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This course is designed for the treatment plant operator or.
technician who is required to moniter effluent discharges
under -a National Pollutant Discharge Elimination System (NPDES)
Permit, and who has had 1ittle or-no previous experience in
wastewater analysis. - . o \

i rocedure ing. Total Phosphorus
(as P), Chemical -Oxygen Demand, Kjeldahl (Total).Nitrogen,
-Ammonia (as N),.-Organic Nitrogen-by:difference: of :Kjeldahl N.
-and- Anmonia N, ‘Nitrate-Nitrite (as-N), Nitrite :(as‘N), Nitrate
(as N): by-difference of: Nitrate-Nitrite-N-and Nitrite:N-and .
011 and Grease. The-course-also incl udes- procedures.‘for related
tometer/and -preparing ‘a-calibration.

The .¢ourse includes ‘procedurés for measui

% L :
: Durifig the.course, the student. -A11 perform an -dbproved
analytical procedure for each: of ‘the:measurements. At-the
conclusion, he will be given a-certificate “verifying which:
.measurements he performed in a satisfactory manner.

~

* -skil1s=~using-a -spectropho

i -

.
» - v

u.S. ‘Env";'ébmmu PROTECTION: AGENCY
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EFFLUENT MONITORING PROCEDURE: Use of a Spectrophotometer t

1. Analysis Objectives:

The user of the attached effluent monitoring procedure will learn how
to use the Bausch and Lomb Spectronic 20 Spectrophotometer for making
colorimetric measurements.

A

&

2. Brief Description”of Analysis: % o >3

» R

—In-the_fieid_of water_pollution analysis, manv determinations-are
based on measurirn the intensity of color at a particular wavelength.
In general, color is formed in the sample by some sort of preliminary

_treatment such as distillation or-digestion, and then adding.a color

developing -reagent. The intensity of the color formed is related-to : )

-the amount of material (such as phosphorus) in the sample. As part.

of the analysis, color is also developed in a series of standards; ~ B

in each of. the standards 'is a known amount of the material (such as
‘phosphorus) of interest. A calibration curve is made using the

color- intensities -of the individual- standards and the-corrasponding
amounts of material present. The amount of material present in the
sample is determined using the calibration curve. A Bausch and Lomb
Spectronic 20 Spectrophotometer is an instrument used to measure the
color intensities of the standards and sample. The word absortance

is associated with the words color intensity; i.e., a sample or

,tandard which has a low color intensity will also have a 1ow absorbance.

&

Source -of Procedure: Spectronic 20 Spectrophotometer Operating Manua1,
" Bausch & Lomb, Rochester, New York 14602 )

o

Wention of a—particular brand name does not constitute endorsement by
- the U.S. Environmental Protection Agency

e IR LA T

S
2
-
-
3
Tz

2
_E
i
S
B

&

%




Z“EFFLUENT MONITORIN§ PROCEDURE: Use of a Spectrophotometer

-

P . General bescription of Equipment Used in the Process
A. Capital o

P -1, One Bausch and Lomb Spectronic 20 Spectrophotomster b

: 2. One manufacturer's manual for the spectrophotometer

3. Still, or other source of distilled water .

4. Hotplate .

5. One spectrophotometer cell - A set of cells.may be used
only if the cells are optically matched. One cell would
be used for each solution.

LT B. Reusable . . K
1. Brash_(for_cleaning. spectrophotometer cell)
2. Laboratory apron ' :
3. Safety glasses

g. One ‘pen or penrcil

6

. Notebook ordata sheet (see page 1-23} for recording data

U . . Brush (for dusting spectrophotometer) .

—— 7. One 2 Titer beaker ° .

) 8. One 250 ml beaker )
9. One glass stirring rod -
10. One 2 liter glass stoppered bottle . :
11. One visible phototube (Bausgh and Lomb catalog number 33-29-71)
12. One infrared phototubs (Bausch and Lomb catalog number 33-29-72)
13. One infrared filter (Bausch and-Lomb catalog number 33-29-18)
14, Ten soft tissues (for wiping the-cells) :

) 15. One ‘plastic squeezé distilled water bottle
16, Sink or 1 liter container for rinsing solutions
17. One 1 cm cell (tc fit the Spectronic 20)

C. Consumable
. 1. Sbap a
- 2. Sodium dichromate, NaZCr207

3. Concentrated sulfuric acid, #,S0
: . 2774 7

Items A4, B7 through B10, -and Ci through 'C3 are for cleaning the
spectrophotometer cell.

3
3

-
(URN 9
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e ';EFﬁkUENT_MONITORING PROCEDURE: Use of a Spectrophotometer
= 77;»;, - 2

-

A

" OPERATING-PROCEDURES

STEP SEQUENCE

“INFORMATION/OPERAT ING GOALS/SPECfFICATIONS

e

ATRAINING

A. Equipment Preparation:}

~1. Cell cle=uing

1. Clean the Bausch % Lomb

(2

2. Spec 20 cleaning

3. Phototube

w
v

;Botometer test tubé(pell.
1. Clean the Spec 20.

2,-1f tge power cord is
plugged into’ a wal¥
outlet) remove it.

1, Check whether the proper
phototube is in placg.

Ta.

la.
1b.

1c.

la.
1b.

1c.

1d.

L cedure_the-abbreviation “Spec20" will-be-used.—

For the rest of this effluent monitoring pro-

It should be free of dust, dirt, and spilled
chemicals.

The Spec 20 should be stored in an area where
the;e is. no danger that chemicals will. be spilled
on it. v : ’ .

The plastic cover supplied with the Spec 20 -
should be covering the instrument whenever it is
not in use.

=

&

See section C for “nstructions on changing -the
phototube and insertine the filter, .

On the wavelength scale,. note that below about
625 nm, the numbers are in black, and that above
625 nm, the numbers are in red.” ° )
If the wavélength to be used in the particular
determination is in the black zone, the visible

phototube (Bausch & Lomb Catalog number (33-29-71]

should be used. _

If the wavelength to be used is in the red zone)

the infra-red phototube (Bausch & Lomb Catalog |
er 33-29-72) and infra-red filter (Bausch

Jv.aaa

Hp—21)

GUIDE NOTES

8. Spec 20

w1, Harng

M. Plug the power co 3 into a

la.

U
& Lomb Catalog number 33-29-18) should be used."
. " Y :

115 v, A.C., 60 Hz
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. EFFLUENT MONITORING PROCEDURE: Use of a Spectrophotcmeter

-

" —

OPERATING PRCCEDURES

+ STEP SEQUENCE

INFORMATION/OPERATING‘EOALS}SPECIFICATIONS

TRAINING
GUIDE NOTES

B. Spec 20
- (continued)

?

" 2. Operation

REAY
(3
" -

ra

. Turn the power switch/zero

- clockwise, until a click

. Turn the power switch/zero

. AssembTe the standards and

. Set the wavelength control

. If the-sample holder cover

control knob (see figure 1)

1§ heard.

control knob an’additional
one half clockwide turn.

Wait ten minutes.

sainples whose color in-
tensities are to be
measured,

«

to the desired setting.

i

Y * ~

is open, close it.

Turn the power switch/zero
cohtrol knrob untfl the
needTe reads infinite
(symbol =) absorbance.

’ )

2a.
2b,

2c.
3a.

4a,
4b,

4c.

2a,
~2b,

3a.

The instrument is now turned on.
If there is a pilot 1ight on the instrument, it
will also be cn. ' .

The sound of the cooling fan may also be heard:

This will keep the needle from “pegging"'durang
the warm-up period. :

s
£

This is the warm-up perioai, .
Ten minutes are geherally specified in the manu-
facturer's manual. However, longer warm-up.
periods thah those specified generally give
bétter instrument stability, .-
If the Spec 20 is old, a longer than 10 minute
warm-up period may be required. Twenty to thirty
minutes would be a suitable warm-up timé. .

. 0

- ot [ [
»
t \ .

A
g e
s .
:

]

~ ot
This setting will be specified in the procedure
you are using to determine the particular --
paiameter. .
Always angroach- the

Hes}red setting by turning
the knob clockwise, - -

o

It should be closed unless a cell is being ~

inserted or removed.,

4a,

Use the absorbance (lower) part of the scale. °
The other (upper) half of the scale is marked _
in transmittance, -

V.B.1.2.2b
(p. 22)

”
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\G PROCEDURE : ’bgezbf-a~Specfrophotometer

-

A}
o

.
"a"'«f.')'
[ '

e

———

'STEP SEQUENCE o~

INFORMATION/GPERATING GOALS/SPECIFICATIONS

TRAINING

GUIDE NOTES .

B, Spec 200
= {(éoﬁtinued)‘

3
1 5. Fil1 the call with the,

] 6. Eipty the cell into.trs

Y11. Open the sample holder

Nal
T

>

,r

\P]anko . ; -

w

sink., - - .

7. FA11 the cell with blank.

8. Eﬁpty the cell into."the

8a.
-sink, ~ y

E

9. Fi11 the cell with blank.

10.

9a.

Thoroughly wipe the outside] 10a.
gzﬁfhe cell with a tissue.

cover,

12, Slowly and éently slide th

12a,
. cell down into the sample [1i2b.
. holder zs far as it will
gé. ° o -
13." STowly rotate the cell un- | 13a.

til the white vertical ¢
line on the cell is in
line with the ridge on the
edge of the sample holder
{see figures 2 & 3). .

The words absorbance and color intepsity aré .
related; {.e., if a solution has a 4ow‘colog :
intensity, it will also have a low absorbance.

. s sometimes called the zero_standard,

‘

e

The cell has now been rinsed twice with solution.

—
Three fourths fdlf. 'Estimate this volume.

Sb as to remove finger prints and anyhspilled
~soluticn.’ ’

&

e
v

Do riot force the cell down,
The needle will -move away from the

infinite
absorbance sétting. -

. F

Be sure to rotate the cell slowly-so that it
is not scratched by the cell holder inside of
the instrument, T

-
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o~ EEFLUENT MONITORING PROCEDURE: Use of a Spectrophotometer

-

OPERATING PROCEDURES

STEP- SEQUENCE

" TRAINING *

INFORMATION/OPERATING GOALS/SPECIFICATIONSV

GUIDE NQTES ~»
: B, Spec 20 a 14.7C165€ the sample holder—f—— . B
' (continued) cover,

14

‘¥ water,

. J22. Empty it into the sink.

Turn the 1ight control
knob until the needle
reads zero absorbance.

15.

Recdﬁd an absorbance of
zero and a concentration
of zero for this solution.

16.

17. Raise the sample holder

cover, .

18. Slowly remove the cell. '

-

19. Close the cd&er.

20. Empty the contents of the

cell into the sink.
21. Fill the cell with tap

230

24, Empty it into the sink.

Fi11 the cell with tap
water.

-

16a. An example data sheet is on page 23.

.

»
+

18a.-No solution should be spilled on the inside of
instrument.

19a. The needle should return to the infinite

) absorbance setting. If it does- not, reset it
with the power switch/zero control knob. .

19b. If it was necessary to reset the infinite

?bsorbance reading, repeat steps 11 through
5. . .

-

L4
.

152, Use the absorbance scale for all of the readings.
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Iv_ _'-I

STEP ssqusncs o I mromnowopsmms GOALS/SPECIFICATIONS : GIRINING

B SpecZQ ”-—25 FANY: the-ceTl with dis< /| - LT ‘
(continued) o tilledwater. - o f e . -

26 Eﬁibty it into the sink.

27. F1T the cell with. diss
S t111ed water.

28, Empty 1t 1nto the sink

1

129, Fi1 the ce11 with the . 29a. In & set of standards. the absorbance of the

. next ‘solution whose color | ~ ’1lowest concentration standard is measured B
i * 1intensity (absorbance) is ¥ second, and- 'SO°0N, to- the highest concentration
to be measured. * © standard,

- -

30. Empty it into\the'sink.

31. Fill the cell with the
same so1utinn again. . Rk

32. Empty it 1nto the siak

- 33 F11 'the cell three fourths] o "
full-with the same - . N . h
so1ution._ LT ) : :

34, Thorough1y wipe the out~ . 34a. So as to remove finger prints and any sp111ed
s}de of ‘the .cel) with a ' solution.
t ssue. . o

f35. Open: the samp1e=ho]der - - . ] . {
cover; - : ‘ . N o . : R %

- . “

n 23() . 36.<S1ow1y and- gently s11de 362. Do-not -force the call down. //
¥ | - the'cell down intothe . |36b. The needle will move away from the.infinite /
z . : sg?g1e6ho1der as- f&r as it} absorbance setting. N
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EFFLUENT MONITORING PROCEDURE: Use of a Spectrophotometer

Al

—

B. Spec 20
(continued)

wll Toxt Provided by ERIC

37. Slowly rotate the cell
until the white vertical ~
line on the cell is in
Tine with ridge on the

- edge of the sample holder

- (see figures 2 & 3). -

38. Close the samplie holder
cover. .
39. Record the absorbance and | 39a.
concentration of this
solution.
! © s Lo,
. 39¢.
39d.
o 1 3%,

Using each of fhe rest of
the standards in sequence,
and:samples, repeat steps :

40.

17 through 39.

%

————

OPERATING PRCCEDURES . STEP SEQUENCE INFORMAT IGN/OPERATING GOALS/SPECIFICATIONS Gﬁ?ﬁé"ﬁﬁ$gs’ -

~
¢

R -
v B -

While Tooking at the absorbance scale, note that
in some parts of the scale, the third place to the
right of the decimal will be an estimated- number,
while in other parts, the second place will be an
estimated number. '
Absorbance values of greater than 0.7 are con-
sidered to be inaccurate. “For this reason, about
three sample dilutions are usually done so that
at least ane will give an absorbance of less

than 0.7. If one of the standards -happens to
have an absorbance of greater than 0.7, it

should not be used. )

If a great number of measurements are to be made
at a particular time (e.g., a great number of-
phosphorus absorbancies are to be measured),
steps 4 through 15 should be repeated every

fifth measurement. . .
Recall. that step 4.was done with no «cell in the
instrument.

This is an insurance aganist "drifting" of the ‘
setting, ] )

———

33
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" OPERATING PROCEDURES - ’

" STEP SEQUENCE

TRAINING
-GUIDE -NOTES

B. Spec 20 .-
(continued)

41,

82,

43.

Repeat steps 17 “through
280 *

Store the cell until it is
again needed.

Turn the power switch/zero
control knob-slowly counte

43a.

INFORMATION/OPERATI“G GOALS/SPECIFICATIONS

N

~

B

If the' instrument has a pilot-1ight, it will go

-

‘o

out. .
v clockwise until a ‘click is} 43b. The Spec 20 is turned off.
hle'a:rd - < i
44, If a plastic cover was -
supplied with the Spec 20,
it should now be replaced. , . !
C. Phototube Changing 1. Turn the power switch/zero § la. The instrument may already be turned off.
control knob slowly 1b. If the instrument has a pilot 1ight, it wil
counter-clockwise until a go out. ) .
click is heqrd. 1c. The Spec 20 is turned off.
2. Remove the ﬁawer,cord from | 2a. Tﬁe power cord may already be removed.?rom the *
/ the wall outlet. : ) wall outlet.. .
. 3. Tilt the Spec 20 away from | 3a. The Spec 20 should Be standing on %ts backf”
you. . 3b. The bottom of the instrument is facing you.

Steady: the instrument with-
one .hand. cL

Loosen” the~thumbscrew with |

t?e other hand (see figure
4)., -

s

8]

3c.

This position is somewhat unsteady. Be careful
not to knock the instrument over. *

5 ,
WEN e v




OPERATING PROCEDURES

-STEP SEQUENCE

INFORMATION/OPERATENG GOALS/SPECIFICATIONs

TRAINING

C. Rhototube bhanging

(continued) ‘
. ‘ N ‘\\
\ "

— . R —‘.‘T:"%:‘.‘}\ »

¥
. \

)
1
R

6. Gently pull on the
. thumbscrew,

7. When removing the phototubd
to be'replaced, grasp it -
With the finger tips (see

‘figure \5).
A 8. Pull geAFIy.

9. Insert tﬁp other phomotuBe
a?d, or, filter (see figure
6).

’ | .
10. Close the c?mpartment door.
11. Tighten the \thumbscrew. -

12. Return the Sﬁec 20 to its
normal position. .
13. Continue with the EMP,

. Section B.
[-3

6a. So as to open the campartment door.

8a. A slight amount of wiggling may be needed.

'
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EFFLUENT MONITORING PROCEDURE: < Use of .a Spectrophotometer | .
“ i ‘\ ) ~
. . TRAINING GUIE :

SECTION | . TOPIC ,
—_— C, I . !
I. . Introduct'lon ‘

11 Educat!onal Concepts - Mathemat‘lcss -

i Educationa] Concepts - Sc1ence

v . Educat‘lona'l Concepts - Comun‘lcat‘lons-

Y i F1e1d and Laboratory Equipment

) | . Field énd’ Laboratory Reagents .
. oVID. Field and Laboratory Analysis- =
\ v L safety \ T~

iX Records and Reports

y
L

*Training gu‘lde materials-are presented here under the headings marked *, .
These standardized headings are used through this ser1es of procedures.

-y -
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. " 3. Swirl the beaker until

IEYCIN
, |
~
-

2

- o T E—
| . — o] S . R o
N \ < . [ S s "
“...__-4.-._>__-_- "\ " ! i * £ ey
S E - -

“ - £
. : » ¥ .
. .

. . .

] . - \ " : B ..
——EFFLUENT_MONITORING . PROCEDURE ;- -Use- of a-Spectrophotometer - ~~x7f{/ o

\' Section V

FIELD AND LABORATORY EQUIPMENT .-
_ TRAINING GUIDE NOTE . . «.

REFERENCES/RESOURCES

cleaned with drdinary. detergents, chromic acid
.cleaning may be required. -

X 1. quigss ml of distilled water in 250 m1 beaker,
. ‘ .
d

2. Add hbout 1/8 teaspoon (simply estimate this
quantity) of sodium dichromate,

Na,Cr,0x, .
. | B> the vater.” | e 7

’
-

the,sodium dichromate
has dissolved., - ’ -

E-9

Keep repeating steps 2 and 3 until no more
~sodium dichromate will dissolve, '

Pour the solﬁticn'jnto a? literfSeaker.
"Stowly pour 1 Titer of concentrated sulfuric

acid, H2804, jnto the 2 Titer beaker;

L

Caution:: Use eyeglasses and R
protective clothing,

Stir the mixture thoroughly’,
1s. étore_it in a glass stoppered bottle.

of about 50°C when it is usedwiee__~ -
: - \

. It-may therefore be necessary to waria the

cleaning solution, L
T. Wheh ‘'using the warm cléaning soTution, fi11 the
piece of glassware with the solution. ©

Allow it to soak for 2-3 minutes :)r longer).

?our the cleani

g solution back into the storage
bottle. C |

4. Rinse the piece of glassware ten times with

c - L tap water.‘

5. The cleaning solution may be reused until it

- . turns green.

J6. It should then be discarded.

(53 ¢

If the-glassware is esﬁeciall}tdirty and cannot be

9. Thé cleaning solution should be at a‘Mtémperatunr'e‘:‘3

\ . /
N T R /

13th Standard Methods,
P. 135%a§egtion 2.t.2




;EFFLUENT MONIIbRING PROCEDURE ; Usé'of a Spectrophotometer ’ . . - .

B ) . * ‘ . LY -. + . ~‘ . »-
. FIELD AND LABORATORY EGUIPMENT : : " Spction ¥
e . * JRAINING GUIDE NOTE . REFERENCES/RESOURCES.

2

3.1.2.2b. There are two "versions" of the model ‘95 Spec 20. i ~ .
. The regulated model has within it, electrical ’ N

. -,components which prevent flictuations in ‘current ) -

Afrom affectir. readings. The néon-regulated model n o ¥

.. - Jdoes not have .nis featuré...Either “"version" may, L

.. - Jor may not, have a pilot light. . oo

(‘ . -'l

,.
=~
i

‘ NI
b v 3nabe ot b e
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| A PROTOTYPE FOR-DEVELOPMENT OF  +
o : ROUTINE OPERATIONAL PROCEDURES
‘ ,77 0\; - S . , ’ )
e : . " for the . ’
<= - PREPARATION OF CALIBRATION:GRAPHS -
= - . . . . \ - |
~- . -

as applied in
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EFFLUENT MONITORING PROCEDURE: Preparation of Czlibration Graphs -

1 -

This operational procedure was developed'by:
NAME Charles R. Feldmann

-

ADDRESS EPA-WPO-National Training Center, Cincinnati, OH 45268
POSITION Chemist-Instructor )
- EDUCATION AND TECHNICAL BACKGROUND, . . : €

|
ahutae Vs

D)

B.S. - Chemistry

]
Y

M.S. - Chemistry

P N

1-1/2 years Industrial Chemist -

4 years addi'tio;nal Graduate School . ' )
4 years college Cfi:em'isgyy Instructor . -

1-1/2 years DHEW - Air JPo'l'ldtion Program, Chemist

. 8-1/2 years DI - EPA, Chemist-lﬁstructcir

]




EFFLUENT MONITORING PROCEDURE: Preparation of Calibration Graphs

%
-

1. Analysis Objectives: . . : ;

The Tearner will prepare a calibration graph and will use it to détermine
the concentration of a chemicallconstituent in a sample of sewage‘eff]uent

The word concentration means how much of the chemical constituent is present
in a-certain amount of sample; 1.0 milligram/liter is an-exaple value of
concéentration.’ .

+ Ve -

2. Brief Descr1pt1on of Analysis: g

JIn the field of water poilution anaiysis, ca]ibration graphs -are commonly
used in:two areas: absorbance and transmittance measurements. In the first
_ case,. energy is - absorbed by some chemical- constituent in a solution. In the
second- case,.energy is transmitted- by some ehemical constituent in a solution.
The amount -of energy absorbed :dr transmitted :can be related to tha quantity of
chiemical constituent in a-water sample ‘by-means: of-a calibration graph.
.Examples of absorbance meisurements are colorimetric determinations, such as
nitrate-or ‘phosphate using a-spectrophotometer, and. the determination of*
mercury or -iron-using atomic absorption. - Examples of transmittance
measurements are the determinations-of sodium or potassium using flame
photometry .

Lo T e
AT e .
PR R Vet

Two th1ngs must be done -in order to prepare'a calibration graph. A series of
standards must be prepared. A standard is a solution which contains a known
amount of the same chemical constituent which is being determined in the
'sample. Secondly, the absorbance or transmittance of these standards must "

be measured . .

In order to actua]]y determine how much of the chemical constituent is in the
sample, the absorbance or transmittance of the sample must first be-determined.
The ameunt of chemical constituent is then read from the calibration graph.

For the sake of simp]ifying the instructions, absorbance values only will be
- used -in the following procedure.
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EFFLUENT MONITORING PROCEOURE: Preparation of C4libration Graphs g
General Description of Equipment Used in the Process
A. Capital

None . -

B. Reusable

1. One ruler, 12 inches long
2. Pencil
3. Eraser

C. Consumable . ,

1. Graph paper (one piece for each calibration graph). There are many kinds
of graph paper. In ordinary water pollution analyses, a simple type of
graph paper is used. Figure 1 is an example of the type of simple
graph paper. The main feature of simple graph pdper is that it is ‘
divided into a certain number of large squares of equal size. (For example,
one inch might be the length. of one side of the large squares). These
large squares are subdivided into a certain number of smaller squares of
equal size. (For example, a one inch square might be subdivided into one
hundred small squares).

1
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EFF_UEN™ MONITQRING PROC;DURE: Preparation of Calibrdtibn'Graphs

f]
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- OPERATING PRCCEDURES

’

STEP. SEQUENCE

R ——

. Y . .
INFORMATIOQXQPERATINQ GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES

A. Graph Paper

* 1. General comments

i -

2. Labeling the
~graph paper

1. Remove the page containing

figure 1. o

P

2. Lay it on a desk or any.
other place where it will
be convenient for you to .
write on it. :

1. Draw two lines on figure 1
so that it Jooks like
figure 2.

2. Label figure 1 so that it
Tooks 1ike figure 3.

L

| Ta. Use a pencil, since Yyou may have to do some

.§3. mg/1 stands for milligrams per liter. It is

N

: \\‘ . - k4

s .. L
A i , L

¢ L
2a. For the remainder df this procedure, you will
actually use figure 1 and some example absorbance
and concentration values to prepare a calibration
graph. Additional figures.are also included to
demonstrate the instructions.

2b. You will have to furnish your own pigce of graph
paper when you want to prepare other calibration
graphs. A

erasing during the preparation of the calibration
graph.

an expression of concentration. If the amount of

chemical constituent present in the sample is
tremely small, the label ug/1 (micrograms per

Titer) might be used. A-stands for absorbance.

2b. The mg/1 line is a horizontal line. It is called
the X-axis, or abscissa. The A line is called the
Y axis, or ordipate. .
. .
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E-3
M ; Tt rpra 4 TRAINING
“OPERATING PRCCEDURES STEP SEQUENCE INFORMATION/OPERATING GOALS/SF FICATIONS GUIDE NOTES
A Graph Paper - 3. Examine the example absorb-{ 32. mg/l .~ _A ) .
(continued) ance and concentration 0.0 0.000
- val” - in the column at 5.0 0.060
the r. _at. = 10.0 0.120
20.0 0.250
30.0 0.340¢
40.0 n.470 .
50.¢0 0.590

A of sample = 0.180. -

3b. It is data for a'ser%es cf standards.

(i * -

3c. Each pair of values {e.g. 5.0 and 0.060)
represents a point on the graph.

. . T .. Later, you v»ill complete the calibration graph by
- ) drawing a straight Tine through the seven points.

4. Note thgt the lowest mg/1

X - value i§ 0.0 and the high-
M ' est is 50.0.
! 5. Mark the mg/: axis on 5a. Note that the entire lanoth of the mg/} axis wac
, figure 1 so that it looks used. Always use as muc’  this line as is
b 1ike figure 4. . converient. Do not, for example, use only one-
- half of the mg/1 axis to mark off the values.
g oo 5b. Also note that each of the large squares is marked
; ‘ ‘as a whole number of mg/1.
: (;;" o, 5¢. Two of the smaller squares equal- 1 mg/1.

;. ' / ‘ : | | 68

i . o
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CFFLUENT MONITORING PROCEDURE : Preparation of Calibration

Graphs

. )
0PERATING€%§E§EDURES )

STEP SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFJCATIONS

TRAINING
GUIDE NOTES

A. Graph Paper
{continued)

3. Drawiing che
calibnation graph

6.

Note_ that the lowest A
value is 0.000 and the
highest is 0.590.

. Mark the A axis on figure

Y so that™Nt looks like

figure 5.
VA

. /.,
:

. On figure 1 draw a vertical

Tine from the 50.0 mg/1
point of the mg/1 axis to
tie top of the graph.

. On *igure 1 draw a horizon-

tal line from the 0.590
point of the A axis to the
right side of the graph.

6a. It is generally not considered good practice to
have A values greater than 0.6 or 0.7.

7a. Note that the entire 1en§th of the A axis was used:

Always use as much of this line as convenient.
Do not, for example, use only one-half of the A
axis to mark off the values.

7pi Also note that each bf the large squares is marked

., as & whole number of A units.
7c.’ One of the smaller squares equals 0.01 A units.

7d. If transmittance measurements were being mace,,
the Y axis or ordinate, would be marked T.
are always marked from 0 (bottom of axis) to
100 (top of axis).

Ja. Figure 1 should now Took like figure 6.

2a. Figure 1 should now look like figure 7.

2b. The intersection of these two lines is the point
represented by a concentration of 50.0 mg/1
and an absorbance of 0.590.

Page No. 2-19
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OPcRATING PROCEDURES

STEP SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES

A. Graph Paper
« (continued)

. Using the same technique as

in 1. and 2 above, locate
the next five points cn
figure 1.

. Lay your ruler on figure i.

. Look along the edge of

the ruler.

. Draw a line between the

0.0 - 0.000 and the 50.0 -

+ 0,590 points.

3a.
3b.

4a,

5a.

6a.

b,

6¢c.
6d.
6e.

The point located at 0.0 and 0.000 is at tle
intersection of the mg{] and A axes.

Your graph should now look 1ike figure 8. Some
analyses may require more than five points.

So one end of it lies at the 0.0 - 0.000 point,

and at the 50.0 - 0.590 point.

The other five points (represented by the inter-
sections of the horizontal and vertical lines do
not all lie along the edge of the ruler.

Note that some of the points lie slightly above
the line, some 1ie slightly below the line, and
some 1ie on the line. If one point is consider-
ably off the line, some error in preparing the
particular standard was probably made. -

This is the 1ine of best fit for the seven points.
Always draw the line of best fit when preparing
calibration graphs.

The calibration graph is now complete.
Figure 1 should now look like figure 9.

After you have rrepared a few calibration graphs,
you will find that you won't have to draw the
horizontal and vertical lines t locate the points.
You'll be able to move your pencil along the graph
paper and put dots at the appropriate points.
You'll then draw the line of best fit through them
to the 0.0 - 0.000 noint. .

5, v
-~

"2
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EFFLUENT MONITORING PROCEDURE: pyeanaration of Calibration Graphs

——

——

OPERATING PRCCEDURES

STEP SEQUENCE

INFCRMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING
GUIDE WNOTES

B. Determining the
Concentration of the
Chemical Constituent
in the Sample.

C. Sample Dilution

. Locate 0.180 on the A axis.

. Draw a horizontal line to

the right side of the paper

. Locate the intersection of

ihts horizontal line and
the sloping calibration
graph.

. From tais intersection,
draw a vertical line down

to the bottom of the paper.

. Note that the vertical line

crosses the mg/1 axis at
15.3.

. If it was necessary to

dilute the sample, the
value read from the mg/1
axis must be multiplied by
a dilution factor.

la.

2a.

4a.

5a.

5b

la.

1b.

lc.

This was the absorbance of the sample.

It should now look Tike figure 10.

It should now look Tike figure 11. -

Recall that on the mg/1 axis, 2 of the small
squares equal 1 pme'1,

15,3 mg/1 is therefore the concentration of the
chemical constituent being measured in the sample.

The dilution may have been necessary so that the

A value for the sample would not be greater than
the A value obtained for the highest concentration
standard; 0.590 in this set of example data.

The dilution factor is the ml of sample taken

for dilution, divided into the ml to which it was
diluted; e.g., if 10.0 ml of the original sample
were diluted to 1000 ml (as in a volumetric flask)
the dilution factor would be 1000/10, or 100.

In some determinations, you may prepa@% more than
one dilution of' the sample. Look at the ma/1

axis of figure 1 and assume *hat three dilutions
of the sample gave yalues of 2.2, 24.0, and 48.0
mg/1, before correcting for the dilution factor.
It is common practice to use the 24.0 value,
since it lies nearest the middle of the calibra-
tion graph.

74
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A PROTOTYPE FOR DEVELOPMENT OF -
ROUTINE OPERATIONAL PROCEDURES

for the

DETERMINATION OF TOTAL PHUSPHORUS (as P)
_ OR OF ORTHOPHOSPHATE (as P), SINGLE REAGENT METHOD

as app{ied in

WASTEWATER TREATMENT FACILITIES
and in the
MONITORING OF EFFLUENT WASTEWATERS

Natignal-Training Center
- Municipal Operations and Training Division
: . 0ffice of Water Program Operations
. U.S. Environmental Protection Agency
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EFFLUENT MONITORING PROCEDURE: Determination of Total Phosphorus (as P) or of
Orthophosphate (as P), Single Reagent Method

This Operational Procedure was developed by:
NAME Timothy R. Lounts

ADDRESS Water and Wastewater Technical School, Box 370,
Neosho, Missouri 64850

POSITION  .nemist-Instructor )
EDUCATION AND-TECHNICAL BACKGROUND

B.S. Chemistry, Missouri Southern State College
Missouri Secoriary Level Teacher's Certificate, Chemistry
2 years industrial Laboratory Technician
1 year Water and Wastewater Technical School,
Wastewater Laboratory Analyst

-
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EFFLUENT MONITORING PROCEDURE: Determination of Total Phosphorus (as P) or of
Orthophosphate” (as P), Single Reagent Method

¢

1. Objective: .

To determine orthophosphate, mg P/litef or total phosphorus, mg P/liter.
"2. Description of Analysis:

Orthophosphate* 'in diTute solution will react with ammonium molybdate and
antimony potassium tartrate to form 2 heteropoly acid. This acid is re-
duced to an intensely blue-colored complex, molybdenum blue, by ascorbic
acid with the amount of blue produced being proportional to the amount
of orthophosphate present.

In the procedure this is accomplished by the addition of a combined reagent

to a 50 ml sample and a set of orthophosphate standards, followed by a wait

for color development. A photometer or spectrophotometer is used to measure

the absorbance of the samples and standards. The orthophosphate concentra-
_tions of samples are read directly from-a graph prepared by plotting the
_absorbance values of the standards against their concentration.

This analytical procedure utilizes reactions that are specific for the
orthophosphate ion. In order to obtain the total phosphorus concentrations

- of, samples, all non-orthophosphate phosphorus forms must be converted to
tﬁe orthophosphate fon. In" the procedure this is accomplished by digesting
samples with ammonium persulfate and sulfuric acid. This step does not
affect the original orthophosphate content of the sample, hut ensures con-
érsion of all other forms of phosphorus to orthophosphate. Direct
orthophosphate colorimetry may then be performed on the sample as described
’in the preceding paragraph, and the results obtained reported as tota:
phosphorus, mg P/liter.

- *The orthophosphate ion, (P0,)Z ion, is thc smallest and simplest of the
4

phosphorus-oxygen radicals. It consists of four oxygen atoms tetrahedrally
arranged around and bonded to a central phosphorus atom. The more complex
and commercially important phosphates, the poly or multiphosphates

(P2 75 P30]0, etc.), are typically formed by 1inking orthophosphate units.

:The term "phosphate” is a general one and may apply to any one of hundreds
of compounds. The (P04) jon is distinguished by the prefix "ortho" and

is correctly called the orthophosphate ion.
3. Applicability of this Procedure:
-a. Range of Concentration:

0.01 to 1.00 mg P/1iter
(The range may be extended for samples by dilution.)

3
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EFFLUENT MONITORING PROCEDURE: Determination of Total Phosphorus (as P) or of
. Orthophosphate \(as P), Single Reagent Method

~

b. Pretreatment of Samples:

This procedure includes the persulfate digestion for the total Phosphorus
determination as specified in the Federal Register Guidelines. These
Guidelines do not specify any pretreatment for the orthophosphate
determination. . v

c. Treatment of Interferences in Samples: -

This procedure includes directions for removal of turbidity or suspended

solids from samples for the orthophosphate determination. It also includes

the modification to prevent adsorption of phosphorus on metal precipitates

in samples for the total phosphorus determination as publicized in the

“Changes and Errata. . ." for the Source of Procedure*. For either de- '
termination it includes the treatment for samples which have been .preserved

with mercury chloride. Arsenate is the one additional interference listed

in the Source of Procedure*. No remedy for its presence is currently

available, but one should be aware that arsenate also responds to this

analysis and can contribute to erroneously high phosphorus values.

-

*Source ofProcedure: Methods for Chemical Analysis of Water and Wastes,
1974, Environmental Protection Agency, Methods Developnient and Quality
Assurance Research Laboratory, Cincinnati, Ohio, page 249. N

{ ———
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. EFFLUENT MONITORING PROCEDURE: Determination of Total Phosphorus (as P) or of
i Orthophosphate (as P), Single Reagent Method

s m—— St—— —— S S— T TS ——— S—— I — S——— w——

!
| t Filtrat |
samole Total Sample (No Filtration) l |
| I | o
{ o .
| o
l ' 21;ec§ . o Sgrsul:ate i H2504
. olorimetry gestion {p
. L Hydrolysis &
l . Co?orimetry l ] f ' Colorimetry
| Total t | Hydrolyzable & °
| _ Orthophosphate Phosphorus L Orthgphos
t Filter {through a 0.45 micron filter) l
. |
~ |
‘ |
Residue ! . Filtrate l
. e p——— e . ‘ a
. [T' . . - . I
Direct Persulfate H2504
Colorimetry Digestion & . .
Colorimetry Hydrolysis

& Colorimetry

Dissolved

Dissolved Total Dissolved Hydrolyzablé
Orthophosphdte

Piosphorus & Orthophosphate

|
| .

This EMP includes only the material within the dotted 1ine area.

. . Y
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"EFFLUENT MONITORING PROCED!'RE: Jetermination of Total Phosphorus (as P) or of
Orthophosphate (as P), Single Reagent Method

‘\\\J}quipment and Supply Requirements
" A. Capital Equipment:

Balance, triple-beam, capable of 0.1 gram sensitivity :
Balance, analytical, capable of weighing to 0.1 mg under a 200 g Toad
Desiccator -

Hot plate or plates, capzhle of holding a minimum of ten 125 mi
Erlenmeyer flasks or an :
autoclave, capable of 121°C (15-20 psi), with capacity for a minimum of
-- ten 125 m1 Exlenmeyer flasks

Oven, drying, for use at 105°C .

pH meter, electric, equipped with single combination electrode, capable
of + 0.1 pH unit sensitivity .
Refrigerator, capable of maintaining a 4°C- temperature -

B and L Spectronic 20 (or equivalent) spectrophctometer equipped with
accessory infrared phototube an. €ilter capablé of operation at 650 o
or 880 nm ora . :

filter photometer, -quipped with red filter ora

" spectrophotometer, -/-visible.”?apablegaf operation at 650 nm or 880 nm

LAY —

b

O~ oW

9. Vacuum source or pump drawing 15 inches* mercury
B. Reusable Supplies:
1. One apron, laboratory - .
2. One pound glass beads, 5 mm diameter, for smoothing boiling action
3. One beaker, 250 ml
4. One beaker, 1000 ml
5. One beaker, 1500 ml
6. Two 100 ml bottles, glass or plastic with caps .
7. One shallow, open mouthed bottle
€. Three 500 ml bottles, ﬁ]astic with caps
9. One 500 m1 bottle, dark glass with stopper
10. Two 1000 m1 bottles, glass with stoppers or caps
11. Two 1000 m1 bottles, plastic with caps
12. One 2000 m1 bottle, glass with cap 0
13. One bulb, rubber for pipetting
14, One 25 m1 cylinder, graduated
15, One 100 m? cylinder, graduated
16. One 500 m1 cylinder, graduated ,
17. One 1000 m1 cylinder, graduated -
18. One evaporating dish, porcelain, 100 ml, to contain ammonium persulfate
19. One evaporating dish, porcelain, 35 ml to dry potassium dihydrogen phosghate
20. XXX membrane filter assembly with funnel in a #7 stopper to fit the mouth
. of a 500 ml suction flask. One as minimum, faster with nine plus one-
for each sample. . . T
2]. XXX 500 ml suction flask with side arm--one for each filter assembly
22. XXX 50 m1 flasks, volumetric with stoppers, nine + one for each sample -
23. One 500 m1 flask, volumetric with stopper . , ,
Page No. 3-7
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EFFLUENT MONITORING PROCEDURE: Determination of Total Phosphorus (as P) or of
. Orthophosphate (as P), Single Reagent Method

-

B. Reusable Supplies (Cont'd.):

24. One 1000 m1 fiask, volumetric with %ﬁbpper

25. XXX 125 m1 flas'.s, Erlenmeyer, graduated, nine plus one for each sample
26. Two funnels: ”1 glass. powder and 1 to fit 50 ml1 volumetric flask
27. One pair rubber gloves_for washing glassware with acid solution
28. One pair goggles or ‘safety glasses -

29. XXX hose lengths for *onnecting suction flasks to vacuum sources -
30.0ne 1 mi pipet, graduated in G.1 ml

31. One 1 ml pipet, volumetric

32, One 3 ml pipet, volumetric

33. One 5 m1 pipet, volumetric

34, Gre .0 ml pipet, volumetric

35. Ona 20 ml1 pipet, volumetric

36. One 30 m1 pipet. volumetric

37. One 50 ml pipet, volumetric

38.- Two 10 mi /pipets, yraduated (Mohr)

39. One pneumatic trough or small pan for could-water bath

40. One re;ﬁ?ﬁator if a hood is not available

41. One spafula

42. One 0.4 g measuring spoon, Hach or equ1va1ent (optional)-

43, One 8 inch stirring rod, glass S

44, One pair tongs

45, One wash boitle, squeeze type

e

C. Consumable Supplies:

NOTE: A1l reagents must be of high purity, such as "A.C.S.," "reagent grade,"
/;u(, "analyzed"

1. Nater, distilled (as needed)
2. Hydrochloric acid (HC1). concentrated, 1 pint minimum
3. Sulfuric acid (HZSO ), concentrated, 1 pint minimum

. Antimony potassium fartrate [K(SbO)C H4O6 1/2 H20] (recommend purchase

of 1 1b. units) “°
. Ammoniv molybdate [\NH4)6 Mo7024 4H20] (recommend purchase of 1 1b. units)

-

. Ascorbic acid (recommend purchase of 5-ounce units) e
. .Ammonium persulfate [(NH gzs 08] (recommend purchase of 1 1b. units)

. Potassiwn dihydrogen ;hosp?’te (KH,PO )} (recommend purchase of 1 1b. units)

9. Sodium hydroxide (NaOH) (r commend purchase of 1 1b. units)

10 *Mercuric chloride (HgC]z) -
‘11.*Sodium chloride (NaCl)

12. Boats, weighing, plastic disposable

b

=

*Only needed 1f samples must be preserved (1 e, if analysis cannot be performed
on the same day that the sample wa:s collected).

o
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13.

14,
15.

]

: 16.
— 17.

EFFLUENT ‘MONITORING PROCEDURE:-

Determination of Total Phosphorus (as P) or of
Orthophosphate (as P), Single Reagent Method

Filters, 0.45 micron pore size membrane, phosphorus-free, Gelman GA 6

or equivalent

Notebook, bound laboratory, for permanently recording data
Paper, graph: 8 1/2 inch by 11 inch dimestore school supply

is suitable. Recommend graph paper have seven major divisions
along 8 1/2 inch side and 10 major divisions along T1 inch side.
Tape, labeling, one roll (masking tape i suitable)

Tissue, 3int-free, for wiping colorimeter tubes or cuvettes

Pag:
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EFFLUENT MONITORING PROCEDURE: Determination of Total PHosphorus (as P) or of Orthophosphate (as P),
Single Reagent Method .

s

- . TRAINING
OPERATING PRCCEDURES STEP SEQUENCE INFORMATION/OPERATING GOALS/SPECIFICATIONS GUIDE NOTES
TOTAL PHOSPHORUS .(as P) OR OF ORTHOPHOSPHATE (as P), SINGLE REAGENT METHOD : 1
. e . (p. 39)
- A. Glassware 1. Assemble all necessary la. See pages 7-9 for list of necessary equipment.
. Preparation ' equipment. - .
2. Heat 500 m1 1:1 HC1. 2a. In a 1000 ml beaker.
- 2b. Use a hot plate or bunsen burner.
2c. For directions on making 1:1 HCl, See B, "Reagent
Preparation."
- v ’ 2d. CAUTION: Use extreme precautions with hot 1:1,
: HCY acid. This sclution will cause severe burns.
Wear gloves, apron. goggles, etc,, while handling.
Vapor from hot acid is extremely irritating to
eyes and throat. Use a hood or wear a respirator N
while using. .
3. Rinse all glassware tu be §3a. Use hot 1:1 HCI.
used in procedure.
4. Discard all 1:1 HCl used § 4a. CAUTION: 1:1 HC1 ca -elessly poured ngzrdrains .
in rinsing glassware. . will quickly eat out traps.
! 5. Flush away discarded 5a. Use plenty of tap water.
1:1 HCY. .. .
6. Rinse the glassware with 6a. Fill and empty two times. !
v tap water. .
7. Rinse the glassware with 7a. Use several portions of distilled water.
* distilled water.
83 0
L = 8. Rinse the glassware with | 8a. One time. ‘ o4
° combined reayent. 8b. For directions on making combined reagent, see B,
Reagent Preparation.
(continued)




EFFLUENT MONITORING PROCEDURE: Determination of Fotal Phosphorus (as P) or of Orthophosphate (as P), : ‘
-_— : Sirigle Reagent Method "

» ’ M - <,
. : . - TRAINING
OPERATING PRCCELLRES SicP SEQUENCE INFORMA1 TON/OPERATING GOALS/SPECIFICATIONS GUIDE NOTES
A. Glassware . 8c. The combined reagent will fﬁ?n blue on contact
Preparation with orthophasphates.
(continued) 8d. The purpose of this cleaning procedure s to

remove all phosphates. Appearance -of blue color
on combinec reagent-rinsed glassware is indicative
~ of failure of first cleaning or else phosphate
contamination in the distilled water.

. 9. Check all combined reagent 9a. After 10 minutes contact with the combined
_ rinsed glassware, reagent, . >
. 9b. Look for blue color.
9c. For any glassware showing blue color, repeat
steps 3 through 9 of this Operating Procedure.
9d.,For any glassware not responding with blue color
" in t! combined reagent, proceed ;to step 10.
9e. If any glassware shows blue color after second
cleaning, have distiiled water checked for
phosphates, .
7y . N
10. Rinse the yiassware with LOa. Use generous amounts.
distilled water.

B. Reagent Preparation

1. 1:1 hydrechloric 1. Measure out 1000 m! dis- la. Use a 1000 m (1 Iiter) graduated cylinder.

acid tilled water.

2. Pour the water int . 2a. Bottle must have a capacity greater than 2 liters.
clean glass bottl-

3. Measure out 1000 m! con- 3a. Use a 1000 ml graduated cylinder.

. centrated hydrochloric. 3b. CAUTION: Hydrochloric acid causes severe burns.
acid (HC1). . Vapor is.extremely irritating. Use care when
handiing, N
&, -
[@
g9 ob
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EFFLUENT MONITORING PRUCEDURE: Determination of Total PHosphorus (as P) or of Orthophosphate (as P), Page No. 3-12

Single Reagent Method

OPERATING PRCCEDURES

STEP SEQUENCE ‘

TRAINING
INFORMAT1ON/OPERATING GOALS/SPECIFICA1IIONS GUIDE NOTES

B. Reagert Preparation
(continued)

2. 10 N sodium
hydroxide

. Slowly, pour the 1*"@ il

of concentrated HCl
the bottle.

. Gently swirl the bottle\to

mix the contents.

. Label the bottle "1:1

Hydrochloric Acid.”

. Prepare a shallow co
water bath.

. Weigh out about 40 grams

sodium hydroxide=(NaOH)
pellets as rapidly as
possible.

. Transfer the pellets to a

250 m1 beal.er.

. .Measure out 100 m1 of

distilled water.

. Place the 250 m1 beaker

in the prepared cold-water

- bath.
. STowly pour the 100 ml

of distilled water into
the reagent container.

. Gently stir the peaker's

contents in the cold-water
bath.

4a. Avoid spatterirg the acid by holding the bottle
at an angie so that the acid runs down the side.

'

6a. The date and initials of preparer should always
be included on the label of any reagent container.

Ta. In a small pan or pneumatic trough.

2a. In a tared weighing boat on a triple beam balance.
2b. Sodium hydroxide rapidly picks up moisture.

!4a. Use a 100 ml graduated cylinder.

)

7a. Use a glass stirring rod.
7b. To mix the contents and cool the solution to
room temperature.




EFFLUENT MORITORING PRUCEDURE: Determination of Tdta] Phosphorus (as r)-or of Orthophosphate {as P), .
G Single Reagent Method

‘ ‘ , , TRAINING
OPERATING PRCCEDURES STEP SEQUENCE INFORMATION/OPERATING GOALS/SPECTFICATIONS GUIDE NOTES

¥

B. Reagent Preparation . When solution is cool, . Reagent container must be 100 nl capacity or
* (continued) remove the beaker from the greater. )

v water bath and pour the . NOTE: Plastic storage containers are preferable
solution into a reagent for sodium hydroxide (NaOH) solutions as they will
container, etch glass over a period of time, resulting in a
" Tloss of strength of the solution.

. Label the reagent bottie . Solution is indefinitely stable if container is
"10 N Sodium Hydroxide." kept tightly capped when not in use to prevent
) : . . . "admittance to atmospheric carbon dioxide (COZ)

w gas.

3.°0.1 N sodium . Measure out 10 ml of the . Use a 25 ml graduated cylinder,
hydroxide 10 N sodium hydroxide. . This is reagent #2, above.
. Pour the 16 ml of 10 N 2a. The reagent container should be 1 1iter capacity
sodium hydroxide into a or greater,
reagent container. . A plastic reagent container is preferred, as
sodium hydroxide etches glass.

. Measure out 900 m1 of . Use a 1000 m! graduated cylinder,
distilled water,

.« Slowly iour the distilled
water into the reagent
container with the 10 ml
10 N sodium hydroxide.

. Swirl the container. . Tu thoroughly mix the contents.
. Label this reagent con- 16a. This reagent will be used solely for adjusting

tainer "0.1 N Sodium the pH of samples and standards.
Hydroxide." v

Page No. 3-13




EFFLUENT MONITORING PROCEDURE: Determination of Total Phosphorus (as P) or of Orthophosphate (as P),

Single Reagent Method

Page No. 3-14

OPERATING PRCCEDURES

STEP SEQUENCE

INFORMATION’OPERATING GOALS/SPE%IFICATIONS

TRAINING
GUIDE NOTES

B. Reagent Preparation
fcontinued)

4, Strong acid
solution, 11 N
sulfuric acid

«

Q- .

[W -9

. Measure out 600 ml dis-

tilled water,

. Pour the disti]1ed'water

into a 1500 m1 beaker.

. Measure out 310 m1 con-

centrated sulfuric acid
(H2504).

. Place the 1500 ml beaker *

in a cold-water bath.

b Y

. Very slowly pour the 310 ml

concentrated sulfuric acid

“into the 1500 ml beaker:

. Gently stir the contents

of the beaker in the cold-
watcr bath.

. Measure out 90 of

distilled water.

. Slowly pour the 90 11 of
. distilled water into the

1500 m1 beaker,

. Gently stir the contents
of the 1500 m1 beaker.

A b

la.

3a.
3b.

4a.

ba.
5b.

ba.
6b.
6c.

7a.

Ja.
9h.

Use a 1000 m1 graduated cylinder

°

Use a 500 m1 graduated cylinder.
CAUTION: Contact with concentrated sulfuric acid
causes severe burns,

In a small pan or pneumatic trough.

Hold the beaker at an angle, so the acid runs
down the side of the container.

CAUTION: - If the acid is added too cuickly, the
water will boil and smatter the suiruric ac.d.

Use a glass stirring rod.
To mix the contents. °
Let the reagent container stand in the cold-water

bath while the so1ution_coqls to room temperature.

Use a 100 m1 graduated cylinder.

Use a glass stirring rod.
To thoroughly mix the content$y, .
o s

)
i
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’ ,FfUENT MONITORING PROCEDURE.: ,

-

Single Reagent Method

»

Determination df Total Phosphorus (as P)

-

or of Orthophosphate {as P),

OPERATING PRCCEDURES

STEP SEQUENCE

INFORMATION/OPZRATING GOALS/SPECIFICATIONS

TRAINING

B. Reagent Preparation
(continued)

5. 1.1 N Sulfuric
acid

. Q§§§§§§% 6. 5 N sulfuric acid.

10.

11.

. Measure out 900 ml1 of

. Measure out 100 m? of 11 N

. S]owjy~pour the 400 m1 of
. Swirll the reagent =
. Label this reagent con-

. Measure about 490 ml Jis-
“tilled water.

- Pour the 'dist.lled water
into a 500 m1 volumetric
flask.

When solution is cool,
remove the beaker from the
water bath and pour the
solution into a reagent
contairier,

Label the reagent contain-
er "Strong Acid Solution."
distilled water,

Pour the distilled water
into a reagent container.

sulfuricacid.

11.N sulfuric acit into
the'\reagent container with
the \iistﬂ]ed water,

containep,”

tainer "1.1 N Sulfuric
Acid."

10a.
10b.
11a.
la.
2a.

3a.
3b.

5a.

64d.

la.

Reagent container may be either glass or plastic.
It must be 1 liter capacity or greater.

.

Solutior is indefinitely stable.
Use a 1000 ml graduated cylindér,

The reagent container sheuld be glass,'1 liter

_capacity or greater.

Use a 10d ml graduated cylinder,
This is reagent #4, above.

To thoroughly mix the contents.

This reagent will be used solely for adjusting the

.PH of samples and standards.

Use a 500 m1 graduated cylinder,

GUIDE NOTES

“  Page No. '3-15
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: Determination of Total Phosphorus (as P) or of Orthophosphate (as P),

" EFFLUENT MCKITORING PROCEDURE

[4

Single Reagent Method

»

Page No. 3-16
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OPERATING PRCCEDURES

STEP SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES

B. Reagent Preparation | 3.
(continued)
. .14

7. Antimony potassiumj 1.
tartrate solution

. Place the volumetric flask

~ centrated sulfuric acid

. When solution is ¢éooled to

. Transfer the solution to a

. Quantitatively (that is,

Measure out 70 ml conceﬁ-
trated sulfuric acid

in the cold-water bath,
Slowly pour the"70 ml con-
into the flask. .

Gently swirl the flask in
the cold-water bath,

room temperature, add dis-
tilled water to bring
solution to 500 ml.volume.

500 m? plastic storage
container,

Weigh out exactly 1.3715
grams of antimony potassium
tartrate .
[K(SbO)C4H406-1/2 HZOJ.

completely) transfer the
1.3715 grams of antimony
potassium tartrate-to a

500 m1 volumetric flask.

3a.
3b.

4a.

5a.
5b.

6a.

8a.
8b.

la.
1b.

Use a 100 ml graduated cylinder.
CAUTION: Contact with sulfuric acid causes
severe burns,

In a small pan or pneumatic trough.
Hold the flask at an angle, so the acid runs down

the' side of the flask.”
CAUTION: If the acid is added too quickly, the

~ water will boil and spatter the sulfuric acid.-

To mix the contents and cool ‘the solution to room
temperature.
é

Container should be labeled "5

N Sulfuric Acid.”
Prepare this solution weekly. .

In a weighing boat.
Use an analytical balance.

. Observe  all hand1ing precautions given on the

reagent bottle label.

. Funnel the chemical into the flask, usiny a

" distilled water squirt bottle to wash all traces
of the chemical from the weighing boat and powder
funnel into the flask., .

. CAUTION: -Use minimum amount of distilled water
necessarye
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EFFLUENT MONIfORING PROCEDURE: Determination of Total Phosphorus (as P) or of Orthophosphate (as P),

L

Single Reagent Method

-~

1

OPERATING PRCCEDURES

STEP SEQUENCE

TRAINING
GUIDE NQTES

-B. Reagent Preparation
<{continued)

.
8. Ammonium molyb-
date solution

"N
Fd
= §

. Pour the 400 ml of dis-
. flask.

. Di]ut; the contents of the}

Tartrate Solution."

- Measure out 400 ml o? ‘ 3a.

distilled water.

tilled water into the

. “Swirl the flask gently., ‘| 5a.

flask to 500 ml.

. Transfer the solution to a} 7a.
cleant storage bottle. b,

. Label fhe storage bottle 8a.

"Antimony Potassium

. Weigh out 20 grams la.
ammonium molybdate i 1b.
e

[(NH4)6M07024'4H20]u

. Measure out 500 ml of 2a.,

distilled water.

. Trahsfer the 20 grams of 3a.

ammonium molybdate to a
plastic storage bottle.

. Rinse any remaining chemi- | 4a.

cal from the weighing boat
into the plastic storage
bottle, .

3b.
3c.

INFORMATION/OPERATING’GOALS/éPECIFICATIONS

Use a 500 ml graduated cylinder.

Until the chemical has dissolved.

.
<
v

7Bottiéimust be 500 ml capacity or greater.

Bottle must be dark and glass-stoppered.
Store this_so]ution in the dark at 4°C.

In a weighing boat.
Use a triple-beam (0.1 g sensitivity) balance.

Use a 500 m1 graduated cylinder.

Use a powder funnel and distilled water squirt

bottle to wash all traces of the chemical from the

weighing boat and powder fumnel into the storage
bottle,

Bottle must be 500 ml capacity or greater.

voe a mirimum of distilled water.

Use part of the 500 ml1 distilled water measured
out in step 2,

Page No. 3-17
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"~ EFFLUENT-MONITORING PROCEDURE :
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A\

Single Reggeht Method

‘Dgterminationfof Total Phosphorus (as P) or of Orthophosphate (as P),

Page No. 3-18
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OPERATING - PROCEDURES

STEP SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING .
GUIDE NOTES

7B;'Reagenf’Preparat16p
.{continued)

¢

\5-9. Q.1-M- ascorbic
acid ’

s,

6.

Pour the remaining dis-

‘tilled water®into the

plastic storage bottle.

Gently swirl the plastic
bottle.

“ Label the bottfé.“Ammonium

Molybdate Solution."

’hgigh-oﬁt—l;?G grams—of- -
ascorbic acid.

Measure out 100 ml dis-
tillgd water.

Transfer the 1.76 g .ascor-
bic acid to a.storage

. bottle,

Pour the remaining dis-

tilled water into the
storage bottle,

Gently swirl the storage
bottle.

Label the bottle "Ascorbic
Acid Solutjon.“

6a.

7a.
7b.

la:
1b,

2a.

Ba.

6a.

6b. Prepare this solution weekly.

¢

In a-weighing-boat;— e

. Storage bottle must be 100 ml capacity or greater,

To dissolve the$annmn1um molybdate.

-

Store this solution at 4°C.
Prepare this solution weekly.

Use an analytical balance.
Use a 100 ml graduated cylinder. .

Storage bottle may be either plastic or glass.

Use part of the 100 m! of distilled water measured
out in step 2 to rinse any remaining traces of
ascorbic acid from the weighing boat into the
storage bottle,

To dissolve the ascorbic acid.

Siore the solution at 4?C.&

'
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) EF&ENT MINITORING PROCEDURE : "Determiination of Total Phosphorus (as P), or of Orthophosphate™ (as P) . .

% E Single REagent Method
- " ° N : TRAINING
OPERATING PRCCEDURES ~ STEP SEQUENCE - INFORMATION/OPERATING GOALS/SPECIFICATIONS GUIDE NOTES
- B. Reagent Preparafion 3 . -
" {continued) ,
10. Combined reagent | 1. Ering reagents 6, 7, 3, la. It is critical that all solutions used in the
(combination of and 9 to room temperature makeup of this combined reagent be at room .
reagents 6, 7, 8, _beTore doing the following temperature’before mixing, .and that they be mixed . o
and 9 above) steps. - ~in the order given. -
L e 2. Mezsure 50 m1 5 N sulfuric 2a. Use a 100 m gradua;ed cylinder,
N . acid into a storage con- 2b. Solution must be at' room temperaturae,
‘ ) tainer. 2c. Storage container may be either glass or plastic.
- - et 2d. Storage container must be 100 ml capacity or
greater, "
3. Pipet 5 ml antimony 3a. Use a 5-ml volumetric pipet and a rubber bulb. '
potassium-tartrate so1u-~% 3b. Solution must be at room temperature before
tion into the storage addition,
bottle. .
4. Gently swirl the storage 4a. To thoroughly mix the contents.
bottle. 4b. If any turbidity (cloudiness) is observed, shake
> the bottle and allow it to stand for a few minutes
until the turbidity disappears before proceeding
to step 5,
5. Measure 15 m1 ammonium 5a. Use a 25 ml graduated cylinder.
.. molybdate solution into 5b. Solution .ust be at room temp_grature before
’ the storage bottle. addition.

6. Gently swirl the bottle. 6a. To_thoroughly mix the contents. .

6b. If any turbidity (cloudiness) is observed, shake
the bottle and allow to stand for a few minutes
until the turbidity disappears before proceeding
to step 7.

102 ‘ 102
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EFFLUENT MONITORING PROCEDURE: Determination of Total Phosphorus (as P) or of Orthophosphate (as p), ' Page No.3-20
- - Single Reagent Method . i
. _ . TRAINING
OPERATING- PROCEDURES STEP SEQUENCE INFORMATION/OPERATING GOALS/SPECIFICATIONS GYIDE NOTES
- B. Reagent Preparafion 7. Measure 30 ml ascorbic 7a. Use a 100 ml graduated cylinder.
" (continued) acid solution into the 7b. Solution must be at roc= ‘emperature before
storage bottle. " addition,
8. Gently swirl the bottle. 8a. To thoroughly mix -the contents.
8b. If any turbidity (cloudiness) is observed, shake .
the bottle and allow the combired reagent to stand} .
for.a few minutes until the turbidity disappears o
— y before using the combined reagent. ;
' 9. Label the storage bottle | 9a. The combined reagefit is extremely unstable and
’ “Combined Reagent." must be prepared fresh before each use. N
' 9b. This 100 m1 of combined reagent is sufficient for
12 determinations. If large numbers of samples
are to be run simultaneously, larger quantities of
the combined reagent may be prepared by using the
same reagent proportions. -
11. Ammoniuh 1. Transfer about 50 grams of] la. Use a spatula.
. persulfate aimonium persulfate N B Putiinto any open-mout?e:,fshallow container con-
NH,),S,9, into a -~ venient to scoop or weigh from.
(NHy )555% Tc. CAUTION: This is a vigorous oxidizing agent.
container. . .
2. Label the coptq?per | 2a. Store in a desiccat@r. _ V.B.11.2a i
o — “Ammonium Persulfate." 2b. Prevent contact with any combustible material. (p. 41)
— 12. Stock phosphorus 1. Preheat an oven to 105°C. | la. An oven used for dryin§ suspended soﬁids crucibles
* solution or filters is suituble. .
) 2. Transfer a few grams of | 2a. Use a spatula.’ )
potassium dihydrogen phos-] 2b. NOTE: Any shallow, open container is suitable as
) ‘phate (KH?_PO4 to a suit- long as it can withstand 105°C heat. A small
]_()53 - able container. Sg:gglgin evaporating dish is handy for the
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‘Mw Determination of Tota) .PHosphorus' fas P) or of Orth-op'h.osphate (as P),

SN Single Beagent Method ' ) ‘ .
. — , . )i : .t . TRAINING * »
OPERATING PROCEDURES . STEP.SEQUENCE. . INFORMAT.ION/OPERATING GOALS/SPECIFICATIONS '~ " GUIDE NOTES
B. Reagent Preparation *| 3. Tpam#fer the contajner of |3a. Use tongs, ~ ' \ - - .
. (continued) . =} ' potassium dihydrogensphos-| 3b. This will driv‘a}off atmospheric motsture ‘that the . )
. - " phate to the preheated chemical has picked up and allow.accurate weighing. S
oven, N 3c. Dry for a mintmum of 1 hour before proceeding to - ‘“
\ - . ! Step 4. . . - t‘ . . - ‘
3 C - 3d. NOTE: Oven deor should not be opened during .
C e : : ) drying period. oo .
R K T » < . :
4. Transfer the container of | 4a. yse tongs. . L V.BA2,4
. 1. - 'potassium dihydrogen phos- | 4b. NOTE: RFotassium dihydrogen phosphate may be safe-} (p.-41)
‘phiate to a desiccator. 1y desiccated with emmonjum'persulfate, . T
- : > ] 4c. To cool to room temperature, . . :
, 4d. About 30-40 minutes should’be sufficlient, ,. - LT ‘
5. Transfer the container of 53. Use tongs, - . ' .
potassium dihydrogen phos- : : ‘jfﬂ .
phate to a spot convenient ’ .
to the analytical balance. R ' . 9 .
6. Weigh out exactly 0.2197 | 6a. In a weighing boat. ° ‘ <
grams of potassium di- 6b. On the analytical balance. .
nydrogen phosphate. 6c. NOTE: This step should he accompl ished as quickly
as is consistent with best weighing technique to, ! -
- avoid the pickup of atmospheric moisture by the
t v ’ chemical during weighing., : ‘
7. Completely transthr the 7a. Funnel the chemical into the flask, using'a dis- ) ' 4/
N L’ 0.2197 grams of pptassium } tilled water squirt bottle to wash all traces’of 7 pd
dihydrogen phosphate to a the chemical from the weighing boat and funnel .
 one liter volumetric fiask. into the flask. { B
8. Fi11 the volumetric flask 8a. Use distilled water. i
about one-half full, .
9. Gently swirl the flask. 9a. To completely dissolve the potassium dihydrogen
. phosphate.
10. .Dilute the contents of the 10a, Use distilled \;later. (&

flask to one 14ter,, .

| : 106
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.~ EFFLUENT MONITORING PROCEDURE: Determination of Total Phosphorus (as
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F) or of Orthophosphate (as P),

-t

v -
[

————en
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TRAINING, . -

OPERATING PROCEDURES,

~

STEP SEQUZNCE

" B. Reagent Preparatiggv; i

(continued)

11. Stopper or cap the flask.

12, Gently invert the flask.

.7INFORMATION/0PERAfING GOALS/SPECIFICATIONS

4

12a. Do this half-a-dozen times to ensure compiete
mixing, - o -

-

&

T1IDE NOTES

13. Transfer the solution to
2. storage bottle.. - =

. f 14. Label

L "el@ must be 100U m1 capacity or greater.
‘14u, Bottle-can be-glass-or plastici ——— -

- -

e bottle "Stock |14a. 1.0 ml equals 0.05 mg F (50 microgram P).

14b. Solutian is stable for a maximum of six months if

e . - " Phosphoyus Solution."

storea at 4°C when not in use.

14c.. NOTE: Solution must be warmed to room temperature

before use.

[ Al

" C. Preparation of'
Standard Phasphorus.
Solutien.”  #°

Ml ]

1. Pipet exactly 20 m1 of"
. stock phosphorus solution
Ynto a.one Titer volumetric
flask.’ - '

-

2. Dilute the stock phos-
‘ phorus solution in the

Phosphorus .Solution."

la, Use a 20 ml volumetric pipet and a rubber bulb.

1b. NOTE: ™ This volume only applies for the Bausch
and Lomb Spectronic
with the standard 1/2 (nch tibes.
1/2 inch tubes this volume
See Training Guide.

For -other--
must be adjusted:

L

2a. Use distilled water: S

.
L]

(or equivalent) equipped -
n
\

5b.. This dflute solution is

) unstable and must be
. prepared daily, '

&

+

LRt o flask to one liter, o
¢ - ou‘b -t
’ \ ' 3. Stopper or cap the flask. - A .
3.0 - : ) \ :
SR . ’ 4, Gently invert the flask. 4a. Do—this~ha}f=a:dozen*t1me§‘t0‘eﬂsure“b6mp1ete O
p : n oo mixing. \ o < . 'Y
- K 5. Label the flask "Standard 5a.\1.0'm]\equa]s 1.0 ug P,
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Single Reagent Method

Deterfuination of Total Phos
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phoru§ (as P) or of Orthophosphate (as P)s
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OPERATING PROCEDURES -
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STEP SEQUENCE

- INFORMATION/OPERATING GOALS/SP

CCIFICATIONS

TRAINING
GUIDE NOTES

. D. Preparation of
- Phosphorus Calibra-
tion Standards

[

1.

If you are preparing a
calibration curve, measure
the amounts of standard
phosphorus solution shown
in Table 1 into nine 50 ml
volumetric flasks. If a
calibration curve has
already been established,
omit- this step and steps

2 through 6 and proceed to
step 7.

la. Use volumetric pipets and a rubber bulb.

P

‘1b. Label each flask with its appropriate mg/1 VI.D.1b
" phos~horus concentration as given in Table 1. (p..42)
NOTE: If you will be using spectrophotometer J- '
tubes with a width greater than one half inch,
the concentration of these standards will be -
different. See Training Guide.
Tc. NOTE: The 40 ml volume of standard phosphorus .
solutigaamay require a combination of volumetric
pipets. )
TABLE 1
ml of Standard B Concentration
Flask | Phosphorus Solution *| of Phosphorus,
No. per 50.0 ml mg per liter .
Jl — 0 0.00 ,
E 2 1.0 0.02 - "
37 3.0 0.06
4 5.0° 0.10
5 10.0 ¢ 0.20
6 " 2000 0.40
7 _f o 30.0-—— T —v®0- | |
8 4.0 ,0.80 )
9* 50.0 1.00 ’
o ;
; »110
<
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EFFLUENT MONITORING PROCEDURE: petermination of Total Ph:iggprus (as P) or of Orthophosphate (as P),

Single Reagent Method

: OPERATING PRCCEDURES

STEP, SEQUENCE

P

Page No. 3-24

INFORMAT I0N/OPERATING GOALS/SPECIFICATIONS :

TRAINING "
GUIDE NOTES

: D. Preparation of

¥ \ Phosphorus Calibra-
tion Standards
(continued)

7
— A}

o

2. Dilute the various ,
amounts of standard
phosphorus solution in
the.nine flasks to the
50.0 ml, mark.

w

. Stopper or cap each flask.

B-Y

. Gently invert each flask.

5. Pour each of the nine

prepared calibration
— standards—fromthetr—50-mT
volumetric flasks into a
125 ml Er1enmgyer flask.-

6. If you are preparing a
calibration gcurve, omit
steps 7 through 15 and
proceed to E, "Preparation
of Samples."

7. Pipet 5 ml of standard
50 m1 volumetric flask.

8. %&Ee1 the flask "0.10 mg/]

phosphorus sojution into a L

3

2a. Use distilled water.
2b. NOTE: The 50 ml flask requiring O ml of stardard
* phosphorus solution is a “"reagent blank" a: L1
merely be filled to the '50 m) mark with distilted®
water. However, this flask must be carried
through the rest of the steps, being treated
exactly as any sample or calibration standard.

4a. Do this half-a-dozen times

to ensure complete
mixing. g '
Labe] each 125 m1 Erlenmeyer flisk with the mg/1 P
conceéntration corresponding to the .articular 50ml

S5a.

[T voTumetric fraskenptied intn Tt

ot
-3

7a. Use a 5 ml volumetric pipet and a ruhber bulb.

8a. This is a "low" calibration standard. It must be
used to check the accuracy of the calibration.
curve. )

If you will be using spectrophotometer tubes with
a width greater than ohe half inch, the concen-
tration of this standard will be different. See

8b.

JVI.D.8b

Training Guide. '

A

(p. 43)

112
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EFFLUENT MONITORING PROCEDURE: Determination of Total Phosphorus (as P)

]

P

Single Reagent Method

. - -

or of Orthophosphate (as P),

OPERATING PRCCEDURES

STEP SEQUENCE

-INFOﬁMATION/OPERATING GOALS/SPECIFICATIONS

- TRAINING
GUIDE NOTES

D. Preparation of

Phosphorus Calibra-

tion Standards

. Pipet 40 m! of standard

phasphorus solution into a
50 ml volumetric flask.

“9a. You may have to use a 20 ml volumetric pipet,
-fi1ling it.twice and using a rubber Lulb.

(continued)
10. Label the flask "0.80 10a. Tkis is a "high" calibration standard. It wil
o mg/1 P." be used to check the accuracy of the“calibration
: curve. . N
. 10b. If you will be using spectrophotometer tubes with JVI.D.10b
a width greater than one half inch, che comcen- {(p. 43)
tration of this standard will be different. See
L Training Guide, . __ . :
11. Dilute the standard 11a. Use distilled water.. - -
phosphorus solutior in the
two flasks to the 50.0 ml . .
mark.
i2. Stopp~r or_cap each flask.- s ’ v
T3. Gently invert tfie flisk.” J3a. Do this half-a-dozen times to thoroughly mix the
. ) , contents, ) ) »
! - . 4
14. Empty these flasks into 14a. Label the 125 m1 Erlenmieyer flasks with the
each of two 125 ml “corresponding mg/1 P corcentrations.
Erlenmeyer fiasks. - o ®
15. Pipet 50 m1 of distilled 5a. Use:a 50 ml volumetric pipet and a ruhber bulb.
water into a clean 125 m1 [iSb. Label this flask "0.00 mg/l P.* - )
Erlenmeyer flask. 5c. This is the "reagent blank." It is carried
* ' through all the steps, being tested exactly as
< any sample or calibration standard.
< ¢ i
AN %
v \:‘ du‘
g 114
113
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EFFLUENT MONITORING PROCEDURE: Determination of Total Phosphorus (as P) or of Orthophosphate (as P),

Single Reagent Metho
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OPERATING PRCCEDURES

STEP SEQUENCE

TRAINING

’INFORMATION/QPERATING GOALS/SPECIFICATIONS - GUIDE NOTES ~ —

E. Preparation of
Samples

@

1. Record the sample identi-
fication information.

<8

2. Shake the sample,

3. Immediately pipet 50 ml
of sample into a 125 ml-
Erlenmeyer flask.

4, Label this 125 ml
Erlenmeyer flask "Sample."

F sample-container. while you are filTing the pipet o

A to 50,0 ml.

-la. Sample should be at hand before continuing with, JVII.E.la
this test. (p. 44)
1b. Use a laboritory notebook.’ IX.E.1b
(p. 48)
IX.E.1l¢

1c. Record "location," "identification," "type", ]
{p. 49)

"date and time collected," name of ‘sample
collector,” and "date and time analysis began"
- on the data sheet provided, -

3a. Use a 50 ml volumetric pipet and a rubber bulb
unless the sample contains large particulate
matter. Then use a 50 m] graduated cylinder.

3b. Measure rapidly since solids may settle in “tHe

:or cylinder. 3

3c. NOTE: :Wastewater samples may contain more than- JVII.E.3c
1.00 mg/Titer phosphorus and require dilution. {(p. 45)
With a“wastewater sample of unknown mg/liter P .
concentration, it is desirable to set up addi- ,
tional flasks containing sample aliquots diluted

3d. NOTE: - If orthophosphate is o be-run, any sample NII.E.3d"

containing appreciable quantities of turbidity or Kp. 46)
suspended solids must bé filtered through a 0.45 . ) “
micron phosphorus-free filter. Before attempting ¢
to run orthophosphate on such a sample, refer to - ’

- the Training Guide for an explanation of the .
required procedure modification. Samnle aliquots
on which total phosphorus is to be determined
must not be filtered at this time.

4a. If the sample dilutions are being used, include 1if.£.4a
the amount of dilution on the label, : (;.Eag) ]‘1-(1

4b. Also record the amount of sample dilution on the .E.4u

data  sheet ‘provided. ' \ H{P- 49) -

~—~
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Determination of Total Phosphorus (as P) or of Orthophosphate (as P),

Single Reagent Method

~

—

—

‘OPERATING PROCEDURES

STEP SEQUENCE

fﬁ%ORMATION/OPERATING~GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES

E. Preparation of
Samples (continued)

5.

If only orthophosphate is
to be determined, adjust
the pH of the sample and
calibration standards to
7.0 + 0.2, then skip.
Procedures F and G and
start at Procedure H,
"Preparation of Spectro-
photometer." If total
phosphorus is to be
determined, continue with
Procedure F, "Digestion
Procedure for Total
Phosphorus Determination,"

5a. Use an electronic pH meter.
‘5b. Use the10N and 0.1 N sodiupm hydroxide and the

strong acid solution (11 N sulfuric acid) and the ‘
pH §-
adjustment, begin with the strong acid (11 N) or

1.1 N sulfuric acid to adjust the pH. On an

base (I0N), and use the weaker (1.1 N sulfuric

acid and 0.1 N sodium hydroxide) solut¥ons only

for the final precise adjustments.

If no sample dilution is being used (i.e., you
50,0 ml of sample) any acid or base used-for P
adjustment will cause a volume

S5c.

results,
gn strongly acid or basic samples may be minim
Y
aliquot usin
very strong %10 N) sodium hydroxide dropwise,
followed -by- precise adjustment using the more
dilute solutions-as-given-in=55-above.
54 volume errors will still be unavoidable.

error (final voiume
- will be greater than 50.0 m1), ‘and thus cause.low
Significant pH adjustment volume errors

very roughly adjusting the pH of the 50.0 m]
concentrated (36 N) sulfuric acid or

Small-

use
H

ized

If a sample dilution is being used, a volume error} *

filtered sample aliquot into

or beaker, adding distilled w

volume to approximately 40 mi
,adjustment, and then pouring
~diTution into a 50.0 ml volum

: from pH adjustment may be avoided by pipetting the

an Erlenmeyer flask
ater to bring the

s performing the pH
the pH adjusted sampl
etric flask and add-

ing distilled water as.needed to bring the volume
to the 50.0 ml1 mark. . R
NOTE: If you are preparing a calibration curve, -
there will be nine calibration standards to pH , '
adjust (prepared in D, steps 1 through.5), If a-
calibration curve has already been established,
; “there will be three calibration standards to pH
adjust (prepared in D, steps 7 through 15). -

fv‘l" v N se )
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Sirigle Reagent Method

Page No. 3-28

OPERATING -PRCCEDURES

STEP SEQUENCE

L4

INFORMATION/OPERATING GOALS/SPECIEICATIONS

. TRAINING

F. Digestion Procedure

for Total Phosphorus

Determination
(Calibration
Standards, Reagent
Blank, Samples

t

. Turn on- a hot plate, or

plates.

. Add 1 ml of strcng acid -

solution (11 N sulfuric
acid) to each 125 ml
Erlenmeyer flask.

. Remove the ammonium per-

sulfate from the
desiccator,

. Weigh out a 0.4 gram

portion of ammonium.
persulfate for each
solution in a flask.

. Add 0.4 gram ammonium per-

sulfate to each of the
125 m1 Erlenmeyer flasks.

. Add 3 or 4 glass boiling

beads to each flask., «

. Place the flasks on the

preheated hot plate(s). .

Gently boil the flasks.

0y

la.

“ b,

Let them heat.

GUIDE NOTES

The surface area of the hot plate(s) must be ]arg%‘ '

-enough to accommodate a minimum of 10-125 ml

" Erlenmeyer flasks.

Tc.
2a.
2b,

If an autoclave is to be used, omit this step.

Use a 10 ml gradugted (Mohr) pipét and a rubber
bulb,

NOTE: * A1l standards inciuding the reagent blank

are digested along with, the sample,

4a.
4b.
4c.

6a

7a.

8a.
8b.

In weighing boats., i oo
Using a triple-beam balance. e

NOTE: If you are using a 0.4 gram Hach measuring
spoon {or equivalent), this step may be omitted as
the portions may be scooped as needed.

A

S~
- * 4

.'This will control bumping (uneven boiling).

Alternately, the-flasks may be autoclaved for
30 mirutes at 121°C (15-20 psi).

.

”

For 30-40 minutes or until a volume of approxi-
mately 10 m1 is reached., -

CAUTION: Do not allow any of the flasks to go to
dryness. This will ruin the .determination.

LW
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Determination of Total Phosphorus (as P) or of Qrthophosphate (as P),

kJ

E—

| OPERATING PRCCEDURES

&®
-

. STEP 'SEQUENCE

INEORMAT ION/OPERAT ING ‘GOAL'S/SPECIFICATIONS

TRAINING

G. pﬁjAdju;fmant ofl

Reagent

Blank, Sanples

i. Set Up as.many O.Esﬂﬂmi_cran

filter assemblies as you

- 'have standards, blanks, |

and samples.
‘ ¢

. Cool the digesti.n flasks.

. Filter each $tandard,

blank, and sample.

. Rinse each Erlenmeyer

flask and filter the
rinse water.

. Pour each filtrate back

into,its corresponding

~ 12571 Erlenmeyer flask,

N
aq

. Rinse each filter flask.’

. Adjust the pH of each

standard, blank, and
sample.

T fér the 125‘m1 Erlenmeyers at this point.

.Ja. See the Training Guide Not2 referenced’ to this
.- step for information concerning this type of
assembly and the required phosphorus-free filters.
» 16, If you do not have this many filtration assem-
" bBlies, you can rinse out and reuse the equipment.
- This requires more time.

2a..Holq,th¢m unher running tap water or use a very
..+ shallow cold-water bath. -

[y

r M «
Uéé a phosphorus-free 0.45 micropn pore size filten
and assembly.

3a.

4a.
4b.

Use distilted water. . -
Use no more than 2, 5 ml portions for each flask,
adding each portion, swirling, and then pouring
each portion. through tge appropr.ate filter.

5a.

A powder funnel may be useful. . '
5b.

For laboratories having only doub]e-e]ectroﬁevpﬂ
‘meters, labeled 100 ml beakars.may be substi?uted

6a. Use one 10 ml portion of distilled water, adding
the rinse water to the 125 ml Erlenmeyer flasks.

6b. Volume in each flask must not exceed 35 ml.

7a. Adjust to pH 7 + 0.2, . ’

7b. Use an electric pH meter. ) .

7c.~NOTE: When adjusting ‘the pH, add O N sodium
hydroxide rapidly using a graduater (Mohr) pipet
or eyedropper until the pH is raised to about 3
(this will require approximately 1 ml)., There-
after, add base siowly and dropwise to pH 6,
watching the pH meter carefully. At this point
continue the dropwise addit i, but using 0.1 N
sodium hydroxide until the gH is up to 7:0 + 0.2.

GUIDE NOTES
VII.G.la

Ap. 47)._

If pH is raised too high, use 1.1 N sulfuric acid
. dropwise to lower the pii.

Py

. Page-Nc.
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. S TRAINING
,A'OPERATING PROCEDURES_- | STEP SEQUENCE & ,/INFORMATION/OPERATING“GUALS/SPECIFICATIONS _GUIDE NOTES
Gp pH Adjustment of 8..ﬁdd 0.1 ml of 11 N sul- '82T7Use alml pibetngraduated in 0.1 ml, and a rubber f
Digested Calibration furic acid to each pH- _ bulb._¥ an -
. Standards, Reagent” ~+ adjusted standard, bl&nk, | /8b. -NOTE: 'This will prevent possible adsorption of , : -
Blank, Samples and sample, - phosphorus on iron, aluminum, manganese or other - :
(coutinuedg ’ - metal precipitates. . . -
- 9. Pour each standard, b}énk,} 9a. If there is room_in_the 50 m1 volumetric flask,
: and sample into the 50 mi ‘add a small volume rinse of t<e flask or beaker
5 volunigtric flask ip'which | used to adjust pH. ’ :
N it was originally/made up. o
N - - -
- 10.-Dilute each f¥ask to the |10a. Use distilled woter, -
v St mark. & - 5 '
§ 11. Stopper each flask. 3 { N
: 12. Gently invért each flaski 12a. Do this half—i—dozen fimgs t> thoroughly mix the
contents, . . ¢
, 13. Pour each 50.0 ml solution 13a. Each is now ready for the addition of colorimetry
: _ . back into its correspond- reagents. ’
H . 1ng 125 ml Erlenmeyer
: - ‘ .~ 4 flask, . ‘
N - . — - - — - —— T
E PO H. Preparation of 1. Turn the instrument-on. la. Allow a warm-up period of approximately 20 minutes -
: ‘ Spectrophotometer . (10 minutes minimum).
- e .o . 1b..Use a B & L Spectronic 20 (or equivalent) equippedjV.H.1b
' with accessory infrared phototube and filter for }(p..41) e
> use at 880 or 650 nm wavelength. _ ’
Ic. There is an EMP on "Use of a Spectrophptometer.,™
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“EFFLUENT MONITORING PROCEDURE : Determination of Total.Phosphorus (as P) or of Orthophosphate (as P),
o ~:ngle Reagent Method ‘ ) .

o

: R ' - " TRAININ
" OPERATING PRCCEDURES - ) STEP SEQUENCE INFORMATION/OPERATING GOALS/SPECIFICATIONS GUIDE No?gs
I. Color Development 1. Add 8.0 m1 of combined la. Use a 10 m! graduated (Mohr) pipet and a rubber ‘

reagent to each 125 ml bulb.
Erlenmeyer flask. . ! B

5‘ ’ N = 2. Gently swirl the flasks. 2a. To ensur-e completermixing.

z' 3. Allow a 10 minute " 3a. For maximum cb]or development. )

T Aminimum) to 30 minute ’ : g

i maximum) waiting period. . . . 0

: J. Spectrophotometric_ ) - . e L _

< Measurements .

1. Adjusting the 1. Consult the manufacturer'sf la. Instrument must be warmed up at least 10 minutes."
tnstrument instructions for calibrat-] 1b, There is an EMP on "Use of the Spectrophotometer, "
ing your particular
instrument, .
o 2. Adjust the wave]éngth‘to 2a. 880 nm is the preferred wavelength, but 650 nm V.J.1.2a
7 8 880 nm, - may also be used. (p. 41)

;:. 3. Check to make sure that 3a. If it does not, adjust the instrument so that it

e o the instrument reads does read infinite absorbance. (See manufac-

T T infinité absorbance with turer's "instructions), v T .

.. . no sample tube in the '

: . instrument.

? 4. Use the reagent blank 4a. Spectrophotometer tubes must be cleaned with

: (0.00 mg/1iter P) to ad- 1:1 HC1, etc. See Procedure A, Glassware

: Just the instrument to - Preparation. ' : B

. - - zero absorbance. 4b. Use manufacturer's instructions to make the °

i 5. Repeat step 3. adjustment. ) '

- 2. Reading 1. Measure and record the la. If you are preparing a calibration curve, there

B absorbance absorbances for each of are 8 calibration standards, -

£ the calibration standards.| 1b. If you are running check standards, there are 2..

120 : ) ~ (continued)

; . : . Page No. 3-31
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- single Reagent Method

-Determination of Total Phos
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phorus (as P) or of Orthophosphate (as P),

Page No, 3-32 "

OPERATING PROCEDURES

STEP SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES

-+ J. Spectrophotometric
Measurements
(continued) .

v ?
2. Measure and record the
& absorbances for each of
the samples.

3, Turn off the
spectrophotometer.

I

lc. In either case, proceed from the lowest to the
highest concentraticn.

1d. Record the absorbance value next to the corre-

sponding- mg/1iter P concentration of the cali-

“"bration or check standards on ‘the data.sheet

provided.

2a. In the absorbance column provided for samples on
., the data sheet. -

3a. Unless it is to be used for othe? measurements,

N

N

IX.J.2.1d
(p. 49)

§1X.4.2,2a “
(p. 49)

If a calibration curve

has been established, omit
this Operating Procedure
and proceed to .Operating
Procedure L, "Checking

the Calibration Curve."

If a calibration curve has
- not been previously es-
tablished, proceed with
step 2 below.

2. Obtain an 8 1/2 x 11 inch
" piece of graph paper.

_ K. Making a Calibration} 1.
" - Curve

. Label the longer side as
i _ the concentration axis.

. Label the shorter side as
the absorbance axis.

la. Since the standards for a total,phosphorus
determination must be digested before cclorime-
ards for an orthdphosphate
not digested, one calibration
curve will be needed for the total phosphorus
determination and a separate calibration curve
for the orthophosphate.determination.
are exact duplicates, the two curves must not be

try, and the stand
determination are

P

used ifiterchangeably,

o

’

2a. The last page of this EMP is a m
paper labeled for this test.

odel of graph

by

Unless they

Y,

™

- "~
Aonx®
h




EFFCUENT MONITORING PROCEDURE
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. Single Reagent Method
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: Defermination of.Tota?l Phosﬁhbrﬁé

. «
. N .

(as P) or of\Onthophosphaté (as P),

OPERATING PRCCEOURES

STEP SEQUENCE

INFORMATIbN/OPERATING GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES

K. Making a Calibration
Curve (continued)

” 5. Use the absorbance value
and corresponding con-
centration for each of
the standards to make a
plot of absorbance versus
concentration,

6. Skip Operating Procedure .

L, "Checking the Cali-

bration Curve," and

proceed to Procedire M,

"Reading Results from the
. Calibration Curve."

5a. This graph should be prepared wifh\utmosézcare.
Sb. The points plotted should form a straight line.
5c. This straight 1ine plot is the calibration curve,

-

L. Checking the
Calibration Curve

1. Locate thé absorbance
velue just recorded fo -
the 0.10 mg/1iter P

la.

1b.

On the calibfation curve for the determination
you are doing--total phosphorus or orthophosphate.
If you adjusted the concentration of your stand-

VI.L.1b
~ calibration standard. ards for other than half-inch width spectro- (p. 42)
. photometer tubes, the concentration of this
standard is different. See Training Guide,
)" N » 2
. 2. Read its observed con- = _
centration. ( (
. 3. Record this curve mg/liter| 3a. In the column next to the absorbance column for JIX.L.3a . \\ .
P concentration. check standards on the data sheet provided. (p. 49) :
& Compare this observed 4a. The observed mg/liter P concentration of the .
mg/1iter P concentration calibration standard, as'read from the cali-
to its true value of 0,10 bration curve must be within +72% of its true -
Y mg/1liter P. value of 0.10 mg/1iter P,
\ po - 2% of 0.10 is 0.002 .
. - Thus the acceptable range is 0,098 to 0.102
mg/1iter P, ’ 1\,§/
(continued) )
1590 .
T Page No. 3-33
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EFFLUENT WONITORING PRUCEDURE: Determination of Total Phosphorus (as P) or-Orthophosphate: (a5 P), Page No. 3-34 SR
- DR - ~ Single Reagent Method . . :
: : « —— —TRAINING
OPERATING PROCEDURES . STEP SEQUENCE INFORMATION/OPERATING GOALS, SPECIFICATIONS GUIDE NOTES
vy : 2 . Y -
L.. Checking the . . 4b. See Training Guide if you adj. ted the concen- VI.L.% -
Calibration Curve : . tration of this standard. (p. 43)
. ' 5. If the observéd concen- ‘5a. Failure of the observed and true concentrations VII.L.5a
tration is within ther -~ to agree within + 2% of the true value means ° (p. 47) '
acceptablekrange of "the that the calibration curve is no longer suffic-
true value, proceed to iently accurate to report mg/liter P data obtained
- step 6.- If the observed ~from it.. . ’
concentration is not- ” :
- within the acceptabTe

range of the true value,
discard the calibration .
curve and prepare a new
one by starting at - .
Procedure D, following all i - -
directions for "If you are )

preparing a calibration

~ Y . curve,™
6. Locate the absorbance | 6a. Again, on the calibration curve for your specific
- valué recorded for the phosphorus. determination. -
’ 0.80 mg/liter P cali- 6b. If you adjusted the concentration of the stand-
bration standard. ards for other than hal¥-inch width cells, use

-the adjusted concentration.

7. Read’its observed

concentration, .
8. Record this curve mg/liter| 8a. In the column next to the absorbance column for '{X.L.83
P concentration, check stardards on the data sheet provided. p. 49
- 9. Compare this observed mg/ | 9a. The observed mg/1iter P concentration of the ° a
liter P concentration to calibration standard, as read from the calibra- : :
131" . its true value of 0.80 mg/| *  tion curve, must ‘he within + 2% of its true value .
~ i liter P, of 0,80 mg/1iter P, 132
/ ‘ ' ’ - 2% of 0.80 s 0.016
" ~ The acceptdble range is thérefore 0.784 to
0.816 mg/1iter P, . ’ “

, ' . {continjed) - - - .',. .
. " — ‘ A ¢ ' R ' r v .,

o e
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EFFLUENf MONITORING PROCEDURE: Determination of Total Phos

Single Reagent Method

» &

?

phorus (as P) or of Crthophosphate (as -P),

—
—

OPERATING PROCEDURES

STEP_SEQUENCE

o

}NFORMAFION/OéERATING GOALS/SPEGIFIéA?IONS

’ TRAINING
GUIDE NOTES

"L. Checking the
Calibration Curve
(continied)

1)

3

10,

. If the observed concen-

-

tration is within the

- acceptable rangé of the

true valug,,proceedrto -
Procedure M, "Reading
Results from the Cali-
bration Curve." If the
observed concentration is
not within the acceptable
range of tne true value,

discard the calibration -

curve and prepare a new
one by starting at Pro-
cedure D, following all
directions for "If you are
preparing a calibration
curve,"

9b. See Training Guide if you adjusted th

tration of this standard.

—~

'l

Ty

(2

AVILL.9b ;

e concen-
‘ (p. 43) -

o

E v
v 4 ,

M; Reading Results

from the Calibration
Curve -

. Use the absorbance value

recorded for each sample
and the standard curve
for your specific phos-
phorous determination to
obtain the mg/liter P
concentration.

- Record this curve mg/1iter

P concentration.

-
-
»3

L

2a. In the column next to absorbance column for

. samples op the data- sheet provided.

IX.M.2a
(p. 49)

13.

[N

Page No.. 3-35
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EF"L“E"T “UNITORING PROCEDURE : etermination of Total Phosphoru” (as P) or cf Orthophosphate-(as P),  Page No. 3-36

ce e e Single Reagent Method . . : ) »
=== — — _ S , TRAINING
OPERAJ'ING PROCEDURES . ) STEP SEQUENCE INFORMAT ION/OPERATING GOALS/ SPECIFICATIONS 3. GUICE NOTES
N Calculation; S | 1. Determine the~dilution. la. The dilution factor for a straigh' (undiluted) .
vk factor. L. " sample is' 1,
',‘; _.'~ R - 1b. The total sample volume is almys 50 ml, so 25 m1 | II.N.1b
o ‘ 1. ' L. of sample diluted tu 50 mI’ 13 the voluretric A (p. 40) .
. e .| - flask wauld be 25/50 or. 1/2 dilution, and :che
I . dilution factor would:be 2. ' For other dilutionc, .
7 Lo 1 . see the Training Guéde. ¢
. 1c. The.data sheet has a section with "Examp1e \f IXNe
S .- . ' ) Calculations." = . Y (ps 49)
” . . . . . . ’ "- % . \\ -
. . 2. Record the dilution . " | 2a. In the column provided on the data sheet next to IX.N.2a
. v - 54 factor. . o the curve mg/liter P column, e (p. 4y)
' . 3. Multip‘ly the carve mg/ e R . v e T N
: : A Titer P byvthe dﬂution 1 : ’ o o -
' ;‘s“ ~ - fa'tor . ] .- . . o - [
- \t i 4., gecord_this. final mg/l:lter 4a. In the column provided &n the data sheet. ix.'Naga;
N g - ~* . \'." i . [N P'
. ‘§. Sign. the data sheet.. 5a. On the Hne"prov’ied on the data sheet, "Ana!yst_."' I(x.ﬁhga)‘ T
- .: \ \\ ) . , e . . l' . p. .
- Y 7° = D\ A . . - :_ M W . - “. N { . -
- 0: Reporting Data “ | . Report total phosphorus, | 1a. On, any, required record or .report sheets. - , IX.2.1a
- R : .mg/1ifer P, or orthophos- : . R . ‘(. 48)
o . 1. phate, mg/liter P . . " o . " )
P Clean-Up , I Y Discard ‘urused combmed' la. Combined reagent must be made fresh before each ’
reagent and standard o ‘run, : s
A N phosphorus solution, ,- "1b. Standard phosphorus salutton may be retained for . ‘
. T e .other analyses to be performed that same day.
13 2, Store the other reagents. éa: Obserye'special stbrage requirements of some
vt . o reagents as stated.in B, "Reagent Preparation." 96
’ b - & . ) ) ‘ ’ N . -~ . 11)
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. ,’FLUENT MOWITORING PROCEDURE: Determination of Total P
e ———————— )

Single Reagent Method"

T ot et et
(o 17

hosphorus (as P) or of Orthophosphate (as P),

R —

. - OPERATING PRCCEDURES

STEP SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES

. P..Clean-Up
(continued)

-

" 3. Transfer all glassware to

wash area.

4. Clean altl.glassware.

[

4a.
4b.

4c.
4d.

de.

°Accord1ng to the steps in Operating Pracedure A,

In readiness for next determination.

"Glassware Preparation."”

This step may be performed when time permits.

It is desirable, but not mandatory, that all-
glassware used in this procedure be maintained -as
a separate stock, used only for the phosphorus
uetermination.

NOTE: _Never clean glassware to be used in
phosphorus determinations in commercial detergent,

as the active ingredient is usually a phosphate
compound.

~

-




4 TrE T & et A ) S T T e aT o
pal Zanik S S -

»

»

" EFFLUENT MONITORING PROCEDURE: Determination of Total Phosphorus (as P) or of ~
/ . Orthophosphate -(as P), Single Reagent Method

°

TRAINING GUIDE
~ ., - ' .
SECTION TopIC
I* Introduction ]
II; . Educaticnal Concepts - Mathematics .
I ) Educational Concepts - Science
Iv Y Educational Concepts - Communications !

Ty : -* Field & Laboratory Eq&ipment - G
vI* Fiel& & Laboratory Reagents é
VII* Field- & Laboratory Analysis Eé

NI - safety - _ , :

IX* . Records & Reports . ’

v

“Training guide materials are presented here under the headings marked *.
These standardized headings are used through this series of procedures.
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- EFFLUENT MONITORING PROCEDURE:

Orthophosphate (as P),

Determination of Total Phosphorus (as P) or.of
Single Reagent Method

.
.

INTRODUCT 10N

T

——
—
-

Section |

TRAINING GUIDE NOTE

.- REFERENCES/RESQURCES

o

N

<

include agricultural fertilizers, sewage (human
wastes, synthetic detergents,
and various industrial wastes,

a neécessary and sometimes growth-
nt for microorganisms. In high ~*
phosphates can produce nuisance
and other photosynthetic aquatic

Phosphates are
limiting nutrie
concentrations,
levels of algae
organisms.

Since che natural phosphorus content of most waters
is quite low, the presence of high phosphate con-
centrations can be an excellent indicator of the .
level of pollution. Hence, the phosphate test will
€ a common tool of technicians monitoring water
quality for the NPDES system,

The orthophosphate (P04)é fon is the smallest and

simplest of the phosphorus-oxygen radicals. ‘The
orthophosphate determinati
to the inorganic phosphorus (P04)' in the sample

as measured by the direct colorimetric'analysis
procecure. “

ore complex phosphorus compounds are usually com-'
pnsed of linked orthophosphates or of phosphorus

as given here refers
to all of the. phosphorus present in the sample,

regardless of form, as measured by the _persulfate
digestion procedure: ’

The test descrit.s in this instruction can be found
in the 1974 EPA Methods Manual on page 249, titled

PDES purposes are: 14th ed, Standard Methods, on
ages 476 and 481, and 1975 ASTM Part 31 on page 384.

Sources of -phosphates in water besides thé geolo;ical

biological protoplasm)

on as given here is 1imited

H
v

lirted to carbon compounds (orgaric phosphorus). The
. [total phosphorus determination

Phosphorus, A1l Forms (Single Reagent Method). Other
geferences which have acceptable procedures for

Standard Methods for the
Examination of Water and
Wastewater. " 14th ed., 1976
APHR, ‘New York, N.Y. P. 466

Griffith, et. al., editors.
Environmental Phosphorus
Handbook. 1973. John Wiley
| and Sons, New York, N.Y.
.1p. 443ff :

.
£N

L}

Methods for Chemical Analysis -
of Water and Wastes. 1974, )
EPA, MDQARL, Cincinnati, OH
45268. p. 251,

{Ibid, p. 249,
UE. cit. pp 476 and 481,

nuai Book of Standards, ..
Part 31, Water, 1975, ASTM
Philadelphia, PA; p. 384,

\

o

Page No. 3-39




\ EFFLUENT MONITORING PROCEDURE: Determination of Total Phosphorus (as P) or of

Orthophosphate (as P),

Single Reagent Method

EDUCATIONAL CONCEPTS - MATHEMATICS

Section 11

v TRAINING GUIDE ™ NOTE

REFERENCES/RESOURCES

. e

Page No.

Since the dilution is only part sanple, when the
absorbance reading obtained for it is converted to
a mg/liter P concentration using the calibration
curve, the concentration obtained is only that of
the dilution.
of the sample, the mg/1iter P concentration of the
dilution must be multiplied times the amount of
dilution factor. For a 1/2 dilution (25 ml sample/
50 m1 totel volume) the diiution factor would be 2
(the dilution is only half sample). For a 1/5
dilution (10'ml of sample/50 m1 total volume) the
dilution factor wolild be 5. Use of dilution- factors
is iTlustrated for a total phosphorus determination
in-the ‘typical data sheet in Sectfon IX at the back
of this Training Guide. Below is a table of common
dilution factors for a 50 ml sample. =

ml of Sample per ~ Amount 6f Dilution .
50 ml Total Volume Dilution Factor
25 1/2 2 R
10 1/5 5
5 1/10 10
1 - 1/50 50
0.5 - 17100 100
0.05 1/1000

The dilution factor for any dilution may be calcu-
lated by dividing the ml of sample used in the
dilution into 50:

3

50 ml

Dilution Factor = o—croyeised in”d11ution e

-Exampler 2 ml of sample diluted to 50 ml
Dilution Facter = 5%{%} =25

The dilution factor would be 25,

To obtain the mg/1iter P concentration|

1000 ' v

3-40
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EFFLUENT MONITCRING PROCEDURE: Determination of Total Phﬁééﬁbrus-tas/ﬁs or of .
o . T Orthophosphate (as P), Single Reagent Method
S . FIELD AND LABORATORY EQUIPMENT \ Section v
. % . : TRAINING GUIDE NOTE % REFERENCES/RESOURCES
¥ * g .
§ B.11.2a Desiccants are hygroscoﬁic materials capable of
£ B,12.4 absorbing moisture from air, Silica gel (5102) and
: calcium-sulfate (CaSO4) are two commonly used
: . » |desiccants avaglable from laboratory supply compa-

nies. Desiccants must always be dry before use. -

The moisture can be removed from them by heating in
an oven (103-105°C). )

¢

v

H.1b Ordinarily a wavele: jth of 880 m is used for

Cdel.2a phosphorus deténminations. The second wavelength
(650 nm) may be desirable because of Your particular

instrument c-pabilities or because of unusual inter- |-

ferences in the sample. If you have such a situationﬁ

- test your standards at the 650 nm wavelength to see

T - 1f you get'a range of responses significant enough

¢ , - fto construct a calibration curve. If you do, you

can use the 650 nm wavelength. setting.

U e T DN S N TN oo

o




"EFFLUENT MONITORING PROCEDURE: Determination of Total Phosphorus (as P) or of :

Orthophosphate (as P), Single Reagent Methcd ’ [ 3
" FIELD At N " SsectionVi ’
« . FIELD AND-LABORATORY REAGENTS \ eceion
TRAINING GUIDE NOTE < REFERENCES/RESOURCES .
. ™ ¢.1b ‘ The mg/liter P coﬁcentrétion range that a Spectronic
i D.1b 20 with 1/2 inch colorimeter tubes can detect is . | .
. L.1b | from 0.02 mg/1iter P to approximately 1.00 my/liter
P. This covers the useful working range of absorb-
ance readings from 0.005 to approximately 0.7 o

(Readings above about 3/4 of full scale deflection,"
twhich is approximately 0.7 absorbance, are inaccu- i
° | rate and should be discarded). Using 20 ml of stock:
to prepare 1 liter of standard phosphorus solution e

allows the preparation of 8 calitration standards . |
whose mg/1iter P concentration covers the range of
0.02 to 1.00 mg/1iter P. If the absorbance of these | ,
same solutions were to be measured in 1 inch .
colorimeter tubes, they would give absorbances ,
ranging from 0.02 to approximately 1.4. Since the ‘
useful working range is from 0.005 to about 0.7, -
about half of the standards would be useless, as
they would read off the scale. This is because with
a2 1 inch colorimeter tube, you aré measuring the
absorbance of twice the thickness of colored solu-
tion, and twice the thickness of -a given colored
solution will absorb twice as much 1ight and give
twice the absorbance reading (Beer's Law). ‘ “

W

If you are using 1 inch colorimeter tubes, you will.
) need to use 10.ml of stock phosphorus solution, ’
. rather than 20 ml, to prepare the standard phos- ) I
phorus solution. The various ml of standard
phosphorus solution used in Table 1 (Operating
Procedure D.lc% will then give calibration standards
of the correct concentrations for use with 1 .inch
colorimeter tubes. The concentrations as given in
Table 1 will now be inaccurate, however. If you
use 1 inch spectrophotometer tubes, and hence only
use 10 ml of stock phosphorus solution- to make up

. the standard phosphorus solution, Table 1 will read
- . as follows:

mi of Standard Phosphorus | Concentration o
Solution per 50.0 mi - | Phosphorus, mg/
liter

-
.

A

OV 2 LD N = .
COO0OOOCTIW=
OO0O0OO0OO0OO0O0OO
OCOO0OOOOOOO
L4 -
NBWN—-OO DO
OCOOO0OOOUNW—ND

1

i, Page No. 3-42 (continued)- ' ' :
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i . EFFLUENT MONITORING PROCEDURE:-Determination of Total Phosphorus (as P)

Orthophosphate (as P), Single Reagent Method

or of -

%

SectionVl -

TRAINING GUIDE_ NOTE -

REFF~ZNCES/RESOURCES

C.1b
D.1b
L.1b

(continued) )

D.8b
D.10b
L.4b
L.9b

.| ards have been ha}ved.

.| standards.

Notice that since you are using 1 inch colorimeter
tubes that have twice the thickness of 1/2 “inch
‘tubes, the mg/Titer P concentrations of the stand-
Calibration curves and
.data sheets made up using these 1/2 strength
standards wili need to have these new concentrations
substituted for those given in the typical cali-
bration-curve and data sheet at the back of this
Training Guide, as they .are examples of data ob-
tained using 1/2 inch colorimeter tube calibration

-

If you ar~ using 1 inch- colorimeter tubes, the
strength of the calibration curve check standards
will also be different, and hence the acceptable
range of observed.concentrations they can have will
be different. For 1 inch tubes the concentration of
the calibration curve check standard using 5 ml of
that standard phosphorus solution will be 0.05 mg/
Titer P. Two percent of 0.05 is 0.001, so the .
acceptable + 2% range will be Trom 0.049 to 0.05]
mg/Titer P.” The concentration of {jiz calibration
turve check standard using 40 m1 of standard phos-
phorus solution will be 0.40 mg/liter P. Two percent
of 0.40 is 0.008, so the acceptable observed
concentration range will be 0.392 to 0.408 mg/

Titer P.

Page No. 3-43




" EFFLUENT MONLTORING PROCEDURE: Determination of Total Phosphorus {as P) or of |

L Orthophosphate (as P), Single-Reagent Method

FIELD AND LABORATORY ANALYSIS

Section yII

TRAINING GUIDE NOTE

REFERENCES/RESOURCES

-Page No. $-44 - ) Vo

s

1 to collect samples.

\l your supervisor.

COLLECTION OF SAMPLES FOR THIS TEST:

Samples should be collected from a preagreed site by
a preagreed technique known to all parties con-
cerned. You should be familiar with the following
information since you record.most of it on your
laboratory data sheet. You may be responsible for
actually collecting the' sample; ‘consult your
supervisor.

LOCATION -~ Plant control and self-monitoring re-
quirements will be the basis for selecting places
Final collection points should
be such that samples drawn there are as representa-
tive of the entire sample source as possihle,
Consult your supervisor.

IDENTIFICATION - Each collection location should be
assigned a number or simple identification code.

Use this to label samples from that Jocation and to
record on the lab data: sheet. '

{

TYPE - Permit requirements dete#mine whether a grab
or a composite sample-will be collected; consult
Mark type on sample container and

‘on aboratory data sheet.

TIME OF COLLECTION - Mark time and date on sample
container and on lab data sheet.

r

=)

\

"
AY

Standard Methods for the
Examinationt of Water and
Wastewater. -
APHA, New York, NY, p. 38.

CONTAINER - The analyst should know what volume
container is required for each sample source.
tainers should be capped, and may be of plastic
material (such as cubitainers) or of Pyrex glass.
Used containers should be rinsed with hot 1:1 HC1,~
with tap water (2 times), with distilled water;
checked for phosphate ‘traces with combined reagent,
then rinsed again with tap and distilled water (see
Operating Procedure A, "Glassware Preparation,” in .
the EMP for speci{ic details).

COLLECTION - Rinse'container two or three times with
sample, then collect. the.sample. If benthic deposits
are present in the area being sampled, great care
should be taken not to\include these deposits.

SIGNATURE ﬂample.colle tor should sign his name on
the container or label so'this ‘information can bhe
recorded on the lab data sheet.

o

- (continuedi'

Con-

E o

ethods for Chemical
Analysis of Water and -
astes. 1974, EPA-NERC-

QARL, Cincinnati, Ohio

45268. p. 249.

-

—
Py
[~
.

14th ed., 1976, -
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. FIELD AND LABORATORY ANALYSIS

Section VI1 e

Y

TRAINING GUIDE NOTE ‘

P N
REFERENCES/RESOURCES_

E.la
(continued)

PRESERVATION - If the analysis cannot be performed
the same day as collectfon, the sample should be
preserved by the addition of 2'ml concentrated
sulfuric acid (H2504) or 40 mg mercuric chloride ,

(HgC1,) per liter and refrigeration at-4°C. If
HgClz'is used as a preservative, samples ‘should be

spiked with a minimum of 50 mg/1iter of sodium
chloride (NaCl) to prevent interference of the HgC]2

with samples containing low (less than 50 mg C1/1)
chloride levels. .

o

"|HOLDING TIME - Maximum holding time for preserved

samples is seven days. Samples for the orthophos-~
phate determination that must be filtered, should.
be filtered as soon as practical after collection.’

A phosphgrus determination on_a 50;mi”aliquot of any
sample containing over 1.00 mg/1iter-P will result
in an absorbance outside the range of-the calibra-
tion curve. The blue color produced by addition -of
the combined réagent will be so strong that the
spectrophotometer will be unable to measure it.
Samples containing over 1.00 mg/liter P concentra-
tions must be diluted. Since the mandatory sample
size is 50 m1, all dilutions will be based on a
lTesser amount of sample diluted to 50 ml1. The
correct procedure’is to use a volumetric pipet to
transfer a volume of sample to a 50 ml- v6lumetric
flask, then to dilute.that volume of sample to 50 m]

“"twith distilled water and mix thoroughly: This

dilution may then be used in the procedure, *

A natural quest}on arising is, "what amount of d?lu-
tion should I use?" The best answer is that only
trial and error experience will' show you the best -

is that potable water samples will usually require
Tittle or no dilution. A typical series to run on

a potable water sample of ‘unkrown mg/liter P con-
centration might be to prepare one. flask containing
50 ml of undiluted sample, one flask containing 25 mi
of sample diluted to 50 ml (this would be a 1/2
dilution, 25 m1 sample/50 ml total volume) and a
third flask containjing 10 m1 of sample diluted to .

50 ml (this would be a 1/5 dilution, 10 mi ‘sample/
50 m1 total volume) o

dilution to use with a given sample. A rule of thumb

3

‘

1bid, p. 24950, 252.-

Ibid, p. x and xi

n

-

»




EFFLUENT MONITORING PROCEDURE: Determination of Total Phosphorus (as P) or of
.Orthophosphage (as P), Single Reagent Method
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{FIELD AND LABORATORY ANALYSIS .. section yII

TRAINING GUIDE NOTE ] REFERENCES/RESOURCES

E.3c
(continued) Sewage samples may ‘contain 10 mg/1iter P. concentra-
" 7 | tiohs or more, 'and consequently require dilutions as
high as 1/1000 (.05 ml of sample diluted to 50 ml). . -
: The problem encountered here is that volumes .of less
i . than 1 ml are hard to measure directly with any ‘o
; | accuracy, and obtaining a representative sewage
sample using such a small volume is unlikely. In
oo - making dilutions requiring less than ! ml of sample, .
A a good procedure is to use dual-d¥Tutions. A dual”
> dilution means taking a volume of sample; 4i1luting
¢ it, taking a volume of the first dilution, and
. diluting it again. To illustrate the yse of dual
dilutions, consider a sample requiring a 1/100
*{dilution to get a mg/1iter P concentration inside
- the required range of 0.02 mg/liter to 1.00 mg/liter. .
F. First, take'a 50 m1 volumetric flask and pipet into
<o | it 5 ml of sample. Dilute this flask to the mark.
. "~ |and you have a 1/10 dilution. .acn 1 ml of the .
contents of this flask contains 0.1 m1 of the .
original sample. 0.5 ml of the sample is needed to >
" dilute to 50 m1 to achieve a 1/100 dilution, so if
B . you pipet 5 ml from the first dilution flask into
. ST a second 50 ml volumetiric flask, you will have
e ' 0.5 ml of sample in a50 ml: flask. When diTuted to -
: : the 50 m1 mark, tHis second flask will be a 1/100
A sample dilution, feady;fbr determina;ion.

E.3d INTERFERENCES - TLrbidity or suspendéd solids inter-
' " |fere with the orthophosphate determination. This is ‘

because a rpectrdphotometer works by measuring the

_ |amount of Tight gbsorbed by .color protuced in. a

n sample by the addition of specific reagents.

o Turbidity -or suspended solfds in a sample will ¢

L . [falsely increase; the absorbance reading because a

i spectrophotometer cannot differentiate between

C e 1ight absorbed by the color in a sample and that

o . . scattered or blocked by solids.

o e - [The interference of turbidity or suspended solids in
the orthophosphate determination may be eliminated by
filtering the sample through a .45 micron membrane
ilter before. the determination is begun. The ‘ «
i1tration should be done as soon as possible after .
ample collection. A change in the name of the Ibid., p. 251,
. hosphorus fraction reported must be made to signify

: » [that the sample was filtered. An orthophosphate '
e L etermination made on a filtered sample mus? be re-
! orted as Dissolved Orthophosphate, mg P/Titer.

(continued)
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T MONITORING PROCEDURE: Determination of Total $hosghorus (as P) or of
. e Orthophosphate (as P), Single Reag.nt Method
;. IELD AND LABORATORY ANALYSTS : T Section Vi
A ) 9 TRAINING GUIDE NOTE REFERENCES/RESOURCES
- E.3d | ‘A membrane filter }ssémbly typicall consists of a
" (continued) funnel clamped to a fritted (porous base, holding
G.la , between them a .45 micron pore .size cellulose
| membrane filter. A stopper on the fritted base is.
. % used to hold this assembly uptight in the neck-of a | -
500 m]-side-arm‘flask.connected to a vacuum source. } e
A quantity of well-mixed sample is measuréd into the o L;ef‘

L.5a

z
£

funnel. The vacuym' is applied,.and the sample is
drawn through the filter inté_the side-arm flask.
This filtered sample will now,be free from all
turbidity or suspended solids’.- It may- be decanted

of the determinatjon...ga
S L

| Since_the very fine poro§ity f{lters clog'quickiy,
_samples containing -high levels of particulate
matter may require that 2-or 3. filters be used in
—J, succession to .obtain enough filtrate for the. de-

" termination. Iii the case of a& total phosphorus
- | determination, the entire digested. sample must be
.filtered and recovered, . ' <t

A \ *

Before use;‘the membrane filter assemblies must be
cleaned in the same manner as all 6ther glassware
used in the procedure:’ - - ‘

”
R -

Q. .
, — N
The membrane filters must also be phosphorus-free,

micron ‘membrane filters in distilled water: 50
filters per 2 1iters distilled water for 1 hour,
changing the water, and soaking an additional-." .
3 hours, Alternately, .phosphorus-fiee filters may -
be "purchased (Gg]man GA6"or equivaleitt). .

In the determination of totatphosphorus, low values
have been reporfed becausge of possible adsorption of
phosphorus on iron, aluminum, manganese or other
metal precipitates., This can be avoided by fil-
tration before neutralization and re-dissolving the
metal hydroxides that form with 2-3 drops of acid
before color development.

If you find that you must -frequently distard your
[calibration curve because one or both of the 0.10
and 0.80 mg/1iter P calibration curve check standards
fall outside the } 2% acceptable range of their true
.| value, you may find it advisable to run the fyll set
-tof calibration curve standards and prepare a new
calibration curve for each batch of samples

from the side-arm flask and used -in subsequeht steﬁg ’

<

Standard Méthods-%br the

astewatér, 14th ed., i976,,
PHA, New York, N.. p. 472:."

This can be accomplished by soaking ordinary .45 '\Ekamination of Water and

"Changes'and Errata in .
of Water and Wastes," 1974,
Ohio 45268  °

determined,

LI
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Determination of Total Phosphorus (as P) or of .
Orthophosphate (as P), Single Reagont Method

EFFLUENT MONITORING- PROCEDURE

— -

RECORDS AND REPORTS Section IX

- REFERENCES/RESOURCES

TRAINING GUIDE NOTE ]

-

A1l laboratory records. must be kept for three years. .
) | preferably in a permanently bound notebook. The
o .| time period is°required by regulatory agencies.

r
a1P

‘ached as the next two p;ges are an example data

n«d a graph which can be used to construct a

ca... .cion curve.

These can be used for either a-

Total Phosphorus (asP) or an Orthu “wsphate (as P) ‘
determnation. . : .
0.1a Depanding on your organizational set-up, it may be’
. vour job responsibility to enter this data on the
pilant operation.record, ~tate report form, etc.
Check with your suwervisor,

e ~. ,
(]
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EFFLUENT MONITORING PROCEDURE: Determination of Total Pﬁosphorus (as P) or of
Orthophosphate (as P), Single Reagent Method

-

g

@ =:cors o reporrs

. Section IX
*  EXAMPLE DATA SHEET- FOR TCTAL PHOSPHORUS OR FGR ORTHOPHOSPHATE, mg/.'Hter P
"E.lc |‘Sampling Location Final Effluent - )
E.lc | Sample Identification E.S. Is. :
c.1c | Type of Sample Grab_or Composite )
E.lc | Date and Time Collected 1/17/75_9:00 a.m,
E.lc | Sample Collector Tom Sampler
. E.lc | Date and Tine Analysis Began _1/17/75 9:3C a.m.
N.5a | Analyst . Dick Analyst -
Calibration Standards  _ Check Standards Curve
mg/liter P Absorbance mg/liter P Absorbance mg/liter P
0.02 —— " )
0.06
6.10 0.10
0.20
0.40
0.60
0.80 0.80
1.00 *- e .
aAmount of Curve D{tlution Final
Sample Dilution Absorbance mg/liter P Factor mg/liter P
EXAMPLE CALCULATIONS
Amount of « Curve - Dilution, Final® -
Sample Dilution Absorbance - mg/liter P Facter mg/liter P
Straight; Sarole off scale - 1 -
1 (256 m sa‘m le off scale - 2 L.
> B0 ml total)
1 (70 ml sample 0.3525 ° 0.520 <A 5 . 2.60
5 50 mT total) : .
1 _ (5 m] sample 0.1775 0.260 10 2.60
TG0 50 ml total) i
1_ (2.5 ml_sample 0.0875 0.130 20 2.60
20 50 ml total)
¢ . . Page No. 3-49
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EFFLUENT MONITORING PROCEDURE: Determination of Total Phosphorus (as P) or of Orthophosphate {as P),
‘ ) N % Single Reagent Method

[y

12

RECORDS" AND ‘REPORTS - o SECTION IX B

DETERMINATION OF TOTAL PHOSPHORUS (AS P)
égzcssrm PHOSPHORUS STANDARDS

1.00 [DETERMINATION OF ORTHOPHOSPH?  AS P) ! : : .
(NON-DIGESTED PiiOSPHORUS'STA!  S) T : E

LS
| CALIBRATION GRAPH

] SIGNATURE OF PREPARER: ‘
0.80{DATE GRAPH WAS PREPARED:" -

4+ 1
4

-

-

17y

ABSORBANCE
]

0.60 7

0.40 M

0.20

‘\-4

0.10 0.20 . 0.30 ~ 0.40 0. .50 0.60 0.70 0.80 0.90 1.00 .
E -( _NCENTRATION -OF PhOSPHORUS. mg/1iter , ‘ ‘ ,»;_2
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) . A PROTOTYPE .FOR DEVELOPMENT OF
~ ROUTINE OPERATIONAL PROCEDURES

: . for the : -
DETERMINATION OF CHEMICAL OXYGEN DEMAND

17 -
.‘ '\ - .

Q/ ‘ ) ' ) PR3 ’

. “'w , / *
- ) /.‘; . [} ) . . ] ] z .
% ‘ coe as applked in
- WASTEWATER-TREATMENT FACILITIES
- ) and in the ,
MONITORING OF EFFLUENT HASTE%TERS

- . . . .

] National Training Center

Municipal Operations and Training Division - %
" Office of Water Program Operations - w
U.S. ENVIR.AMENTAL PROTECTION AGENCY .
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EFFLUENT MONITORING PROCEDURE: Determination of Chemical Oxygen Demand

kY

~

This operational procedure was developed by: {@

Name Audrey Donahue

. >

Address - EPA, WPO. National Training.Center, Cincinnati, Ohio

Y

_ Position Cheﬁ?st-lnstructor’
Education and Technical Background

B.A. Edgecliff College

1.year Industrial Research Chemist .

8 years Secondary School Chemistry Instructor
5 4 years DHEW-DI Water Quality Program Chemist
- - 6 years DI-EPA Chemist-Instructor

Neper
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EFFLUENT MONITORING PROCtDURE: Determination of Cheriical Oxygen Demand

1. Objective:

To determine the mg/Titer Chemical Oxygen Demand of organic and oxidizable
inorganic substances in a wastewater sample.

2. Description of Analysis:

A measured water sample is mixed with a measured volume of potassium dichromate
solution which is a strong oxidizing agent. A volume of concentrated sulfuric
acid equal to the combined volume of sample and oxidizing agent is added to
provide a 50% by volume mixture which particularly promotes oxidation of
organic and oxidizable inorganic substances in the sample. -

The mixture is in a flask which is then attached to a condenser over a source
_of heat. The heat is applied to maintain the mixture at a gentle boiling
- _ temperature of 145°C for a two hour period. The condenser cools and re-
liquifies materials that vaporize during this period

In order to determine the amount of sample that is oxidized under these
conditions, the potassium dichromate solution must be added in excess. The
measurement involves titrating any unused oxidizing solution after the oxi-
dation period, and. then calculating the Chemical Oxygen Demand from the
amount of oxidizing solution that was used. A reducing agent, ferrous
ammonium sulfate solution, is used to titrate the unused potassium
dichromate solution in the test mixture, Ferroin is used as a color indi-
cator in this titration.

It there is no potassitm dichromate Teft to titrate after the two hour
oxidation period, the test must be done over using less sample. Water is
added to make 4p for the missing volume of sample in order to maintain the
50% volume of concentrated sulfuric.acid required in the test mixture.

Organic substances are particularly susceptible to oxidation when piaced in

the conditions of this test. Even when the best laboratory technique is

used, some organic contamination may be present and will affect test results.

Consequently, a blank using distilled water inctead of sample is run with

each group of samples and is titrated with ferrous ammonium sulfate solution.

The results are included in the calculation formula to correct the data for

minor contamination. The titration results for the blank may be of a

magnitude to prompt a check of reagents and/or distilled water as contributors
- of excessive organic contamination in the test.

3. Applicability of this Procedure:
a. Range of Concentration: ’
5 to 50 mg/liter COD
Information is given so the same stepwise procedure can be used for COD
greater than 50 mg/1iter.
b. Pretreatment of Samples:

The Federal Register Guideline¢ s do not specify any pretreatment.

Page No. 4-4
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EFFLUENT MONITORING PROCEDURE: Determination of Chemical|Oxygen Demand
. \ ¢
<« - - . \ RN

- c. Tréatment of Interferences in Samples: ’\

» |

This procedure includes directions for conditioning gjassware and in-
formation about checking distilled water to minimize arganic contamination.
To minimize loss of volatile materials during the addition of sulfuric
acid, instructions include cooling the test flask in ice water. Addition
of mercuric sulfate to complex routine levc:s of interfering.chlorides is
also part of the procedure. However, 1f the chlgride concentraticn exceeds ’
2000 mg/1iter, consult the Source of Procedure* for the|required modi-
fication of mercuric sulfate addition and of the calculation formula.

R F I

N

No other interferences are noted in the Source of Proced%re.*

.- \

* " ' ‘ \
*Source of Procedure: Methods for Chemical Analysis of Water and Wastes, 1974,
Environmental Protection AGency, Methods Development and Quality Assurance
Research Laboratory, Cincinnati, OH, p. 21. . \




EFFLUENT MONITORING PROCEDURE: Determination of Chemical Oxygen Demand

% .
FLOW SHEET:

SAMPLE

-

STANDARDIZATION

~

"BLANK

OXIDAT.ON

OF
FERROUS AMMONIUM SULFATE

Page No. 4-6
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EFFLUENT MONITORING PROCEDURE: Determination of Chemical Oxygen Demand
Equipment and Supply Requirements

%

3
i .

A. Capital Equipment:
1. Balance, with a 0.1 or 0.01 gram sensitivity
2. Balance, anal tical with a 0.1 milligram sensitivity

3. Distillation Equipment - Use an all-glass distillation unit if possible.
A meta} still is acceptable if all the surfaces that contact the
distillate are heavily coated with pure tin. The still should be
lTocated away from areas wh. ‘e volatile organic solvents are stored
and/or used. DO NOT USE jon - exchange columns or membrane filters
to prepare the water. These treatments can add organic contamin=
ation.

4. Magnetic Stirrer - Hot Plate and Magnetic vetriever (pick-up rod): OPTIONAL
5. Uven, laboratory for drying chemicals at 103°C.

6. Specific Conductance Meter and related equipment to test inorganic quality
of distilled water. OPTIONAL - '

7. Total Organic Carbon Analyzer and related equipment to test organic quality
of distilled water. OPTIONAL
gt

B. Reusable Supplies:

. 1. Reflux Apparatus: One flask-condenser-heating surface assembly is re-
quired for each sample or blank to be tested. These should be

permanent assemblﬁes»in“the'1aboratory;*protecteﬁ'f?ém“EOﬁtamTﬁl
ation by glass wool plugs in the open end of the condensers and
with the flasks connected to the condensers.

Flasks, heat-resistant g]asé, 500 m1 Erlenmeyer or 300 m! round
bottom, with a ground glass neck to fit the condenser of choice.

" If the Erlenmeyer type flask is to be used, purchase those having
graduations for approximate volumes contained in the flask.

. Condensers, 12 inch Al11ihn or equivalent with a ground glass joint
. to-fit into the flask. (24/40 is a commonly ‘used joint size.)

Tubing Connections from cooling water source to condensers.

‘ - Heating Surface, flat for Erlenmeyer flasks or heating mantles for

- " round bottom flasks. Either should have sufficient power to
- produce at least 9 watts/square inch to supply the 145°C témper-
S - ature required. The amount of heat supplied should be adjustable.

NOTE: A 16 amp 1ine is usually required for a series of 6 reflux
set-ups. .

2. 2 Automatic dispensers (pipets), glass with delivery settings up to 10 ml.
OPTIONAL .

3. Beads, glass about 2 mm diam. § for .each flask - condenser assembly

- ~ »
a . h

\‘?‘ .t ~
; : | , £
: ) . « Page No. 4-7
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EFFLUENT MONITORING PROCEDURE: Determination of Chemical Oxygen Demand

.B. Reusable Supplies: (Contintied) °
4. 1 Beaker, glass, 250 in]

5. 2 Bottles, brown°g]ass,'aboutc50 ml with dropper pipet in screw cap for
’ ferroin. Alternatively, use a stoppered reagent bottle and a
medicine dropper.

3 Bottles, glass, screw cap, minimum capacity of 1 liter each to store
reagents.,

1 Buret, 50 ml1, 0.1 ml graduations; teflon_stopcock plug preferred. -
8. 1 Clamp, buret, for titration stand

Containers, storage, glass or heavy plastic with screw caps for COD
waste test materials containing mercury compiexes and significant
amounts of sulfuric acid.

10. 1 Buchner funnel to catch glass béads when test wastes are transferred
from flasks to storage containers,
2 Cylinders, graduated, 25 ml.
2 Cylinders, graduated, 100 ml.
1 Cylinder, graduated, 500 ml.

1 Désiccator to store cooling chemical for reagent preparatibu.
15. 1 Evaporating dish}per sample to separaté flask from heating surface.
(Optional)
16. 2 Flasks, Erlenmeyer, wide mouth 500 ml. .

T S . ———— e e o o mm n T T e e e S o e b o & e AR e & it s i 2 e e A < s e < et

17. 3 Fla“sks, volumetric, 1 liter. .
18. 1 Funnel, short stem, diam. about 75 mm (to fi1l 50 ml buret).

19. 1 Pan for ice water to cool mixtures, about 4 inch depth and about 8 inch
diameter is sufficient. : )

20. 1 pipet bulb

21. 1 Pipet, graduated, 10 m} (Omit if an automatic dispenser is used for
the concentrated sulfuric acid).

22. 1 pipet, volumetric, 10 ml.
23. 1 pipet, volumetric, 25 ml.
24, 2 Pipets, volumetric, 50 ml.
26, 2 Pipets, volumetric, 100 ml.

«

26. 1 Reagent bottle; glas with glass stopper. Only required if preparing
less than 9 pounds of the sulfuric acid - silver sulfate solution.

27. 1 Reagent spoon to roughly geaéhre 1 gram of mercuric sulfate.
28. Rings, cork as supports if round bottom flasks are used, 1 per flask.
29. 1 .Stand, titration, support for buret.

Page No. 4-8




- EFFLUENT MONITORING PROCEDURE: Determination of Chemical Oxygen Demand °

B. Reusable Sapplies: (Continued)

. 30. 1 Stirring rod, glass to use in 250 ml beaker. Omit if ferroin

solution. is purchased already prepared or if a magnetic stirrer
isTavailable.

31. Storage containers for distiiled water, preferably glass. If only
polyethylene bottles are available, be aware that organic

plasticizers may be leached into water stored in such bottles
over a period of time, e

- N | 32.1 Wash bottle, squeeze type 500 ml. . e 'j :;
.- - C. Consumable Supplies: :?
‘ . " 1. Glass wool, to make plugs for condensers, bottle of distilled water, etc.

2. Labels for reagent bottles, at least 7.

Laboratory notebook with spaces for information simi]a} to the "Typical

Yo
-
w

Laboratory Data Sheet" in this EMP.

i e IR
(A B
LI A

-

Pencil, wax marking.

4
5. Towels, paper.
¥ 6. Weighing boats, at least 5.
i 7. Ice to cool flasks during test.
8. "Reagents - Quantities for one sample plus one blank:s:,

.2 grams mercuric sylfate (HgS04) reagent grade.

-

P 1 1/3 - - pound bottles concentrated sulfuric acid(H2504) reagent grade.
: ’ 23.5 grams silver sulfate(AgZSO4) reagent grade

6.5 liters distilled water, high qua]ity'with very low chemical -
e - . oxygen demand ) ) .

14 grams potassium dichromate (K20r207) primary standard grade.

o *1.5 grams 1-10 (ortho) phenanthroline with one molecule of water o?
hydration (ferroin) (d‘C]ZHBNz‘HzoJ.

>

**1 gram ferrous.sulfate with seven molecules of water qf‘hygrapjon
'"e SO4-7H,0) - SRS

98 grams ferrous ammonium sulfate with six molecules of water of

*If ferroin indicator solution is purchased, these reagents are not rgquired.

»

" Page No. 4-9
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EFFLUENT MONITORING PROCEDURE: Determination of Chemical Oxygen i °iPd§e No. 4-10
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.TRAINILNG N
GUIDE MNOTES

Demand

“

OPERATING PROCEDURES °

.

-

" A Preparing to
Test "the Samp]e:

B P A
Yy E
[ SRR
? YR .

~st
. Xy
A

4.

-

¥

S

i
3
z
5

35, ]

STEP SEQUENCE

Assemble all equipment
to be used.

Prepare the reagents for
the test.

If necessary, condition
any flasks, boiling beads
or condensers to be used
for the test.

If necessary, condition

<. .any other glassware to
gxkﬁﬁe~used in the test.

I .
Yiy o ¥

1‘/ <

Record the sample identi-
fication information.

INFORMATION/OPERATING GdALS/SPECIFICATIONS

la.
1b.

2a.

3a.

3b.

4a.
4b.

4c.

5a.
5b.

5c.

Equipment 1ist is-on p..6, 7 and 8.

Flasks, boiling beads and caqndensers should be
with the chosen heat source in a permanent
assembly.

See Procedure B. Reagent Preparation
| .

Conditioning is necessary if the equipment is
new, if it has been used for COD mixtures that

" turned green during the-boiling period, or if

it was used for tests other than COD.

See Procedure
Beads and Condensers"

This glassware is included in the equipment -
1ist on pp. 6, 7 and 8.

Conditioning is necessary if the glassware is
new, if it has been used to measure COD samples,
or if it has been used for tests other than COD.
See Procedure E , "Conditioning. Glassware
Other Than Flasks, Boiling Beads or Condensers".

The sample should be at hand before continuing
with the test.

Use a laboratory notebook with space for inform-
ation similar to the "Typical Laboratory Data
Sheet" in this EMP.

Record "Identification", "Type"(grab or compos-
ite), "Date and Time Collected", and the name ..
of the “Sample Collectar" in one of the columns.

D , "onditioning Flasks, Boiling

I
(p. 45)

-~

IX.Sheet I
(p. 51)

I1X.A.5.
(p. 51)




AA.

EFFLUENT MONITORING PROCEDURE:
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Determination of Chemical Oxygen Déﬁand ‘

OPERATING. PROCEDURES

STEP SEQUENCE

¢

INFORMATION/OPERATING GOALS/SPECIFICATIONS

- —
)

* .
4 TRAINING

Reagent Preparation

1. Mercuric Sulfate

°

2. Concentrated
sulfuric acid

3. Sulfuric acid -
silver sulfate
. solution

aw

-

Use a 1 gram reagent spoon-
to measure the mercuric
sulfate (HgSO4) at the timg
of the test.

Use concentrated sulfuric
acid (H,S0,) to prepare
otheir r8agénts and also as
a reagent in the test.

In a weighing b-at, weigh
23.5 grams of _ilver
sulfate (Ag2504).

Put the wejghed chemical
in a 9 pound bottle of

reagent grade, concentrated
sulfur® acid.

Screw the cap oﬁxr the
bottle of acid.

la
1b

«

L4 ta
. Use reagent gra. powdered mer-uric sulfate.

. Use one gram for each-sample and for the blank.

+

la

1b
1c

1d

la

1b. You need 70 m1 of this solution for each sample

lc

2a

. You need reagent
acid. §

. You need 2.5 1itérs for preparations.

. You need 5 ml for each sample and for the
blank. ‘

grdde concentrated sulfuric

. Since sulfuric acid causes severe burns t> the

skin, you may want to put it in an automatic
dispenser for use during the test.
dispenser. o«

. Use reagent grade silver sulfate.

and each blank. If you do this test routinel

it is easiest to prepare the amount of reagent

as giver in this procedure. To make smaller

volumes of the reagent, multiply the ml of reagent
desired by 0.0108 grams to Find how many grams

of silver sulfate are needed.
..Use a bal+ -2 wiith 0.1 or 0.01 gram. sensitivi

. To make smaller volumes, measure the acid wit
a graduate and carefully pour it into a glass
reagent, bottle,
calculated as described above in 1b. .

Label the

Add an amouat of silver sulfate

-

'A‘i‘i.
R ]

Y

tY'r
h

P-l
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FFLUENT MONITORING Pkocanggguetermination of Chémica] Oxygen Demand

B .
) ¥ ’ TRAINING
OPERATING PROCEDURES STEP SEQUENCE INFORMAT ION/OPERATING GOALS/SPECIFICATIONS GUIDE NOTES

- B. Rgageni Preparation
(contipued)

3. Sulfuric acid - 4. Swirl the mixture in the 4a. It will toke several hours for the silver sulfate

1. silver sulfate bottle every half hour or to dissolve. If you have a magnetic stirrer

solution so until the silver sulfate assembly, use it to speed up the dissolving.

(continued) dissolves. CAUTION: Sulfuric acid causes severe skin burns.
N Be careful not to splash it out of the bottle when
you put the stirring bar in. Also, use a ¢
. retriever to get the bar out and thorougily rinse
' . ) the acid off of the retriever and the stirring
- bar at once, with water.

” -1 5. Label the container. 5a. This is the sulfuric acid - si]ver.su]fate4

solution to be used in the test. Also write the

date and your name on the label. ]

”t 5b. You may want to put some of this solutidn in an V.B3.5b.
: automatic dispenser for use during the test. (p. 26)

Label the dispenser.

4. Distilled water 1. Prepare 7 liters of high 1a. Requirements for distillation equipment are

quality distilled water with described ¢u b, 6.

very low chemical oxygen 1b. When distilling water, use clean glass wool

demand due to organic or packing around delivery tubes to prevent organic

inorganic contamination. contamination of the distillate.'

1c. Requirements for water storage containers are
described on p. 8.

. 1d. Mark the date of distillation on the water

- container.

le. Plug the container of distilled water with clean
glass vool or cover i% with a screw cap.

1f. Store the container of distilled water away from
areas where organic solvents are stored and/or
used.

1g9. You can test the inorganic quality of water with E;g\

185 specific conductance measurements, either in line 1 x)j,

or on the distillate. The specific conductance

should be less than 2.0 micromhos at 25°C.

‘(continued)




ST T T . <
Fa - E)
3 -
E
< .

EFFLUENT MONITORING PROCEDURE: Determination of Chemicai Oxygen Demaﬁd

TRAINING

OPERATING "ROCEDURES STEP SEQUENCE INFORMAT ION/OPERATING GOALS/SPECIFICATIONS GUIDE NOTES
B. Reagent Preparation - ‘
{continued)
4. Distilled water Th. The organic quality of water is difficult to VII.B4.1h.
(continued) monitor in line. If test blanks indicate (p. 48)
- significant organic contamination (See Training ¥
Guide, BLANKS) you could arrange to have total 3
3 organic carbon tests acne on the distillate. At >

least check the still for cleanliness and check
storage procedures.

5. 0.250 N 1. Dry about 14 grams of la. Use primary standard grade potassium dichromate.
potassium potassium dichromate (K2Cr202 1b. A round weighing is sufficient for this step.
dichromate in a laboratory oven for two
solution hours at 103°C.

2. Remove the chemical from the | 2a. Desiccant should be dry.
oven to a desiccator to cool.j2b. Allow about 20 minutes for cooling.

3. In a weighing boat weigh out | 3a. Use an analytical balance.
12.259 grams of the dried
potassium dichromate.

4. Put the weighed chemical intol °
a 1 liter volumetric flask.

5. Add about 700 ml distilled 5a. Use high quality distilled water with-very low

water to the flask. COD (See B.4),
6. Swirl to dissolve the 6a. Support the bottom of the flask with your hand
potassium dichromate. while swirling.

-~J

. Add distilled watar up to the
one liter mark on the flask.

?

8. Mix the solution by inverting oo
the flask several times. : 105
187 ’

Page No. 4-13
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EFFLUENT MONITORING PROCEDURE: Determination of Chemical Oxygen Demand_ Page No. 4-14
. TRAINING
OPERATING PROCEDURES STEP SEQUENCE, INFORMAT ION/OPERATING GGALS/SPECIFICATIONS ‘1 GUIDE NOTES
B. Reagent Preparation ) '
, (continued)
. 5. 0.250 N 9. Pour the solution into .
potassium screw cap bottle. @
. dichromate
soluticn. 10. Label the container. 10a. This is 0.250 N potassium dichromate solution. It
{(cont1nued) is used for testing samples with COD greater than
50 mg/liter.
10b. It is very stable and can be stored at room
temperature for several months. .
~ 10c. To use it for "COD less than 50 mg/liter, you must
. ] dilute it to be 0.025 N. -
f} 6. 0.025 N 1. Measure 100.0 m! of 0.250N] la. Use a volumetric pipet.
¢ potassium ;, tassium dichromate . .
) dichromate (K2Cr207) solution.
solution. ,
- 2. Drain the 100.0 m! into a -
1 liter volumetric flask.
3. Add distilled water up to ] 3a. Use high quality distilled water with very low
the one liter mark on the COD (See B.4).
" - flask. s
" 4. Label the container. 4a. This is the 0.025 N potassium dichromate solution
to be used for COD less than 50 mg/liter.
4b.. Write the date and your name on the label."
7. Ferroin indicatoy 1. In 2 weighing boat, weigh | la. You can purchase this indicator solution already
solution. }.48 ?rams of ferroin, prepared.
110 (ortho) phenanthroling 1b. You can use a balarce with 0.0] gram sensitivity.
monohydrate (6C12H8N2'H20). , 3
7. Put the weighed ferroin "y
189 into a 250 m1 beaker. 1 ()

E

ic @ ~
RIC . .




EFFLUENT MONITORING PROCEDURE: Determination of Chemical Oxygen Demand

OPERATING PRCCEDURES

STEP SEQUENCE

INFORMATION/OPERAT ING GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES

B. Reagent Preparation
(continued)

7. Ferroin indicator
—--- - solution {continued)

8. 0.250 N Ferrous
ammonium
sulfate solution

I
17i

é .a.

.Ina weighing boat, weigh

0.70 grams of ferrous
sulfate with seven mole-
cules of water of
hydration.

. Put this into the same
© 250 ml beaker.

. Measure 100 ml distilled

water in a graduate.

. Put the water into th

250- m1 beaker containing
the two weighed chemicals.

. Stir to dissolve.

. Put the indicator solution

into dropper bottles.

. tabel the container.

LY

. In a weighing boat weigh

out 98 grams of ferrous
ammonium sulfate crystals.
[Fe(NH4)2(SO4)2-6H20].

7a.
7b.
3a.
8b.
9.

- Use the same’balance as above.

. Use reagent grade ferrous ammonium sulfate.
. You can use a balance with 0.1 or 0.01 gram

. In this section, the letters FAS will be used when

Use high quality distilled water with very Tow
COD (See B.4).

Use a stirring rod or a magnet and magnetic
stirrer apparatus. o , '

You can speed the dissolving process by heating
the solution until it is just warm.

Use brown glass bottles.
You need two bottles of about 50 m] capacity each.

This is the ferroin indicator solution to be used

in the test. Also write the date and vour name on
the label.

sensitivity.

referring to this chemical.

Page No. 4-15
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OPERATING PRCLEDURES

STEP SEQUENCE

INFORMATION/OPERATING GOALS/SPEGi®ICATIONS

TRAINING

B. Reagent Preparation
(continued)

: ammonium
o sulfate solution
¢ (continued)

k¢¢\

L _8..0.250.NFerrous——|..

2.-Put the weighed-chemical

ot

into a 1 liter volumetric
flask.

3. Fi1l the flask about two
thirds full with distilled
water. . >

4. Swirl to dissolve the FAS.

5. Measure 20 ml of concen-
trated sulfuric acid in a
graduate.

Tilt the 1 liter flask and
slowly pour the acid down
along the inside wall of
the flask and into the
solution.

7. Swirl to mix the acid and
the FAS solution.

8. Add distilled water up to
the one 1iter mark on the
flask.

9, Mix the solution by
inverting the ftask
several times.

Pour the solution into a

10.

screw cap bottle.

3a. Use high quality distilled water with very:-low
COD (See B.4.).

4a. Support the bottom of the flask with your hand

* while swirling.

5a. CAUTION:
skin,

Sulfuric acid causes severe burns to the

6a. The solution may get slightly warm.

7a. Support the bottom of the ;lask with your hand
while swirling. .

ga. Use high quality distilled water with Very low
COD (See B.4.).

4
\
L

GUIDE NOTES * \
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OPERATING PRCCEDURES

STEP SEQUENCE

INFO#MATION/OPERATING GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES

(continued)

0.250 N Ferrous
ammonium sulfate
solution (continued)

8.

9. 0.025 N Ferrous 1.

ammonium sulfate
! solution.

n.

Label the cortainer.
™

Measure 100.0 m! of

.0.250 N ferrous ammonium

sulfate
[Fe(NH4)2(SO4)2-6H20]

solution.

. Drain the 100.0 m! into-a

1 liter volumetric flask.

Add distilled water up to
the one liter mark on the
flask. ‘

. Label the conta{ner.

lia.

11c.
11d.

la.

3a:

4a.

4b.
4c.

4d.

b,

Use high quality

This is 0.250 N ferrous ammonium sulfate solution.
It is used for testing samples with CCOD greater
than 50 mg/liter.

“Tt71S unstable and should be stored in a dark
bottle.
When using it for tests,. it must be standardized

with potassium dichromaté solution (Procedure C.).
To use it for COD less than 50 mg/1iter, you must
ﬂg:“te it to 0.025 N. ‘ )

Use a volumetric pipet.

distilled water with very low
COD (See B.4.).

This is the 0.025 N ferrous ammonium sulrate
solution to be used for COD less than 50 mg/liter,
Write the date and your name on the label.

The solution.is unstable and should be stored in a
dark bottle.

When using it for tests, it must be standardized
with-potassium dichromate solution {Procedure -C.).

2
q'

Page No. 4-17
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OPERATING PRCCEDURES

STEP SEQUENCE,

INFORMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES

.- C Standardization of
Ferrous Am.onium
~ Sulfate Solution

N

n.

. Measure 15 ml distilled

vater.

. Pour”the water into a

250 ml Erlenmeyer flask.

. Repeat steps 1 and 2 with

a second flask for a
duplicate test. .

. Prepare an ice bath.

. Plarz one flask into the

ice bath.

. Measure 10.0 ml of the

0.025 N potassium dichro-
mate (K2Cr207) sélution.

. Drain the 10.0 ml into the

250 ml1 flask in the ice
vath.

Swir! the beaker to mig
the contents.

. Lat the flask in the ice

bath.

10. Repeat steps 5 through 9

for the duplicate test
flask.

Measure 20 ml concentrated

%a.

1a.

sulfuric acid (H2$04). t1b

4a.

6a.

. CAUTION:

. Use a graduate. :
1b.

Use high quality distilled water with very low

cob.

The depth of the water should be about one inch.

e
Use a volumetric pipev.

>

You want to cool- the flask.

3

.

Use a graduate or an automatic dispenser checked

for accurate delivery.

skin:

Sulfuric acid causes severe burns to the
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OPERATING PRCCEDURES

STEP SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES

C. Standardization of
Ferrous Ammonium
Sulfate Solution
(continued)

173

12.

13

14.

15.

16.

17.

18.

19.

20.

. Swirl the flask in thé ice

Tilt the 250 ml1 flask and
slowly pour.the acid down
along the inside wall and
into the solution.

bath to mix the contents.

Remove the flask from the
ice bath.

Repeat steps 11 through
14 for the duplicate test
tlask.

Put a buret clamp onto a
titraticn stand.

Rinse and drain the ifside T7a.

of a clean 50 ml buret
with about 15 ml of the
ferrous ammonium sulfate
[Fe(NH4)2(SO4)2~6H20]
solution which is about °
0.025 N.

Put the buret into the
clamp on the stand.

Close the stopcock of the
buret.

Add about 15 ml of FAS
solution to the buret.

12a.

13a.

14a.

P7s.

20a.

The solution and the flask will get warm.

.

You want to cool the flask to room temperature.

The bottom of the flask may be slightly warm to
the touch.

2 =

In this section, the letters FAS will be used when
referring to this ferrous ammonium sulfate
salution,

Put the FAS in a beaker so you can pour it into
the buret.

.

Use a funnel.

150

Page nNo. 4-19
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OPERATING PRCCEDURES

STEP SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES

€. Standardization of
Ferrous Ammonium_
Sulfate Solution -
(continued)

185

21.

22.

23.

24.

25.

§26.

27.

Check the “ip 0F the
buret for air bibbles. "’

You may have to add more

FAS solution to the buret.

Record the level of the
sotution in ;he buret.-

o

Check that the 250 ml
flask and contents are at
room temperature before
proceeding.

Add one drop of ferroin
indicator to the mixture
in ¥ flask.

€. 'y swirl the flask to
mix the contents.

Add about 8 ml of ferrous
ammonium sulfate solution
from the buret fairly
rapidly while constantly
swirling the mixture in
the flask.

a.

22a.
23a.

23b.
23c.

24a.

. Thé ferroin should be in a dropper bottle.

If there is an air pocket, swiftly turn the
stopcock in a complete circle to expel it. You
may have to repeat this turning of the stopcock..

You will need at 1east 10 ml of FAS for the
titration. ¢

Use one of the columns on the sheet titied

““Standardization of Ferrous Ammonium Sulfate

(FAs) Solution."

This number is "ml FAS at START of titration.” ~
Use the Towest part.of the curve of the liquid
(the meriscus) to take this reading. Some burets
have- a color stripe and you can see a colored
point.
the point rests. .

You may have to put the, flask back into tne
container of cold wafér to get this condition.

If it
isn't, use a medicine dropper to transfer it.

. One drop is used for a 45 ml mixture.

. This ensures thorough wixing.
. Do not swirl any of the contents out of the

flask.

. The mixture is a deep orange color.

. You must constantly swirl the flask so the FAS

solution comes into contact and reacts with the
mixture in it.

Recard the reading using the line where -

4

12

IX.Sheet II

-(p. 52)

IX.C.23.
(p. 52)
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OPERATING PROCEDURES

STEP S}EQUENCE

INFORMAT ION/OPERATING GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES

C. Standardization of
Ferrods Ammonium
Sulfate Solution
(continued)

A

28.

29.

30.

31.

32.

33.

*swirling the flask.

Stcp adding FAS when all
.the mixture_jn~the flask

Now adjust the stopcock so
tne FAS solution in the
buret goes into the flask
more slowly and continue

Now regulate the stopcock
so the FAS solution in the
buret goes into the flask
one irop at a time.

is ‘a reddish-brown color.

Recora the final level of
the solution in the buret.

Repeat steps 22 through 31
for the duplicate test
flask.

For each column of data,
subtract the recorded "ml
FAS at END of titration"
* and record the differznce
on your data sheet.

-

284.

29a.

‘| 3Ga.

3la.

31b.

33a.
33b.

.during this titration.

The mixture in the flask gradually changes color
Beginning with a deep
orange color, the mixture becomes green, then
blue-green. At that stage, yOu are very close to
the end point and the end point color of reddish-
brown will appear at the surface of the mixture
in the flask when drops of FAS reach it. When
you observe this reddish-brcwn color, close the
stopcock. -

S irl the flask after each drop is addéd. At the
end point, one drop is enough to change the color
of all of the solution to a reddish-brown. °

This is the end point of the reaction in the
flask. ~ -

Use the same column as before on the sheet titled
"Standardization of Ferrous Ammonium Sulfate (FAS]
Solution.” -

This number is "ml FAS at END of titration."

Use the same columns on the sheet.

This is the "ml of FAS solution used for the
standardization" reaction.

IX.Sheet II
(p. 52)

1X.C.31.
(p. 52)

IX.Sheet II
(p. 52)
IX.C.33.
(p. 52)
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. OPERATING PRCCEDURES

STEP SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES

C. Standardization of
Ferrous Ammonium
Sulfate Soluticn
(contipued) -

34.

35.

38.

39.

40.

The differences found in

. step 33 above should agree

within +0.05 ml"

Divide 0.250 by one of the

"agreeing" ml differences
found in step 34 above.
Your ansver should have
four decimal places.

. Record this four-decimal

place answer.

. Round_off the answer to

the division so the final
answer has three decimal
places.

Record this three decimal
place answer.

ﬁecorq the date.

Sign the sheet.

[

1 3a.

e

35a

If the differences do not agree within £0.05° ml,
‘ repeat steps 1 through 34 (omitting 3, 10,
to get a third difference which should agree with
one of the differences recorded in step 33 within
the +0.05 ml limit.

/§1nce the final answer is roupded off, you need

not use averaged ml differences for th1s division.

35b. The division comes from using this formula:

36a

38a.

ml potassium) (N potassium, )
dichromate dichromate
ml ferrous ammonium sulfate

(10.0) (0.025)
mi FAS .

Normality FAS = (

or

Neas =

. Use .the same column on the sheet.

Use the same column on the sheet.

38b, This i6 the "Normality of the FAS solution." The

number will be used later to calculate COD.

39a. Use the same column on the sheet.

40a.

a
>

C

Use the same column on the sheet’.

15, 32]

1X.C 36.
(p. 52)

IX.C.38.
(p. 52)

I1X.C.39.
(p. 52)

1X.C.40.
(p. 52)

’
/
/
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EFFLUENT MONITORING PROCEDURE: Determination of Chemical Oxygen Demand . T
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. . . | TranING
_  OPERATING PROCEDURES STEP SEQUENCE ) INFORMATION/OPERATING GOALS/SPECIFICATIONS" . | GUIDE NOTES N
D. Conditioning Flasks, | 1. If flasks, beads or con- )Ia. After coanditioning, do not use this glassware feor .
Boiling -Beads and densers are new, if they any other laboratory procedures. Even traces of
Condensers., viere used for COD tests when organic materia]s'on the glassware will react_ <
the boiling mixture turned " during the test and give higher results. Ty
green, -or if they were used - . ) L]
; . * for other 'tests, use these R . . )
. ‘ ’ . steps’ to condition them for <o .
l:::> : .. _use in COD tests. . —
2. VMeasure 50 ml Gistilled 2a. Use a graduate.
water. ) 2b. Use high quality distilled water with very ‘Tow
. COD. (See B.4.). i
3. Pour the water into the 35. Round bottom flasks can be supported by a heating s
f]gsk to be used in the test. mantle or a cork ring during these steps. -
4. Repeat steps 2 and 3 for . 3 . . . —
each flask to be used in the ‘ . ” i
test. . . -
| 5. Measure 25 m1 0.025 N . 5a. Use a graduate.
/" potassium dichromate(KZCrzof
solution. 1 ’ . )
L €. Pour this irtc one of the
: flasks. 5
. 7. Swirl the ¥lask to mix the
, contents. .
8. Repeat <teps 5, 6, and 7 for . . . P
each flask to be used in the N , ) . - .
test. ) t
K
L : * J " ) . U
) b . / b 18u oY . X
137 | ' -
i . Page No. 4-23
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opﬁmms PROCEDURES
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STEP SEQUENCE

| J

INFORMATION/OPERATING GOALS/SPECIFICATIONS

“TRAINING !

D. Cond1tion1ng
Boiling Bead
Condensers.
(cont1nued)

Flasks,
J and )

1

Méasure 75 ml concentrated
sulfuric acid (H2504).

. Tilt the flask and slowly

pour "the acid down the
inside wall.

:‘Swirl the flask to mix the

erontents

e

12,

13.

14,

16.

17.

18.

Repeat steps 9, 10 and 11
for each flask to be used

. in the test.

Add 5 glass beads to each
fjask containing mixtures.

Carefully swirl each flask
again,

. Check the heat of each

flask.

Use a paper towel to wipe
off any watcr droplets on
the outside of the flask.

Attach one of the flasks ton
a condenser.

Gently twist the fiask while
gently pushing it upward
onto the condenser.

9a. Use a graduate.

9b> CAUTION:
skin.

10a. The solution and flask get very hot.

14a. CAUTION: You must thoroughly mix the contents:of
the flask™to avoid an _explosion-during procedure.

15a. If the flasks are just warm to the touch, go to
the next step. If the flasks are very hot, put
them one by one down into a container of cold

water to get rid of excess heat. ‘

-

17a. The conderser is cescribed in the equipment 1ist,
page 6.

18a. This ensuyes 2 good seal.

s

Su1furic acid causes severe burns to the|

GUIUE NOTES
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OPERATING PROCEDURES
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fNFdRMAT}ON/OPERATING GOALS/SPECIFICATIONS
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TRAINING
GUIDE NOTES

D. Conditioning Flasks,
Boilirg Beads and
Condensers (Continued)

19,

20,

21.
22.

23,

. 25,
26.

27.
28.

K/ STEP SEQUENCE

- condenser.

24, -Note the time when

Center the flask on/in a
heating surface.

Repeat steps 17, 18 and 19
for each flask you are
conditioning.

Do not turn on the water tr
cool the condensers.

Turn on the heat source for
each flask.

When the contents of the
flaske begin to boil,- keep
Tooking to see if vapors
come out’ of the top of the

you see
vapors coming out. ’

Let the boi]ing continue
5 to 10 minutes.

Turn off the heat source for
each flask, '

Allow flasks to cool. :
Squirt distilled water into

the opening at the top of
each of the condensers,

1%,

Options for heaters are described in the equip-
rent list, page6. .

2la. You want the vapors of this cieaning mixture to

move all the way up inside the condenser.

27a. This takes 15 to 15 minutes.
28a.

28b,

Use up to 25 m1 of high quality distilled water
with very low COD.

This rinses any condensates down the inside walls
and into the flask.

@

192

Page No. 4-25
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OPERATING PROCEDURES.

STEP SEQUENCE

I

INFORMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES

Boiling Beads and

4

GET 4R AL PR by
et U

o
L
.

IR

b. Conditioning Flasks,

o Condensers (Continued)

v

29

3l.

32'

33.

35'

36.

30.

Lightly plug the top opening
of each condenser with clean
glass wool .

Using a- twisting notion,_
partially*disconnect one of
the flasks from th& con-
denser.

Squirt distilled water over
the condenser tip, allowing
this rinsing to-go down 1nto
the flask. - :

Remove the flask from under’
the condenser.

Squirt distilled water on
the inside of the neck of -

" the flask, allowing.this

rifsing to go down fnto the
flask. .

. Turn on the cold water in a

sink.

Slowly pour the contents of’
the fiask directly into the
drain. )

Let the cold water run at
least 5 minutes.

"134b. Plumbing must be able to tolerate acid.’

29a This prevents contamination from air- borne

. particles. Tne plug can be left in the condenser
during the test.

.

31a Do not touch the condenser tip with your fingers,

paper towels, etc. Organic contamination of the
tip could result.

‘7"':

.

34a. You will have to dispose of the cleaning mixture.

35a. The glass beads should stay in the flask.
35b. You could pour the contents through a Buchner
funnel to catch the glass beads.

36a. This dilutes the acid in the drain.

~t

et
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INFORMATION/OPERATING_GOALS/SPECIFICATIONg

TRAINING
GUIDE NOTES

D. Conditioning Flasks, ' |37.

Boiling Beads and
Condensers (Continued)

38.

o~

Use tap water to rinse the
flask 3 times. i

Use distilled water to rinse
the flask 3 times.

38a.
38b.

37a. The glass beads should stay in thé flask for

these rinsings or rinse those in the Buchner

funnel.

gée high quality distilled water with very low
D. :

The glass beads ‘should stay in the flask for
. ' ® these rinsings or rinse those in the Buchner
N N . funnel._ * R N
- a 39. Drain the last:of the 39a. The glass beads stay in the flask. If you have
. distilled water from.the ‘used a Buchner funnel, roll the beads back into
h flask. the flask. - -
) 40. Attach thie flask to the  |40a. The flask should stay there untih it is used for
. rinsed condenser. © 4 test. : )
. 4. Repeat steps 30 through 40 . , i,
for each flask~that is e S
‘ y being prepared for use. .
E. Conditioning Glassward 1. If the glassware is new, if l&i Glassware is included in the equipment 1ist on

Other Than Flasks,
Boiling Beads or
Condensers.

‘it has been used to measure

COD samples, or if it has
been used for tests other
than COD, use these steps
to condition it for use.

. After conditioning,
other laboratory procedures.

pages 6, 7 and 8.
and store reagents as
during the COD test,

organic materials on the
during the test and give

do not use this glassware for

Even traces of
glassware will react |
higher results.

. This section applies to glassware used to prepare | -
well as te glassware used °

Page Mo, 427
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PERETING PROCEDURES

" STEP SEQUENCE

°

INFORMATION/OPERATING GOALS/SPECIFICATIONS

® . Page 'No. 4-28
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TRAINING
GUIDE NOTES

E. Conditioning Glass-

ware+0ther Than -

Flasks, Boiling Beads
or Condensers.
(Continued)

~

. Measure 250 m1 distilled

water.

-4

. Pour the water into a clean
.- bottle

2a. Use a graduate.
2b. Use high quality distilled water with very low .
cop. (See B.4.).

Ja. The bottle will be used for storage so have one
with.a screw_cap. You.can use_a_ clean acid._

Pl

. Measure 1256 ml of u.025 N

potassium dichromate
solution.

. Pour thefmeasured potassium

d1chromate(KZCr207) into the
same bottle.

. Put the bottle 1nto an ice

bath.

bottle.

" fa. Use a graduate.

6a. The depth of ice water should be an inch above
the level of acid in the bottle.

. Keeping the bottle in the .

jce water, swirl the con-
tents in the bottle.

. Leave the bottle.in the ice-

bath.

. Measure 375 m1 of concen-

trated sulfuric acid
(HZSO4). .

7a. You want to mix it.

8a. You want it to get cool.

93. Use a graduate.

gb. Use reagent grade acid.

9c. CAUTION: Sulfuric acid causes severe burns to
the skin.
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INFORMATION/OPERATING GOALS/SPECIFICATIONS
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E. Conditioning Glassware
Other Than Flasks,
Boiling Beads or,

. Condensers.
(Continued) -

10.

1.

12.

13.

14,

Tilt the bottle in the ice
bath and slowly pour the
acid down the inside wall.

Keeping the bottle in the
ice bath, swirl the con-
tents in the bottle.

Check that the bottle is
ctol enougn to handle.

-Label the bottle.

-
Use the warm sﬁlution,to .
rinse over the walls of the)

glassware.

. Miscard the used solution.

.

. Repeat steps 14 and 15 two

more times for-each piece
of .glassware, to be con-
ditioned. :

1’

. Rinse eéch piece of glass-

ware with tap water 3 times.

. Rinse each piece of glass-

ware with distilled water
3 times.

Nab.

10a. The solution and bottle get hot.

°

11a. You want to mix it.

°

18

~—

13a. This 1s Conditioning Solution for COD glassware.
Also mark the date and your name.

143. You can store the solution for future use. In
this case, pour an adequate volume into a beaker
and warm the solution on a hot plate. o
CAUTION: The 'sulfuric acid in the solution causes
. severe burns to the skin,

5a..Turn the cold water tap on in a sink.
16b. Slowly pour the acid down the drain.
16c. Let the tap run at least 5 minutes.

17a. CAUTIQN: The first rinse contains a significant
.amount of sulfuric acid. .

{
18a. Use high quality distilled water with Tow COD.

i
|
|

Page No. 4-29
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INFORMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING i
GUIDE NOTES =

E. Conditioning-@}ass
Other Than Flas&§e
Boi]ing
‘Condensgrs

1%.~;Let &)e 'g1assware ‘drain.dry.

20. Store the - -glassware *+ -°
stparately from glassware
gged Jfor tests other thag

D

'o

21 Store un ed'so]ution for
future u:§. '

rd
-

.

F. Oxidation: of the Sample
and Blank

1. Remove two ret]ux flasks
from COD flask-condensér
assemblies.

2. Mark the sample identifi-
cation on the qutside of
one of the f1q§ks.

° Q

3. Mark the w0rd.‘“B1ank" on
- the outside of the second
f1ask :

b
&

4, "Measure 1 grai of meréur?c

su]fate(HgSO4)

B P1ace the- mercuric su]fate
in the Sample- flask.

A, . , . .

13. Equipment is described.on pages 6, 7 and 8.

1b. Each flask should have 5 giass beads in it.

1c. A1l flasks, glass beads and condensers should
have -been- used previously.for. 0D tests. If any
flask, beads_or condenger is new @r has-been used

« for other tegts, each must ‘be conditioned according

to Procedure D in this\EMR.

2a. Use a wax_marking penci]

[

2b. See the Jabe1 on..the sample bott1e for an identifi-

cation code.’ * /- .
-this procedure we w111 call. this the Sqmp]e

3b. In this procedure, we w111 ‘call this the Blank
flask. .
- - o

4a, Use a 1 gram reagent~§poon.' ..

5a. Round bottom f1asks can be supported by a heating

mantle: ora cork ring during these steps s

2c.

] ask. .

13a. You will prepare a blank and\test it in the same VII.F.3a.
_wanner ‘as. the. sample.’ (p. 48)°
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: P : ’ I ] : TRAINING
OPERATING PROCEDURES > STEP SEQUENCE INFORMAT ION/OPERATING GOALS/SPECIFICATIONS GUIDE NOTES. %
[ M PO N 1 E‘
F. Oxidation of the 6. Repeat steps 4 and 5 for ' . B
Sample and Blank the Blank flask. T
- {continued) ) s ¥
. 7. Shake the bottle of sample/ ‘ .
KEJ . o -
" 8. Draw 5.0 ml of sample 8a. " . in volumeteric pipet. % .
; into a pipet. , 8b , brpet bulb. VII.F.8¢.
2 . ) 8c. For samples that turn green-during the test and (p. 49)
* . which cannot be ‘titrated to an acceptable end
. . point; you may need to dilute the sample to a
roe : * final volume of 50.0 ml- at this 5tep. You won't
know you have to do this until you have run _
. : 50.C m? of the sample through the.test up to H.
o - Quantification, Step 12. - To avoid this -
: uacertainty, you can prepare-dilutions now. Seé
- Training Guide. . .
9. Deliver the 50.0 ml into 9a. Recbrd "S, ml Sample Used" on the "Typical x.F.9,
’ o the Sample flask. . Laboratory, Data Sheet" in "“is EMP. = .. (p. 51).
: . 10. To prepare the blank, 10a. Use high quality distilled water with very low
= ‘. ~ draw 50.0 ml of distilled . CoD.
: water into another pipet. §10b. Use a clean volumetric pipet.. ¢
3 N . : 10c. Use a pipet bulq. :
% v : . .. Deliver the 50.0 ml \
ot T e . distilled water into the
. ' Blank flask. , ‘ ,
Do ‘ 12. Draw 5.0 ml concentrated 12a. CAUTION: Su1furié acid causes severe skin bu}ns.
i, , ‘ ~ sulfuric acid (HZSO4) into J12b. Use a clean 10 ml graduated pipet and a pipet V.F.12b.
¥ . - §° a pipet. bulb, or else an automatic dispenser checked for | (p.. 46)
;- ) ’ ' 5.0 ml delivery. _
;F ’ - 13. Deliver ti;e 5.0 ml of acid {13a. Tiit the flask and .deliver the acid down along thé
R . T into the Sample flask. - nside wall. :
g‘, 'ia{)(% * . A N Page No. 4-31
IS ~# .
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OPERATING PROCEDURES

' STEP SEQUENCE -

IN?ORMATION/bPERATING’GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES .

F. Ogidation of the
Te "and Blank
(continued) ,

*Sa

CoTel

N
v

.

. Rinse. off.the outside of
15.

16.
17.
18.
19.

20.

21. 1

?L(H2504-A92504) solution
2.

- bath and swir] ‘to-continu=

the pipet at a sink.

Swirl the contents of the -
flask. ‘-

Repeat steps 12 through 15
to add 5.0 ml1 of acid to
the Blank flask and rinse
the pipet: -

Prepare an 1ce bath.

Place tﬁe Sample flask
into the ice bath.

‘Draw- 25.0 m1 of 0.025. N
potassium dichromate
gKZCr ) solution into a .

pipet.

Swirl the fiask*as "you
.slowly add the 25.0 ml of

0.025 N potassium dichro- ]

mate solution-.

'Let the_flask: 1n‘$he ice
‘bath:

“Measure 70 ml of sulfuric
“acid-silver-sulfate

uilt the flask 1n the 1ce

ously mix-as you: slowly add
, the acid-silver sulfate

 down:the inside f:;”;

14a. Use tap water to. rinse any acid into the sink.
14b. Let the water continue to run for a few minutes.

15a. Most of the mercuric sulfate dissolves.

~

‘

17a. The depth of the water should be about one inch.

£

192 Use a clean volumetric pipet.,
19b. Use a pipet bulb.

21a. You-want to cool the flask.

[ 22a. CAUTION SuFfuric acid causes severe skin burns.

22b.”Use a clean- 100 Ml graduate or use an automatic

dispenser checked for accurate de11veny

‘heat 4t the surface- -of the solution can cause

i' . Spattering upward
f(‘l o

&

1232, If the: acid-sulfate solution is added tooarapidly, :‘:
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A

OPERATING PROCEDURES

N —

STEP SEQUENCE

_ INFORMATION/OPERATING GOALS/SPECIFICATIONS  * \

TRAINING
GUIDE NOTES

(continued)

F. Oxidation of the
Sample and Blank

33.

24.

25.
26.

27.

28.

29,

30.

3]‘.

32.

Swirl the flask in the ice
bath. .

Remove the flask zrom the
jce bath. ) ’
Wipe the water off the
outside of the flask.

Carefully swirl the flask
again,

Repeat steps 18 through 27
to add potassium dichromatd
and sulfuric acid-silver
sulfate solutions to the
Blank flask.

Attach the Sample flask to
a condenser.

Gently twist the flask
while gently pushing it
upward ontd the condenser.

Center the flask on/3n a
heating surface. .
Repeat steps 29 through 31
to .attach-the Blank flask

to a condenser.

S*art the circulation of
cooling water through-the

24a
25a

26a

29%a

30a

two -condensers. .

27a.
- 27b.

3la.

l You want to cool the flask.

\
\

. The tottom part of the flask may still be warmf\

A
. Use a paper towel, ,

CAUTION: You must thoroughly mix the contents of
the flask to aveid an explosion during reflux.
CAUTION: Do not swirl so vigorously that the
contents come out of the flask.

<

¥

. The condenser is described

in the eduipment list,
page 6. e L

N4

N

. Thi;ﬁensures a good seal.

Choiceg for heaters are descfibed in the
equipment list, page 6.

L

o~

208




<EFFLUENT MONITORING PROCEDURE: Determination of Chemicz] Oxygen Demand * . Page No. 4-34
R : - - : . : : TRAINING :
OPERATING PRCCEDURES _ STEP SEQUENCE . I~ INFORMATION/OPERATING GOALS/SPECIFICATIONS - GUIDE NOTES :
F. Oxidation of the 34. Turn on the heat source ‘ ' :
Sample and Blank for each flask. ' N ‘ .
(continued) , ™~ -
- 35. When the contents of the | 35a. Use the "Typical Laboratory Data Sheet )t IX.F35. -
. flasks begin to boil, 35b. Use the columns for the sample(s) and blankf (p. 51) -
, \ ‘recorc the date and time. . .
36. Reguiate the heat sources | 36a. Adjust the heat to maintain a gently rolling boil
if necessary. . . in each flasﬁ. _
37. Reflux the contents of the§ 37a. The nixtures in the flasks are usually a dark
+ flasks for two hours. crange color during this period. If some turn
‘- to a green color, the potassium dichromate may
- . be completely reacted. Continue the test for
such flasks, though, because there may be enough T :
- ‘ potassium dichromate left to titrate later on in o
g . Proceduice H. Quantitation. T
37b. If the samples are known to require less time for| VI1.F37b.
. : 3 complete oxidation, less reflux tiine is \ (p.50) .
. acceptable. |
G. Rinsing and,Removing .| 1. Turn off the heat under la. The eontents of the flasks shou}d have gently _ E
Flasks from the flask-condenser . boiled for 2 hours. < :
Condensers (0ontinued) assemblies. . . v P i E T :
2. Allow the flasks to cool. -] 2a. Tais takes 10 to 15 minutes.- . | T
, \ g ~ 2b. Placing an evaporating dish upside down between <
, ) “ the flaskand the heating surface makes for N :
PO ) fastur cooling. =
3. Squirt distilled water in- | 3a. Use high quality disti11ed‘water with very low - " h f
to the opening at.the top . ¢op. v :
of the condenser which is 3b. You want to rinse any condensates down® the inside] - - 3
23()5)' attached to- the flask #alls and inte the flask. ’
. Y containing the sampie. 3c. :Uze up to 25 ml of water.
. " < - N ’\
A - ~ ' .




e RaTES Ay s T
LT ST R e
'.

-

BN > e Y e A

EFFLUENT MONITORING PRGCENUQ;: Determination of Chemical Oxygen Demand

OPERATING PRCCEDURES

STEP SEQUENCE

jm?ﬁzmnoh/opskmme GOALS/SPECIFICATIONS

TRAINING®
GUIDE NOTES

G. Rinsing and Removing
Flasks from

Condensers (continued) }

. Using a twisting motion,

partially disconnect the
flask from the condenser.

. Squirt .distilled water

over the condenser tip,
allowing this rinsing to
go down into the flask.

. Remove the flask from

under the condenser.

. Squirt distilied water on

the inside of tke neck of
the flask, allowing this
rinsing to go down into
the flask.

13

. Squint‘distiiled water

down along the inside of
the walls of the flask.

.~ Add enough distilled i
‘water to the flask con- -

taining the sample to
bring the final volume
to about 300 ml. )

°

8a

4a.
4b.

. 7a.

9.

Point"the lower tip of the condenser down into
the flask.

Be very careful tp avoid adding organic contimina:

tion to the joint and into the inside of the neck
of the flask. Do not touch these parts with your
fingers, paper towels, etc.

You want to rinse any condensates down }nto the
flask. .

RN

° . 3
.

"

. If a 300 ml/round bottom flask has.been
- used, transfer the mixture to a 500 ml Erlenmeyer

flask. Squirt distilled water down the inside
walls of the original flask and pcur the rinsing
into the Erlenmeyer flask. Repeat this rinsing
of the original flask three times.

9a.7If volumes. are marked on the flask, add distilled

witer to the 300-ml mark. ,

If volumes are not marked on the flask, estimate
the amount of water needed to bring the volume
to 300 ml, measure it in a graduate and add it
to the flask. (The original mixture totaled

150 ml and rinsings of the condenser, joint and
flask would range, from 40 to 70 ml.)

-~
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\ OP&RATING P*OCEDURES

§Té¥ SEQUENCE -

INFORMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING -

GUIDE NOTES

2. Put the'buret into the

% Rﬁnsing an Removing 10. Put tﬁis flask near the ¥
- ?sks fro titration stand.
: \ ~ densers | (continued)| ] -
o { , 11, Squirt distilled water in-] 11a. Use high quality distilled water with very low
S, \ . to the dpening at the top €oD.
i ' Rhe c denser which is § 11b. You want to rinse any condensates down the
& S ! attached o\ the flask " inside walls and into the-flask.
: B conthining| the distilled | 11c. Use up to 25 ml of water,
- i wateg blank.: : - : ’ .
H by . {
£ | : 12. Repeat ste 5\4 through 10 -
; o t above| to r se inner walls
IR} \ of this condenser and
o flask iand td bring the ‘

. A final volume to about
:- \\.\ | 300 ml\ . \ ’
i L
IR i R ]
: H. Qhant1?ication' \ 1. Rinse and drajn: “the inside] la. Ferrous ammonium sulfate solution is unstable and

Tjtration of Sample of a clean SQ ml buret must be standardized on the day you use it'so the
5 and Blank \ 5 with about IS‘ml of normality is known. The procedure to do this is

1 \ & ferrous ammoninm sulfate described in °C. Standardization of Ferrous °
: i Q \ RIS [Fe(NH4)2(SO4) GH 0] Ammonium Sulfate Solutiun."”
: I T \ solution of known
H \ normality. !

clamp on the titration
stand. ,

3. Close"the stopcock of the
 buret.

4. Add about 15 ml of the
ferrous ammonium sulfate
solution. ~

4a.
4‘b'

Use a funnel.
In this section, the letters FAS will be used

when referrinig to the ferrous ammonium sulfate
solution of known normality. ‘

/,.‘ . .
+

.

B Es o JEp




EFFLUENT MONITORING PROCEDURE: Determination of Chemical Oxygen Demand

OPERATING PRCCEDURES

STEP: SEQUENCE

" TRAINING

GUIDE NOTES

Titration of Sample
. and Blank (continued)

H. Quantification: 5.

10,

n.

12.

Check the tip of the buret
for air bubbles.

. Add more FAS solution to

the buret.

. Record the level of the

solution in the buret.

-

Check that the flask con- ©
taining the sample is at
room temperature before
proceeding,.

. Gently swirl the contents

of the flask containing
the sample.:

Add 40 drops of ferroin
indicator solution to the
mixture in the flask.

Again, gently swirl the
contents of the flask.

Add FAS ‘soTution from the
buret ‘fairly rapidly,

while constantly swirling
the mixture in the flask.

-

1w

5a.

6a.

Ta.
7b.

9a.
9b,
10a.
10b;

1a.
11b.

12a.

12b

INFORMAY TON/OPERATING GOALS/SPECIFICATIONS

If there is an air pocket, swiftly turn the stop-
cock in a complete circie to expel it. You may
have to repeat this turning of the stopcock.’

You will need up to 25 ml of FAS for ~ach sample
and biank. P

On the "Iypical Laboratory Data Sheet" in the .
column with the sample identification information
This is the "ml FAS at START of titration".

. You may have to put the flask into.a-pan of cool
_water to get this condition.

: 9

This ensures thorough mixing. ’

Do not swirl any of the ‘contents out of the flask.

¢

The ferroin should be in a dropper bottle. If it
isn't, use a medicine dropper to transfer it.
Ten drops are used fora 300 ml mixture.

This enéures thorough miijng.
The mixture is-a deep orange coler. v
You must constant]yuswirl the receiving flask so

,that the FAS colution comes into contact and
reacts with all the mixture in, it.

The mixture in the flask will gradually change
color becoming ‘dreen,: then bluk-green.” When the
addition of FAS solution makes a reddish-brown
calor at the surface of the sample 'solution,
close the stopcock.

(continued)

7

}X.Shest I.
p. 51
IX.H.7

(p. 51)

216

. Page No. 4-37
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INFORMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES

H Quantification"
. Titration—of -Sample

) and Blank (c0ut1nued)

13. Now adjust the stopcock so
the KAS sglution in the
buret goes into the flask
one drop at a’ .time.

‘ 14 Stop adding FAS solution
L when agl the mixture in
R E the flask is a reddish
"* brown- coior ‘ ‘
15 “Record | the final lével:of
- the FAS .solution in the
bur°t.

' _of FAS at beginning of
"titration "from" ml.of FAS
at end of "titration" and
record the difference on -
your data Sheet,

' 17 To titrate the’ blank,
first check- the level of

j‘;‘ . " the:FAS solution in-the

buret.

: ’6 Subtraet the recorded "ml "

a

12c. If a sample had turned .a green color"during the
- 2-hour-boiling. period; there may ‘be no potassium

dichromate solution left in the flask. .If you

~. add up to 22 ml of FAS solution to such a
mixture and cannot observe thé color changes
described above in 12b., stop the titration.
You. should do the test over, using a smaller
volume of sample: (See Training Guide).

Also,
the flask, ‘hoiling beads’ and condenser used for

that sample will have to be conditioned -before

re-usé. ‘(See Procedure D. i
<

lén. Swirl the flask after each drop is added.

of all the solution to a reddish brown.

&4a. This is the end point of the reaction in thé

“flask.

g ]

15a. On the data sheet, this is "ml FAS at END of
titration",

' 15% Use the colum for this sample. -

16a On the data sheet, this is "B, ml.
titrate the Sampie". °
16b. Use the column for this sample.

VYA A
o
=

17a.- You will need up to 25 ml of FAS solution to
: Add more FAS 1f necessary.

‘titrate ‘the blank.

At the
end point, one drop is enough to change the color

“

FAS used to

VII.H.12c.
(p. 49)




- EFFLUENT MONITORING PROCEDURE: Determination of Chemical Oxygen Demand . -
' o - . : TRAINING
i OPERATING PROCEDYRES STEP SEQUENCE - INFORMATION/OPERATING GOALS/SPECIFICATIONS GUIDE NOTES
§ . H. Quantification: 18. Record the level of the: 18a 0On line one of a column on the data sheet, Write | IX.Sheet I ~
: Titration of, Sample FAS solution in the buret. "Blank" as the identification. (p. Slh
: - .- and Blank (cont1nued) : 18b. In that column, record the level of FAS as "ml - IX.H,18.
: . (FAS at START of titration". » 4 (p.51)
B . ’ 1?. Check that the flask 19a, You may have to put the flask into a pan of cool
i . . containing the blank is at water to get this condition. ’
B g - - - room_temperature_before T T ey
c . proceeding. )
: 20. Gently sw1r1 the conténts | 20a. This ensures thorough mixing.
o . . of the flask containing 20b. Db not swirl any of the contents out of the flask
* the distilled water
Jblank. N
21. Repeat steps 10 through 14 '
above to-add the FAS solu-
‘tion from the buret untjl
all the mixture in the T ' «
flask is reddish brown.
2Z. Record the final level of ] 22a. On the data sheet, this is "ml FAS at END.of IX.H.22.
the FAS solution in the - ‘titration." (p. 51)
: . buret. 22b. Use the column for-the blank.
f . 23. Subtract the recorded "ml | 23a. Oﬁ the data sheet, this is "A,-ml FAS used to IX.H.23.
J of FAS at beginning of titrate the Blank". (p. 51)
titration" from "ml of FAS| 23b. Use the column for the blank. :
’ at end of titration" and
/. record the difference on
your data sheet.

Page No. 4-39




OPERATING PROCEDURES

" STEP SEQUENCE

B EFFLUENIJMDNLTORING PRocsnuaﬁ-Eetermination of Chemical Oxygen Demand : ‘ .

e 2RI - a N

 INFORMATION/OPERATING GOALS/SPECIFICATIONS

' TRAINING
GUIDE NOTES

. %g.‘clean W

1

-.‘4“

1. Carefully -pour the -
contents of .both the
Sample-and- the Blank . .
flasks through a cleaned
Buchner funnel and into a

- storage contginer
(\

-2 Use tap water to rinse
each fiask"3‘tTﬁE§“““—*——

s

3. Use distilled water to
rinse each flask 3 times.

4. Wipe any wax markings .off
the outside of the flasks.

5. Use tap water to rinse.
the beads 3 times.

6. ‘pse distil]ed ‘water to
«‘rinse the beads 3 times.

7. Transfer5 glass beads to.
Lach rinsed reflux flask. |

8 Attach each flask to 2
: { condenser used and rinsed
‘during the test.

1a. The- g]assvbeads should:stay in the.funnel.

1b. The-storage container should be glass or thick

piastic with a screw cap.
Tc. These mixtures have -up to 25% concentrated

£

sulfuric acid so hand}e -andstora them with

caution..

1d., These mixtures also contain, mercury -complexes

. which need special tn‘atment for disposa]

v

‘Za——ff-the—f%ask—contained_a_nﬂx&ure which. turned

VI.1.1d.
(p. 47). -

"flask, beads and the condenser w ave
conditioned before re-use for a COD test
(See Procedure D.)

38 Use high.quality distilled water with very
CoD (See B.4.)

o

¢ \ w ™

§a. The beads: aré held in the Buchnet. funnel
6a. The beads .are still inthe funnel.

7a. Do not containinate the béads at this step.

——green-during_the 2 hour }:0iling period, the
G”UE‘_”

Tow

Use

a spatula to roll the beads from the edge of the -

funnel to the. flask or use forceps to make
transfer .

again..

the

.. 8a, The flasks should stay there until they are used
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OPERATING' PROCEDURES

rr

STEP SEQUENCE

INFORMAT I0N/OPERATING GOALS/SPECIFICATIONS

- TRAINING

GUIDE NOTES

I. Clean Up (continu

R

-

ed)

.

9,

12.

- down with the stopcack

13.

14,

. Use tap water to rinse

Drain any ferrous ammonium
sulfate solution out of
the buret. -

the inside of the buret

3 timgs.

Use high quality distilled
water to rinse the buret
3 times. T

Put the buret back in the
titration stand but upside

open.

Other glassware (pipets,

e used during the test
ould be rinsed with tap

water.

As soon as possible, this
ether glassware should be
cleaned using Procedure E.

9q;‘?hjs can be put directly down the drain of-a sink|

7
-

Y2a. The buret can drain completely.
12b. This buret should be used only for the COD test.

Even traces of organic materials from other

solutions ma
titrations.

y result in errors in future COD

3

Page.No. 4-4)
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OPERATING PROCEDURES

t

__STEP SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATIONS

TJRAINING
GUIDE NOTES .

J.

Calculations

calculate COD, mg/liter:

titrate the Samplie" on line
10 from "A, M1 FAS used to

titrate thé Blank" on line

9,

3. Write the difference on
line 11 of the data sheet.

4. Record "N, normality of -
FAS" on 1ine 12 of the
data sheet. ’

1. Use the following steps to -

2. Subtract "B, ml FAS used to'

- 1a.

1b.

| 1c.

The calculation formula is:
Chemical Oxygen Demand, mg liter
(A-B) N x 8000 »
S

H

* Where: v

A= ml FAS to t1trate the Blank
B= ml FAS to titrate the Sample
N= normality of FAS

S= ml Sample Used .

8000 converts to COD, mg/liter

1

Nl

The "Typical Laboratory Data Sheet" has the ste

ard an example for doing this calculation.

]
Numbers used in the examples below are from the
-example in the last columns on the "Typical
Laboratory Data Sheet".

.. Example on“dqta sheet: -

}ine 9 : 23.55- .
1ine 10: 15.00 - ‘ - e
Difference= 8.55 - - -
3a. This has been done for the example on the data
+ Sheet.
4a.. This number is calculated as shown by the

example on the sheet titled-: "Standardization of -
* Ferrous Ammgnium Sulfate (FAS) Solution.”

. .The exampie number, 0.024, from C.38 on that

« sheet has .been recorded on line 12 of ‘the data -

sheet

©

\

ps

“IX.Sheet I

(p. 51)

" IX.Sheet I

(p. 51)

s

IX.d.3.
(p. 51)
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OPERATING 'PROCEDURES

3

STEP, SEQUENCE

J.‘ Calculations
{continued)

5. Multiply the difference on
line 11 by "N, normality of
FAS" on line 12.

6. Record the product on line
13.

o

7. Divide 8000 by "S, ml Sample
Used" which is recorded on
line 6.

8.

Record the answer on line 14

13 by line 14.

9. Multiply line

4

10. Recérd the product on line
15: -

11. Round off the number on line

+15 to the nearast whole
numbér of mg/1iter

PR Y i

»

12. Record this number on line
16.

13. ?;gn the data sheet on line

T ) TRAINING .~
INFORMATION/OPERATING GOALS/SPECIFICATIONS GUIDE NOTES
5a. Example on data sheet:
8.55 x 0.024 = 0.2052
6a. This has been done for the example on the data IX.d.6.
sheet. . . (p. 51)
7a.. Example on data sheet:
. - 8000 . R
"1 50.0 - 160 .
8a. This has been done for the example on the data IX.J.8,
_ sheet. ' ‘ (p. 51)
9a. Example on data sheet’ -
0.2052 x 160 = 32.8320 _
10a. This has been done for the example on the data IX.d.10.
sheet. - (p. 51)
11a. 32.8320 becomes 33. , '
11b. If your answer for a sample.is greater than 1.J.11b."
50 mg/liter, you should start using the 0.250 N (p. 44)
solutfons of potassium dichromate.and -ferrous :
ammonium sulfate for samples from that same source.
See the Training Guide. . .
.[12a. This has been done for the example on the data IX.d.12
sheet. . \ (p. 51)
13a. This has been done for the exampla on the data IX.4.13.
sheet. - (p. 51)...
] &
- . - 7:1 ”~
L Pagé Mo, 4-43 © @28
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EFFLUENT MONITORING PROCEDURE: Determination of Chemical Oxygen Demand 2
‘ , TRAINING GUIDE ’ )
r ( ‘A;:
- SECTION ', TOPIC
. I Introduction, o
' T 11 , Educational Concepts-Mathematics
I _ Educational Concepts-Science
v ,Educational Concepts-Communications
, Vi Field & Laboratory Equipment .
- . L3
Vi*  ° Field"& Lab ratory .Reagents
. VII* i . Field & Laboratory Analysis - '
7 VIIT . safety e, .
A ' IX*  ° Records & Reports -
= . "/:’ 4 N ,}’ )
.*Training, ‘guide materials. are -presented here under the heading marked*.
- These standardized headings are used throughout this series of procedures.
E b\ h -
N ’-“__ﬁ-.—h-‘%‘
- “Page-No. 4-44 :
Er,rag\No " "\ ' e
N oo 229 }
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Introduction . ' o "Section 1

3 g N
<  *TRAINING GUIDE NOTE . REFERENCES/RESOURCES N
The Chemical Oxygen Demand (COD) Test provides an
estimate of the proportion of sample matter suscept-
ible to oxidation by rigorous oxidation -conditions.
Some inorganic compounds may be oxidized but most of
the reaction involves organic-compounds. Thus the
COD Test_provides a commonly used estimate of. organic
matérials in water samnles. .
The procedure described in'this EMP is for the range i
of 5 to 50 mg/1iter COD one expects in treatment :
plant effluents. -If you e this EMP nrocediure’ and :
get results greater than 50 mg/liter COD, you should ' -
do the test in the same mannér as described in the R CL
‘| EMP but use more concentrated solutions (0.250 N
instead ¢’ 0.025 N) of potassium,dichromate and of
ferrous ammonium sulfate. For “B. Reagent -Prepira- .
tion", you would not make number 6 (0.025 N potassium .
dichromate solution) nor number 9 (0.025 N ferrous ‘ .
ammonium sulfate solution). Any place in the . vl
procedure that refers to 0.025 N concentrations of L 5
either of these solutions should be read as 0.2502N. ‘
A1l ‘other instructions and information are to be
followed as written. -
The Test described in this instructiop can be found | Metliods for themical
in the 1974 EPA Methods Manual o:x Pagée 21, entitled Analysis of Water and .
Chemical Oxygen Demand (Low Level). Other references | Wastes, 1974, EPA, MDQARL )
which have acceptable procednres for this tast for Cincinnati, Ohio 45268 . -
NPDES purposes are: 14th ed. Standard Methods on p.r2l. ’ T
page 550 and 1975 ASTM Part 31 on page 472. -
) Standard Methods for the
) } Examination of Water and
Wastewater, 14th ed., 1976, .
APHA, New York, N.Y. p. 550
, o . . ’
Annial Book of Standards, - <« -
. Philddelphia,*PA; p. 472
. %
§ e, D ) ?
3 :%
- N \
< - ’;“D
e

YPage No. 4-45
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Field and Laboratory Equipnent ) o —SectionV

<

TRAINING GUIDE NOTE . REFERENCES/RESOURCES

AUTOMATIC DISPENSERu . '
B2.1d. - . ]Since su]furic ‘acid causes severe burns to the skin,
B3.5b. . Jyou-mi " chdose -to use‘a.glass, automatic dispenser
'c 11a. }pipet " to store and measure the twu reagents

1involv ag this acid. -Use the- manufacturer s instruc-
ions to fill and prime the dispenser and to make the
initial setting of “the de1ivery volume. Sulfuric’
acid’ is heavier -than water 'so this delivery volume
must be checked. Do this by delivering the acid into
Ja clean, dry groduate. Allow the acid.to “"settle"
Jin_the graduate, then read the volume. If that
volume is-pore or less -than-it should .be (see beuow),
‘adjust the- delivery settingon the dispenser accords
.|-ingly.. Theén check the new'setting for accurate - \
fdelivery,” us1ng another clean, dry graduate. Con-
tinue this procedure until yoi are satisfned that

fie de1ivery ‘volume is., accurate.” .

v

[ . A
il R R L R R R T

e final vo1umes required for the concentrated .
1 sulfuric acid reagent are-5-ml- and 20 ml so adjust
a'\dispenser to deliver 5 ml. Then dispense the 5 m]
‘foyr times for the 20'ml requ1remene .

R L

I

’A

The\ final vo1ume requ1red for thn sulfuric acid -
,silner sulfate reagent is.70 ml. In this gase,
Tadjust a dispenser ‘to deliver 10 ml.. Then dispense
the 10 ml <even times for the 70 ml" requ1rement

v ¢
ML A

S harivder § r e 135"

Sod] o
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Section VI

-

TRAINING GUIDE NOTE  * - ,

REFERENCES/RESOURCES - >

]

-

DISPOSAL - OF MERCURY-CONTI?INING NASTES_:'
Thess wastes can be treated to convert the soluble

mercury complexes to some insoluble .formation.

Some refiners of mercury are wiJling to accept

shir «ants of such precipitates to xecycle the metal.

Ask your City, County,.or State Pollution Control

-Agenicy for spacific istructions on how you are to

dispose of COD test wastes. -

: ﬁ%a‘,g» and Hecker:

~. [Solutjon;" Journal of

«

|bean, williams, wise:

"Disposal of Mercury
Wastes from Water -
Laboratories," Environmental
Science and Technology
Vol. 5, No. 10, 1971.

p. 1044 . -

‘Recovery of .Mercury in

Environmentdl Quality.
Vol. 1, No.*2, 1972, ,.192.°
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Field and Laboratory Anglys{s . . Section VII

TRAiNING GUIDE MNOTE ) ’ REFERENCES/RESQURCES

e

BLANKS: . .
You run a blank by using-distilled water instead of
sample water and testing. that distilled water in the
same way you test samples. By doing this, you are
checking the COD of the disti'led water and of the
reagents used in the test. You use the titration
results for the dlank in the calculation formula to
correct your COD values for samples.

-"‘

B L e I
LN -l A
- o . .

Some contamination is expected to show up and affect
the titration results. However, if the blank
requires less than 90% of the ml of ferrous
ammonium sulfaté solution that would be required to
titrate a situation of "no contamination,” it is

a signal to you that the distilled water or reagents
are contributin~ contamination and should »e
checked. -

EXAMPLE - If 25.0 m1 of 0.025 N potassium dichromate
solution are used'to try to oxidize a blank con-

. taining ne oxidizable contamination, it would take
25.0'm] of 0.025 N ferrous ammonium sulfate solution
to react with the remaining potassium dichromate )
during the Quantitaticn Titration Procedure. 90% of .
25.0 ml of FAS would be 22.5 ml. If you use less
than 22.5 m] of FAS for two or more blanks, a check
of the distilled water and of the reagents is

5

advisable, .

~

See "B. Reagent Preparation, Procedure 4. Distilled
Water" for. informatfon-about checking the quality
of distilled water :nd about storing it.

To check reagents, consult your laboratory records
to see which reagent was made most_recently. Using
the "E. Conditioning..." Procedure; clean the glass-
ware required and them.-prepare a fresh supply of °
that reagent. Use the: fresh reagent and run a blank.
-If the blank results are still too high, you should
purchase a new supply of the chemical to make your
reagent solution. If you always purchase reagent
grade chemicals and take care not to contaminate

| them-with dirty spatulas, etc., you should not have
problems with "them;

3
A
\
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Section. VII~

- TRAINING GUIDE NOTE

REFERENCES/RESOURCES

SMALLER VOLUMES OF SAMPLE FOR THE TESI:

If you cannot titrate a 50.0 ml sample to an accept-
able end point during "H. Quantitation step 12," .
you will have to re-run the- test.beginning with

“F. Oxidation of the Sample and Blank". At F. Step
8, you will have to use less sample and then add
distilled water to make the 50.0 ml volume. The"

‘workable proportions can only be determined by trial

and error. You might prepare two mixtures at this
step such as:
Add 10.0.m1 sample, then 40 ml distilled. water to
the flask
Add 25.0 .m} sample, then 25 ml distilled water to
the flask.™ . .

(1) Use a_pipet to measure the sample,

(2) .yse a graduate to measure the.water,

(3) - Use high quality distilled water with low COD.
(4)—If"you get results for both dilutions, use
() the results for the 25.0 ml sample..

5

source, at step F8 use the dilition proportion

you found workable.

Do not cnange the volumes of any other solution

in the test. The volumes as given in the EMP

are critical conditions.of the test.

If you cannot titrate as low as 10.0 ml of

sample-(with 40 ml water added to the test

- mixture) du-ing "H. Quantitation, step 12",

. You will have to do the test tsing the 10.0 m
sample and more concentrated p.tassium
dichromate and ferrous ammoni.am sulfate
solutions (the .0.250 N solutions are used).

See section [ in the Training Guide for a
discussion of this.

(6).

(7)

For future tests of_samples from the same j

RN




~

v

~

" EFFLUENT MONITORING PROCEDURE: Determination of Chemical Gxygen .Demand

. 3
%

' - — ———

. Field

and Laboratory Analysis

--“Section VII

TRAINING GUIDE NOTE

REFERENCES/RESOURCES

F.37b.

. see if you'might use a shorter oxidation (boiling)

TWO HOUR OXIDATION (BOILING) PERIOD:

Some samples contain materials that can be ‘oxidized
in the COD test conditions within a very short time
period. If your samples always have the same
materials in them, you may want to check "them and-

Prepare two test .mixtures from the same
sample. Boil onc for two hours, boil the other for
say 30 minutes. Complete the test as usual and
calculate-COD results for each. . Do 6 other such
duplicate tests on 6 other samples. These should

be done over a.period of time on samples collected
from the same source over a period of time. Compare
the résults-from the seven tested by using, the

usual 2 hours with the results from the seven tested
by using a shorter oxidation (boiling) period. If °
the results are the same or if they agree within +
4 mg/liter COD,.:you may use the shorter oxidation
(boiling) time for future samples from the same. -
source. Abput once every 10 times you perform the
test on such samples you should check that they
continue to be the same composition. Do this by
preparing ‘a duplicate test mixture, using & two hour
boiling period for the second mixture, and comparing
the results for agreement as above.

period,

-~

Methods for Chemical
Analysis of Water and
Wastes, 1974 EPA, MDQARL
Cincinnati, OH 45268, p. 23.

Handbook for Analytical
Quality Control=in Water
and Wastewater Laboratories.
1971, EPA, MDQARL,.
Cingi?nati, Ohio 45268

po *le

s
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‘\ﬁr; . Typical Laboratory Data Sheet for Chemical Oxygen Demand, mg/litgr IX.?HEET I
Name of Plapt o . L ‘ o .
A.5 ;Identification ' - . .7 . - / Blank EFF #1 ¥
A5 Type (grab, composite) < * . Composite 2
A.5 | Date and Time Collected ) KPR - . e 13 :
_A.5 | sample Collector E ‘ ' i ] _ G Tom Sampler | 4 :
£.35 | Date and Tine Boiling Began : . N EATC R
" F.9 | RECORD: S, ml Sample Used " ~ 50.0 - 6
N33 | ™ FAS * at END of titration . ;-  |ssss |20000 |7} -
7o | miEAs * at START of titration | ' 15.00 | 5.00 8
H.23 | A, mi FAS* used :o titrate the Blank - , 23.55 | 23.55 g
H.16 | B, ml FAS * used to titrate the Sample 4 | 15.00 10
3.3.,,| SUBTRACT B (line 10)-from A (line (9) : ' 8.55 . |mn
3.4 | RECORD: N, normality of FAS * 0.024 |12
_(Calculated on Standardization Sheet,C.29)' ' -
J.6 | MULTIPLY ml Difference of FAS * (1ine 11) | 0.20s2 {13
by Normality of FAS (line 12) ‘ ‘
J.8 ?gZéDEiﬁgog)by S, ml Sample Used | . 160", ‘14 .
J.10 { MULTIPLY Tine ‘T3 by 1ine 14 h - 32.8320 15 4
- 012 | ROUND OFF line 15 to the nearest \ 33 6
R - whole number of mg/]iter
%l J.137] Signature , Jim Analyst § 17

* FAS means Ferrous Ammonium Sul ite Solution CALCULATION FORMILA: COD, mg/liter = (A-B)N x 8000 -
T S

- . Page No. 4-5]
236 ' , |
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~ ‘ \ STANDARDIZATION OF FERROUS AMMONIUM SULFATE (FAS) SOLUTION IX SHEET II
Flask 1 Duplicate
) .v , - ..4’ -
C.31 | ml FAS at END of titration 28.60 R r
C.23 | ml FAS at START of titration _ ' - 14.00 24.60 2
: !
T C.33 ml FAS used for Standardization : - : - ; 10.55 3
.+ | (SUBTRACT p1 FAS at START on line 2 - ; : 10.60 S5
. from ml FAS at END on 14ne'.1) . . oo -
C.36 | DIVIDE 0.250* by the ml difference : 0.003  : 4
. on line 3 to a 4 decimal place answer. . - i
C.38 | Normality of the FAS solution ' . ORI
(ROUND. OFF Tine 4 to 3 decimal places) 4 . i ¢
R - ) — < ,
C.39 | .Date : : ' : S L anys 6
. . .
C.40: | signature | Jim Analyst 7 "
. 1 ) ~ 5 - .
} o From the formula: ' " Cr
A (10.0 ml potassium) (0.025 N potassium) - ' 233
238 Normality FAS = . dichromate , dichromate “




A PROTOTYPE FOR DEVELOPMENT OF
ROUTINE OPERATIONAL .PROCEDURES _

. ‘ for the : -
) . . " 'DETERMINATION OF-TOTAL KJELDAHL NITROGEN
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Determjna‘f'ion of .Total Kjeldahl Nitrogen

~ . -

: ‘ N Tl)is Operational Procedure was developed by X . ,_

.. NAME Hilllam T. Engel ' . . .
N - < .
" . " RDDRESS  Charles County. Conlnun‘lty College® = ..
. Pa 0., Box 910 S .
c ) ‘LaPlata, Hérylmd 20546

' POSITION Assistant Professor of Chemistry o
EDUCATION & TECHNICAL BACKGROUND

4

BS - ‘Saint Francis College, Loretto, Perlnsylvania

s’

MS -~ Xavier University, Lincinnati, Ohio
‘6 years Instructor:

.y >

Instructor, - Associate Professor (Chemistry) -




EFFLUERT MONITORING PROCEDURE: Defermination of Total 'Kjeldahl Nitrogen

1. Objective: : , -
To determine the Total Kjeldahl Nitrogen content of an efquent
2. Descriptjon of Analysis: - N

The procedure converts nitrogen components of bioIogicaI origin such as amino
acids, proteins, and peptides to ammonia. Two-alternitives are listed for the
determination of ammonia after distillation: the titrimetric method which is’
applied to concentrations above 1 mg N/1liter and the olorimetric mefﬁoa ¢
which 1s applicable to concentrations below 1 mg N/liter. -~

.3. Applicability of thisiProcedure:
L a. Range. of Concentration: i .

Colorimetric Method - 0.03 to 1.0 mg NH3-N/11ter )

Titrimetric Method - 1.0 to 25 mg NH3-N/11ter : o
“(The range of these methods may be extended for samples by dilution.)

. - NOTE: A range from 0.05 to 1400 mg NHg-Nlliter is available by using

an ammondia selective on electr de. " A separate EMP on this )
method is available.

a

b. Pretreatment;of Sampies: : .
14
The Federal Register Guidelines do not specjfy any pretreatment.
c. Treatment of Interferences in Samples: e - )

The Source of Procedure* does .not note any 1nterferences to this
. determinztion.

*Source of Procedure: Methods for Chemical Analysis of Water and Wastes, 1974,
Environmental Protection Agency, Methods Development and QuaIity Assurance Research
Laboratory, Cincinnati, Ohjo page 175, )

Fal
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FLOW CHART

DIGEST
: |- -
v Jostu] . . |
FREATER.- , e L;sss }»]mn : : GREATER
. . mg -1

AMMONTA
()

~.f-

”

NESSLERIZATION ' TITRIMETRIC: , Nsssuaaxzmou o
Mrm "I METHOD ~ | . . .anmoo ]

. TDTAL KJELDAHL : . o © CRMMONIA: =
*NITROGEN  (TKN) . » ) - |._NITROGEN. . :

“It should be mentioned that the Ammonia detennination Tisted. on: the right side -
of ‘the flow chart follows the same . procedure‘as the left side from.D -down
~ to-the completion. - : < IR

The Organfc Nitrogen-may be calculated as follows.
Organic Nitrogen =/Tota1 Kjeldahl Nitrogen - Ammonia Nitrogen.

. v
L

‘.‘,’.3.9& ,N(;:-




EFFLUENT MONITORING PROCEDURE. Detemtna‘t?on of Total: Kjeldahl Nitrogen

. “
s <

. Equipmet and Supply Requirements _ L .«
A Capital Equipment: - Macro or Micro Determinations

1. Digestion Apparatus and Disti Hation Apparatus.

.. * The-pieces of.equipment required to assemble. a system for digestion .
- . and -distillation will differ actording \fo whether 2 500 ml sample

. (macro detérmination) or a 50 ml sample‘(micro determination). is

analyzed. See the diagrams at. the end of. these 11st1ngs to identify .

.. the ‘jtems required- for your choide of - determinati
2. ‘Balance, analytical, capable of weighing-to 0. lwmg at & 200 g Toad
3. Balance, triple beam, capable -of weighing to: 0.1 g-at a 500 g load
4, Spectrophotometer for-use at- 400-425 nm with a tht path of 1 cmor

.. " longer-
=v., - /5. Water Still and an aniontcation exchang: system to produce amonia-
free water . ¢
. \ B. Reusable SuppHes = Macro or M'Icro' Determinat'lons' .

'NOTE A'H beakers and flasks should be e1ther P,yre)@or K'Ima)®

1 One 50 mi--beaker, graduated ' ., -
2. One 100 ml: beaker, graduated’ _
+ 3, Two 150°ml. beakers, ‘graduated 3 - e
4; One 250.m1‘ beaker, graduated - .o ’ ’
) 5. One 50.m1 bottle, glass with stopper
o 5. Three 150-ml bottles, glass with dropper tops L
7. .0ne 500 ml- bottle, -glass L
o 8. Two 1000 ml bottles, glass with Lops ’
9?‘ One 50 mi~buret .
16; One 10.m1 cylinder; graduated

17, One 100 ml ‘cylinder; graduated -~ . v
12, One 500. ml cylinder,graduated
.. 13. ‘One 50-m1- Erlenmeyer- flask, graduated - ) -
14,"0ne 125-m¥’Erlemmeyer flask,.graduated . -

15. Four 1000 m1 Erlenmeyer-flasks, graduated

~16. Five 1000-m1 volumetric flasks with stoppers

17. Glass beads, 4:mm °

18. Nine Nessler tubes; scored at 50 ml

°19, One. Nessler tube support .

20, Two 10'mT" pipets. -Mohr, graduated-

'21. One- 10"ml ‘pipet, volumetric

32, One.25 mI ‘pipet; volumetric , —
23. One 50 ml pipet, volumetric ) '

24, One ring stand

25, One-buret holder )

26. One #3 or #6 rubber stopper or a cap to fit Nessler tubes

A" 4

»
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. 20 g boric acid. H3803, )
‘3. 700 w1 ethyl alcotiol, CZHSOH. eagent,denatured

+ 0.5:g-methyl orange; . .indicator {for- titration method)
5. 200-mg.methyl :red, reagent (for titration method)

+ 200-mg methylene:blue ?for titration method)

7. 4.9 mercuric .oxide;, Hg0; reagent owder, red.

. 100 g-mercur -~ iodide, H912

59 pheno]phth’ powder . )
: 70°g- polassium.aouide, KI, reagent owder
» 134 -g-potassium Su’“ate, K2$04. ‘reagent ‘powder

—-

5g- sodium carbonate, Na2c03. reagan powder (for titration method) anhydrous

13.4660- g sodium hydroxide. :NaOH,, <3agent pe"l]ets
7 14, 25 g sodium thiosulfate pentahydrat,: Na25203 5H20. reagent grade
15, 223 mJ sulfuric acid, h2504. .‘agent grade L
16. 14 weighiug boats C v o
: The following;reagents may be purchased commercial]y thus alleviating I

"_several sgctions-under reagent preparations and some of the above
chemieal requirements.~ ]

*1 Ness]er reagent (!00 g:-mercuric 16G1de. 70 g potassium {odide,

169- g=sodiumhydroxide)
*2, Phenolphthalein- indicator . solution, A% (500 ml ‘ethyl alcohol,
5 g phenolphthalein):

7 *3. Digestion: reagent [i-e. Ke?-PaéE>(ﬂ11n~Matheson)] [4¢ mercuric oxide [red),
"134'g: potassium-sulfate, 220-m .su’ ‘furic acid]
*4, Sulfuric acid (0 02N)- (5 g sodium: carbonate, 3ml sulfu*ic acid)

»

- . - e

*Commercially prepared reagents ‘may- be-used in analyses ‘for NPDES
-purposes’ 1f ‘the solutions:have been prepared: according to the
reagent:-section of ‘the approved-methods cited in- the Federal
Register. It is strongly:recommended: that_purchased reagents be
verified by 1n1t1a11y:check1ng them-against a:quality control check
sample-available through your. Regional EPA-Analytical Quality
’Control ‘Coordinator (from. 3/21/75 EPA~MDQARL memo).
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EFFLUENT. MONITORING PROCEDURE: Determination of TotaT* Kjeldahl Nitrogen A

- ‘

Page No. 5-10

OPERATING PROCEDURES -

STEP SEQUENCE

INFORMAT ION/OPERATING GOALS/SPECIFICATIONS °

TRAINING
GUIDE NOTES

DETERMINATION OF TOTAL Xg

A. Equiprent
Preparaticn

1. Glassware Washup

2. Balance Inspection

3. Spectrophotometer
Inspection

4, Stil11 Cleaning

ki

248

ELDAHL NITROGEN

1. Clean all glassware in
suitable detergent.

1. éaean balance
1. Clean spectrophotometer.

2. Turn main power on by
“rotating the zero control
clockwise.’

3. Select wavelength by
rotating the knob at the
extreme right on the top

- of the instrument
either clockwise or
counterclockwise.

4, Zero the instrument,

5. Use an empty cell and ad-
Just the light control to
109% T.

1. Add a 1:1 mixture of
ammonia-free distilled
water and sodium hycroxide-

to each of Kjeldahl flasks
to be used.

la.
la.

2a.

3a.

4a.

5a.

la.

1b.
sodium thiosulfate solutiond l1c.

1d.

. Distilled water drains without leaving any

droplets. - .
Free of cust and dirt.
Free of dust and dirt.

Piiot lamp on.

425 nm,

Meter needle reads zero ¢ T.

To be sure that the instrument can achieve 100%_T

See Equipmént and Supply Requirements Section for
diagrams of Kjeldahl Apparatus. (Pages 5-8 & 5-9)
Glass beads should be added to each flask.

At least 400 ml of solution should be used for
macro equipment. Use 40 ml for micro equipment.

See B, Reagent Preparation #5.

(p.36)

V.A.1.1a

{p. 39) .

V.A.3.1a
(p. 39)

A.3.4a
(p. 39)

A.3.5a
wp.39)
V.A.4.1a
(p. 39)
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Q’FLUENT MONITORING PROCETURE: Determiination of Total Kjeldahl Nitrogen . R CARY
L ¥ TRAINING
OPERATING PROCEDURES STEP SEQUENCE _ INFORMATIGN/OPERATING GOALS/SPECIFICATIONS GUIDE NOTES
A. Equipmer: 2. Using the appropriate 2a. The distillate should be checked colorimetricaliy
Preparation apparatus, distill half of to insure that it is ammonia-free. The Nessler
"{continued) this solution. reagent that is used for the ammonia determination

can be used at this point. (Reagent #15)

3. Add T ml of Nessler's Ja. If the distillate remains colorless, the glassware
“~ |  Reagent to the distillate. is not contaminated with ammonia. If the dis-

tillate turns yellow, distill angther haif and
repeat step 3.

B. Reagent Preparation . - ' " IEI.B )
- ' - p. 40
1. Distilled Water 1. Prepare at least four (4) |1a. A1l solutions must be made with ammonia-free 1.8.1.1a
liters of distilled water. water. It is best to have an ion exchange (p. 40)
This water should be free system in conjunction with a suitable water still
from ammonia. to insure high quality water. An anion-cation

exchange resin should be used.

2. Sulfuric Acic 1. Measure 50 m1 of distilled § 1a. This solution is used in Reagent Prepaf%tion #3.
Sclution (20% by water in a 125 ml
volume) Erlenmeyer flask.
R 2. Add 20 m1 of concentrated | 2a. Flask should be tiltad to avoid splatterirg.
sulfuric acid (H2504) and 12b. Solution may be diluted directly in the Erlenmeyer

mix. flask.

3. Dilute the solution to

100 ml. .
3. Mercuric Sulfate 1. Weigh 4 grams of red la. This so]utién is used in Reagent Preparation #4.
Solution mercuric oxide (Hg0) in a - ;

. weighing boat.

2. Dissolve the mercuric oxidd 2a. A 100 m1 beaker may be used.
in 25 ml of the 2u% sul-
furic acid solution.

rd

251
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EFFLUENT MONITORING PROCEDURE: Determination of Total Kjeldahl Nitrogen - Page No. 5-12
g . \ . . ) i
\ " 4
: : - | ' TRAINING
OPERATING PROCEDURES STEP SEQUENCE INFORMATION/OPERATING GOALS/SPECIFICATIONS GUIDE NOTES
i: B. Reagent Preparation | 3. Dilute the solution to L ) o _
& (continued) 50 ml with distilled water. ‘
g,: L[4 \ 3
v 4, Digestion‘Reagent | 1. Weigh 134 grams of potas- la. A 150 m1 beaker is suitable for this weighing.
B . , sium sulfate (KZSO g \ j
' 2. Add 650 ml of distilled
: water to a 1 liter
Erlenmeyer flask. \
3. Add 200 ml of concentrated | 3a. Erlenmeyer flask shou]d ve tilted to avoid
sul furic acid (H2504) and splattering. 1
mix. . 3b. Caution: Solution and flask tend to become warm.
) A cold water bath may be used to keep the tempera-
ture down.
. ) 4, Dissolve the potassium
e sultate in this solution.
<
5. Add 25 m1 of the mercuric 3
- - sulfate solution (reagent Yo
3) to the solution and )
mix.
6. Dilute the solution to 1 6a. Store 1n glass container,
) Titer, 6b. The solution should be kept at about 14°C to
prevent crx§tallization
6c. If crystals form, warm the solution in the flask
on a hot plate and stir/swir] to re-dissolve the
crystals :
5. Sodium Hydroxide- [1. Weigh 500 grams of sodium la. Exercise cautidn with such a large amount of s
Sodium Thiosul- ~  hydroxide ?NaOH) and 25 sadium hydroxide since this is a very caustic 2353:3
fate Solution - grams of sodium thiosul- substance.
N - ) fate pentahydrate 1b. Double check for pyrex glassware.
252 (Na,$,0,-5H,0) in a 1 ,
27273 712 ~
- N Titer Erlenmeyer flask.
Q - - ' . ¢
od. | L. .




EFFLUENT

MONITORING PROCEDURE:
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Determination of Total Kjeldahl Nitrogen

OPERATING PROCEDURES

-

STEP SEQUENCE

\\ INFORMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING

GUIDE NOTES

B. Reagent Preparation
(continued)

6. Phenolphthalein
Indicator
Solution (0.5%)

7. Methyl Red
" Indicator
Solution (0.2%)

8. Methylene Blue
Indicator
Solution (0.2%)

254

. Add approximately 700 ml

. Dilute to 1 liter with
. Weigh 5 grams of phenolph

. Dissolve in 500 ml of 95%

. Add 0.02 N NaOH until a

. Weigh 200 mg of methyl red
. Add 100 ml of 95% ethyl
" indicator.

. Weigh 200 mg of methylene

. Add 100 ml of 95% ethyl

of distilled water and
dissolve the reagents.

distilled water,
thalein in a weighing boat.

ethyl alcohol in a glass
bdttle or container. .

faint pink color appears.?

~

Store in a glass or p? .tic
bottle.

dndicator in a 150 ml
beaker.

alcohol and dissolve .the

blue indicator in a 150 ml
beaker,

alcohol and dissolve the
indicator.

A
2a., Fumes will be given off. Therefore use a suitable

\venting device.

3a. Cbo] to room temperature hefore di]dfing to
ffpal volume.

3a. Dissolve 0.4 g NaOH in 500 m! of ammonia-free
distilled water to make 0.02 N NaOM.
veighing i \FOt necessary,

2a. This solution will be used to prepare #9, mixed
indicator which is redyired for the titrimetric

\

method to determine ammija.

\,
A,

"\,
N
A\

2a. This solution will be used to prepare #9, mixed
indicapor. -

-

Very exact

~

25
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éFFLUENT MONITORING PROCEDURE:

v

Determination of Total Kjeldahl Nitrogen

Page No. 5-14

P

OPERATING PROCEDURES

"STEP SEQUE.ICE

TRAINING
GUIDE NOTES

. 8,

*?

12.

B. Reagent Preparation

(continued)

’9. Mixed Indicator

1. Mix 100 m1 of the metﬁyl

indicator solution with 50

ml of the methylene-blue
indicator solution.

;

JNFORMATION/OPERATING GOALS/SPECIFICATIONS

la. The mixed indicator is required for the titrimet-
ric method to determine ammonia.

1b. This solution should be prepared fresh every
30 days.

10. Methyl Orange
Indicator Solution

11. Boric Acid

Solution

N

Ammonium Chloride
Stock Lolution

256

“T"Weigh 100 mg of methy

orange indicator in a
150 ml beaker.

2. Add. 100 m anmoma-fr&
distilled water.

3. Stir to'd$SSolvg the
indicator.

4. Store in a 150 ml glass
bottle with dropper top.

1. Weigh 20 grams of boric

acid (H3B 3) in a weighing

boat.
2. Transfer to a 1 lite;'
Erlenmeyer flask and

dilute the acid to 1 liter!
. 1. Weigh 3.819 grams of

ammonium chloride (NH4C1)
in a weighing boat.

la. This indicator is required for the titrimetric
method to determine -ammonia. . - T

3a. If the solution is cloudy, filter it.

el

1
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EFFLUENT MONITORING PROCEDURE :
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Détermination of Total-Kjeldah! Nitrogen

OPERATING PROCEDURES -

STEP SEQUENCE™

INFORMATI0N/OPERATING GOALS,'SPECIFICATIONS TRAINING

GUIDE NOTES

(continued)

-«

13. Ammonium Chloride
Standard Solwtion

14. Sodium Yydroxide
- Solutiun

15. Ness}er Reagent

B. Reagent Preparation

. Dissolve the ammonium

chloride in ammonia-
free distilled water

in a 1 Titer volumetric
flask.

. D}lute to 1 liter.
. Dilute 10.0 m1 of the

stock solution to
1 Titer in a volumetric
flask.

. Weigh '160 grams of sodium

hydroxide (NaOH) in a
1 liter Erlenmayer flask.

. Add 500 m1 of ammonia-

free, distilled water.

. Dissolve the sodium

hydroxide, anu cool to
room temperature.

. Weigh 100 grams of
mercuric jodide (Hglz)

and 70 grams of
potassium fodide (KI)
together In a 250 ml
beaker.

3a.

la.
h.

la.

-

1 ml - 1.0 mg. Ammonia Nitrogen (NH3-N).

Use a volumetric pipet. .
1 ml - C.vl mg ammonia nitrogen (NH3-A).

This solution_is used in Reagent Preparaticn #15
which is required for the colorimetric {Nessler)
mathod to determine ammonia.

239
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EFFLUENT MONITORING PROCEDURE: Determination of Total Kjeldahl Nitrogen

Page No. 5-16

OPERATING PROCEDURES

STEP SEQUENCE

~ INFORMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES

B. Reagent Preparation
_ (continued)

2. Add enough distilled
water to dissolve the
mixture.

2a. Approximately 50 ml should be sufficient.

3. Add this mixture slowly
with stirring to the
sodium hydroxide solution
(14).

4. Dilute the mixture to
1 liter.

4a. The solution is stable for at least one year in a
pyrex bottle out of direct sunlight.

<&

C. Preparation and
Standardization of
0.02 N Sulfuric Acid
Titrant

1. Sulfuric Acid,
Approximately
0.1N

2. Sulfuric Acid,
Approximately
062 N

260

\mr
Ji

B

1. Add 3 m1 of concentrated
sulfuric acid (H2504) to

600 ml1 of carbon dioxide~
free water in a 1 liter
volumetric flask.

2, Dilute this solution to
1 liter.

1. Dilute 200 m1 of the 0.1 N
sulfuric acid solution to
1 1iter in a volumetric
£lask. -

Ca. This entire procedure is required only if you are
using the titrimetric method to determine
=  ammonia, -

la. Heat 2 liters of distilled water for 15 minutes to
drive off the carbon dioxide (COZ).

261




EFFLUENT MONITORING PROCEDURE: Determination of Total Kjeldahl Nitrogen

OPERATING PROCEDURLS

STEP SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES

C. Preparation and .
Standardization of
0.02 N Sulfuric Acid
Titrant_(continued)

3. Sodium Carbonate
Standard,
0.0200 N

é

4, Standardizaticn of
the Suifuric Acid
Solution

1.
" ‘approximately 0.02 N

. Dry 5 grams of sodium

carbonate (Na2C03) at
140°C for 2 hours.

. Cool in a desiccator.

. Weigh 1.060 grams in a

weighing boat.

. Transfer to 1 liter

volumetric flask.

. Dissolve the sait and

dilute to 1 liter with

carbor dioxide-tree water.

Fi1l a 50 m1 buret with

sulfuric acid solutien.

. Transfer 25.0 m? of the

sodium carbonate suvlution
to a 125 m? Eriecmever
flask.

. Add 2 drops of a methyl

orange indicator to the
flask.

2a. Thirty minutes is recommended.

3a. Use the analytical balance.

5a. See C.1,1a fbr preparation of carbon dioxide -
. free water.

2a. Transfer with 25.0 ml volumetric pipet.
2b. A beaker may be used, if a magnetic stirrer
is available.

263
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EFFLUENT MONITORING PROCEDURE: Determination of Total Kjeldahl Nitrogen

\

\
\

Page No. 5-18

OPERATING PRCCEDURES

\
STEP SEQUENCE

INFORMAT ION/OPERATING GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES

C. Preparation and
Standardization of
0.02 N Sulfuric Acid
Titrant (continued}

264

4. Add the approximately
0.02 N sulfuric acid
solution to the sodium
carbonate solution until
the color changes from
yellow to orange.

5. Record the m1 of sulfuric
acid used.

6. Calculate the normality of
the sulfuric acid titrant.

7. Record the correct normal-
ity on the storage -bottle.

4a. A pink color indicates the titration has gone too

6a.

7a..

far and should be repeated.

Example Calculation

If the number- of m! used is 20.8, the
calculati .ns would be as follows: -;3

N N v

H2504 -‘ Nazcos X N32C03
H,S0,

"sto4 = 0.0200 N x 25.0

) 20.8

N, so = 0,500 "

250, oo

Ny so = 0.0240 N

2v"a =

For example, the above 0.0240 N value should be
recoded on the sti+age bottle for the sulfuric
acid titrant,

-
~
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EFFLUENT MONITOKING PROCEDURE: Determination of Total Kjeldahl Nitrogen

OPERATING PRCCEDURES STEP SEQUENCE INFORMAT ION/OPERATING GOALS/SPECIFICATIGNS Gﬂ?ﬁéN§g$Es
D. Analysis Using Macro I D.a. See diagrams of Macro Apparatus in the Section on
Apnarafus (800 m1 Equipment and SuppTy Requirements. (Page 5-8).
flaclke N
mra oKy
See Procedure E for
Analysis Using Micro
Apparatus (100 ml y
Flasks), page 23
1. Measurement of 1. Place a measured amount of | la. Sample size can be determined from the following
Sample well-shaken sample into an table:
80U ml Kjeldahl flask,
Kjeldah1 Nitrogen Sample Size
in Jcmple; mg/liter ml
0-5 500
5-10 250
10-20 100 .
20-50 50.0
50-500 25.0
Tb. A normal effluent should have an organic nitrogen
concentration between (0) and (1) mg/liter. If
it is known that the concentration is greater than
1 mg/liter, the sample volume should be adjusted
appropriately.
lc. Record information about the sample and the "ml 1X.D.1.1¢c.
sample used" on an appropriate data sheet. See (p. 41)
Training Guide.
2. If the sample sjze is less | 2a. Use a graduated cylinder to measure the
than 500 m1, dilute to 500 difference in volume.
ml with distilled water.
3. Add several glass beads. 3a. Glass beads should prevent bumping in the flask.

267
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EFFLUENT MONITORING PROCEDURE: Determination of Total Kjeldahl Nitrogen
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Page No. 5-20
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OPERATING PROCEDURES

STEP SEQUENCE

INFORMAT ION/OPERATING GOALS/SPECIFICATIONS

TRAINING

GUIDE NOTES

D. Analysis Using ESEES

Apparatus (800 m]

Flasks) (continued)
2., Reagent Addition

3. Digestion

4, Distillation

263

ke

. Add 100 ml of the diges-
tion reagent to the flask.

Evaporate the .«ixture in
the Kjeldahl apparatus
until sulfur trioxide
(503) fumes are given off

_ and the solution turns

pale yellow.

. Continue heating for 30

additional minutes.

. Cool the residue.

. Add 300 ml of ammonia-

free, distilled water to
the digest 1 mixture in
the Kjeldahl flask.

. Add 0.5 ml of the

phenolphthalein
indicator solutioun.

la.

“1b.

la.

1b.

1c.

¢
¢

Use a graduated cylinder for the digestion
reagent prepared in B.4.

If commercially available packets are used, then
1 packet (for macro Kjeldahl digestions) would be
added in place of the reagent.

See diagram in Section on Equipment and Supply
Requirements for proper position in digestion
rack. (Page 5-8)

SOsfumeS'will be indicated when white smoke begins

rising frem the solution.
Suifur trioxide (503) fumes are extremely toxic.

Therefore, extreme cautfon should be observed.

Vi.D.Z.1a
(p. 30)

269
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EFFLUENT MONITORING PROCEDURE: petarminztion of Total Kjeldahl Nitroge:

OPERATING PRCCEDURES

STEP SEQUENCE

INFORMAT ION/OPERATING GOALS/SPZCIFICATIONS

TRAINING

D. Aralysis Using Még[é
Apparatus (80C ml
Flasks) (continued)

e

o2

Q -

3. Add 50 ml of the 2% boric
acid to a 500 ml
Efléﬁﬁé?é?’ﬁétéﬁvihg“"
flask.

4. Position the Erlenmeyer

flask so that the tip of
the condenser (o an ex-

. tension of the condenser
tip) is below the level of
“the boric acid solution in
the receiving flask. (See
diagram next to Step:6
below)

5. Tilt the flask and care-
fully add 100 ml of the
sodium hydroxide-
thiosulfate solution to
form an aikaline layer at
the bottom of the flask.
{See diagram at right).

3a. Before using the flask, measure 350 m1 of ammonia-
free dic*i1led water in a graduate, pour it into
the flas< and make a mark at 350 ml on. the out-
side. You will need this marking for a later

ctep.

SODIUM HYDROXIDE-
SODIUM THIOSULFATE
SOLUTION

L4

ALKALINE LAYER

5a. The lower layer should be red.

5b. Do not agitate the digestion flask until ‘it is
connected to the distillation apparatus, since
free ammonia may be liberated too soon.

GUIDE NOTES

271
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_EFFLUENT WONITORING PROCEDURE: Determination of Total Kjeldahl Nitrogen - Page No. 5-22
) «- o - TRAINING
OPERATING PROCEDURES . STEP SEQUENCE %, INFORMATION/OPERATING GOALS/SPECIFICATIONS GUIDE NOTES
D, Aﬁi]ysis Using Macro 6. Connect the Kjeldahl flask}-
Apparatus (800 ml “to the condenser. (See -
Flasks) (continued) diagram at right)

7. Turn on the heat source,

8. Distill up to the 350 ml
mark on the Erlenmeyer
flask at the rate of R .
6-10 m1/min into the boric - ¢
acid solutiomn, . -

9. Remove the receiving flask

10, Put’a small beaker under J10a. To receive any additional distillate.
the condenser tip. )

11. Remove the heat source. 11a. To stop the distillation, 23:752

. ) ‘
B <
- - ;
2 .
R T R R I P T - -




\ _EFFLUENT MONITORING PROCEDURE: Determination of Total Kjeldahl Nitrogen ‘

: BPERATING PRCCEDURES

STEP SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATIONS

. TRAINING
GUIDE NOTES

D.\Analysis Using Macro
Anparatus (800 ml
Flpsks) (continued)

5. Determining

. Dilite the distillate to
500 ml1 by adding ammonia-
free distilled water up
to the 500 m1 mark on the
flask.

.- If the sample is a normal
effluent, the anticipated
nitrogen concentration of
0-1 mg/liter requires the
Colorimetric Method

prasented as Prccedure F.

. If it is known that the
nitrogen concentration is
greater than 1 mg/liter,
use the Titrimetric
Method presented as
Procedure G.

12a. Record 500 ml on the data sheet as "B. ml total
distillate, including boric acid (H3803) and
dilution water."

IX.D.4.12a
(p. 41)

. Analysis Using Micro
Apparatus (100 mi

1. Measurement of

. Place a measured amcunt of
well-shaken sample into a
100 ml Kjeldahl flask.

Ea. See diagram of Micro Apparatus in the Section oﬁ
Equipment an. Supply Requirements. (Page 5-9)

la. Sample size can be determined from the following

table:
Kjeldahl Nitrogen Sample Size
in Sample; mg/1 ml
0-5 50
5-10 25
10-20 10
20-50 . 5
50500 2
(continued)

Page No. 5-23
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EFFLUENT'MONITORING PROCEGURE: Determination of Tota) Kjeldanl Mitrogen

Page No. 5-24

OPERATING PROCEDURES

STEP SEQUENCE .

—=

INFORMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING

E. Analysis Using Micro
Apparatus (100 mT
Flasks): (continued)}

2. Reagent Addition

3. Digestion

. If sample size is less

thar 50 m1, dilute to
50 ml with distilled
water.

. Ad: several glass beads,

. Add 10 ml of the digestion

reagent to the flask.

. Evaporate the mixture in

Kjeldahl apparatus unti!
sulfur trioxide (SO3)

fumes are - .un off and
the solut’ - turns pale
yellow.

. Continue heating for an

additional 30 minutes.

. Cool the residue.

-

1b.

1c.

2a.

3a.
la.

1b.

la.

1b.

1c.

- added in place of the reagent.

A normal effluent should have an orgznic nitrogen
concentration between (0) and (1) mg/1. If it is
known that thé concentration is greater than

1 mg/7, the sample volume should be adjusted
appropriately.

Record information about the sample and the "mi
sample used" on an appropriate data sheet. See
Training Guide.

Use a graduated cylinder to measure the
differance in volume.

A

Glass beads shculd prevent bumpinq in the flask.

Use a graduated cylinder for the digestion
reagent prepared in B.4. °

If commercially available packets are used, then
1 packet (for micro Kjeldahl digestion) would be

See diagram in Secticn on Equipment and Supply
Requirements for proper position in dlgestion
rack. (page 5-9)

SO3 fumes will be indicated when white smcke

begins rising from the sclution.
Sulfur trioxide (SO3) fumes are extremely toxic.

Therefore extreme caution should be observed.

GUIDE NOTES

iX.El,1c ¢
(p. 41)

I1.£.2.1a

(p. 40)
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EFFLUENT MONITORING DROCEDURE: Determination of Tota!

»

jeldahl Nitrogen

OPERATING PRCCEDURES

STEP SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES

E. Analysis Using Micro
Apparatus (100 m]
Flasks) {(continued)

"4, Steam Dist{11atfon1

N

. Add 30 ml of ammonia-free

distilled water to the
digested mixture in the
Kjeldahl flask.

. Add 2 drops of the

phenolphthalein indicator
solution.

. Connect the Kjeldahl flask

to the ground glass joint
of the Micro steam
distiliation apparatus.

Add 5 ml of the 2% boric
acid to a 50 ml Erlenmeyer
receiving f]g;k&

. Position the receiving

flask so that the .ip of
the condenser {or an
extension of the condenser
tip) is below the level of
the boric acid solution in
the receiving flask.

. Carefully add 10 m1 of the

sodium hydroxide-
thiosuifate solution from
the dropping funnel.

. Turn on the heat source.

3a.

4a,
4b.

6a.

Diagrams of this apparatus are in the.section’on
Equipmen. and Supply Requirements. (page 5-9) -

A 50 ml short-form Nessler tube also may be used.
Before using the flask or.Nessler tube, measure
35 m! of ammonia-free distilled water in a

gre Juate, pour it into the receiving container

and make a mark at 35 ml on the outside.
will need this marking for a tater step.

¢
}

The mixture in the Kjeldahl flask should be red.

o

You

279
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OPERATING PRCCEDURES

STEP SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES

E. Analysis Using Micro
Apparatus (100 m]

Flasks) (continued) °

5. Determining
Ammonia

-

8. Distill up to the 35 ml
mark on the receiving
flask at the rate of 6-10
ml/min, into the boric
acid solution. - -

9. Remove the receiving flask,

10. Put a small beaker under

the condenser tip.

11, Remove the heat source.

12. Dilute the distillate to

50 m1 by adding ammonia-
free distilled water up
*~to the 50 ml mark on the

less]er tube.

1. If the sample is a normal
effluent, the anticipated
nitrrgen concentration of
0-1 my/liter requires the
Colorimetric Method
presented as Procedure F.

2. If it is known that. the
nitrogen concentration is
greater than 1 mg/liter,
use the~Titrimetric Method
presented as Procedure G.

8a.

9a.
10a,

Na.
12a,

Exercise caution when working with this steam
apparatus,

If an Erlenmeyer receiver was used, transfer the
distillate to a 50 ml Nessler Tube now.
To receive any additional distillate.

To stop the distillation.
Record 50 ml on the data sheet as "B. ml total

distillate, including boric acid (H3BO3) and
dilution water."

IX.E.4.12a

1 (. #1)

F. Colorimetric Method

1. Color Development
of Standards and
Sample

1. Place.nine Nessler tubes in
the Nessler support rack.

2, Label the {ubes (1-9).

2a.

Use small stick-on labéls.
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EFFLUENT MONITORING PROCEDURE: Determination of Total Kjeldahl Nitrogen

°

— ’ ' ’ TRAINING ‘
OPERATING PRCCEDURES STEP SEQUENCE INFORMAT I0N/OPERATING GOALS/SPECIFICATIONS GUIDE NOTES
F. Colorimetric Method 3. The Nessler tubes will be § 3a. ml of standard mg of Ammonia
(continued) used for preparing the ) fuoe # | Armonic Solution | Nitrogen per 50.0 ml
" standards for the
determination. The table 1 0.0 0.0 .
on the right 1ists the
volumes of standard 2 0.5 0.005
ammonia solution to be
added to each tube. The , 3 1.0 - 0.010
volumes of standard should
be measured with a Mohr 4 2.0 0.020
pipet.
5 4.0 0.040
6 . 5.0 0.050
‘ 7 8.0 " 0.080
8 10.0 0.10
. 4. Add ammonia-free distilled
) water 'to each tube, di- .
. luting each to the 50 ml
line. .
5. Into tube #9 place 50 ml 5a. If Macro, apparatus was used, p: .r the distillate . s
of the sample taken from from D.4.12 into tube #9 up o the 50.0 ml mark. .
the receiving flask con- 5b. If Micro apparatus. was used, the distillate was
taining cistillate. - either collécted in a 50 m1 Nessler tube or
o else transferred to one after distillation.
. The distillate was diluted to 50 m1 in i
- step E.4.12. Label this Nessler tube as #9 i
- for these steps. I oo
S5c. In either case, record 50 ml on the data sheet .~ fX.” 1.5¢
. as "C. ml distillate taken for Nesslerization." = |(p. 1)
282
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" OPERATING PRCCEDURES

" STEP SEQUENCE .

INFORMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES

F.eCo}orimetric Method
(continued)

A

2. Spectrophoto-
metric )
Meastrements

®

o\
50
o

6. Add 1 ml of Nessler
Reagent to each standard
and sample. .

4
6a. Use a Mohr Pipet.

7. Mix the solution by plac=
ing a cap on the tube and
inverting three tines.

8. Place the tubes back into
the rack and let sit for
20 minutes.

1. Arrange 9 spectrophoto-"
metric tubes (1/2") in a
test tube rack and label
1-9.

+

2. After the twenty minute
time span, transfer che
appropriate standards and
sample to these tubes.

3. Flace tube (#1) in the
sampie hoider of the
instrument.

4. Using the 1light contnp*f
*  turn t'e knob until
the meter needle reads
100% on the transmittance
(T) scale.

7a. A #37or a #6 rubber stopper may be used instead of

yo-.acap. o . - - - -

7b. Rinse and dry the cap or stopper after-each use
with a tube. .

8a. During this time span, the spectrophotometer
should be double checked for proper operation,
(see Spectrophotometric Inspection in A.3.)

la. If you do not have a matched set of tubes for your
© spectrophotometer, a single tube can be used. It
«. should be rinsed'with distilled water, then with

) the solution to be put into the instrument. The
procedure is presented in the EMP, "Use of a
Spectrophotometer",

3a. The wavelength should be set at 425 nm.
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OPERATING PRCCEDURES

STEP SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES

F. Colorimetric Method
(continued)

5. Place tube #2 in the
sampie holder and record
the absorbance value.

i

6. Place tubes #3 through #9
in the sample holder,
recording each absorbance

. value.

5a. This value will be found on tﬁé bottom scale as
shown below.-

¢ <,- )
% TANSMITTANCE

A

ABSORBANCE

For example the transmittance was 50%; the
absorbance should be recorded as 0.3 A.

6a. Values should be recorded in a notebook or on an
appropriate data sheet. See Training Guide.
6b. EXAMPLE RECORD OF ABSORBANCE VALUES

-

Tube # Concentration Absorbance
(mg NH3-N/50.0 ml)
1 0.0 0.0
2 0.005 0.04
3 0.010 0.08
4 0.020 0.16
5 0.040 0.32
6 * 0.050 0.41
7 0.080 0.64
8 ‘ 0.10 0.82
9 To be determined from 0.52
calibration curve.

>2.0 03 0

287
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. 0 . ’ TRAINING ..
OPERATING PRCCEDURES STEP SEQUENCE . INFORMATION/OPERATING GOALS/SPECIFICATIONS GUIDE NOTES
:. . . \ s . e
e " F. Colorimetric Method T\ °
: (¥ontinued) - \
: ¢ 3. Pl\otting and use 1. Plot the absc\)\rbance values | 1a.- Following, below, there is an example calibration <o
of the calibration for the standards obtained curve using the example absorbances from the
S curve. _in F2. above v§. the table in F.2.6b above vs the concentration of
) concentration of ammonia ammonia nitrogen in the standards as in the Table -
\ ' . " nitrogen in the ‘standards in F.1.3.3a. The absorbance value used for the
2\ , as in the Table ip sample is 0.52, .
S\ - . F.1.3.3a. | \
N 5 : \ 1.0
<, * 2. Draw the best ‘straight 1ine} : , .
SN through all the points to 0.9 .
\ ‘ produce a cah’br‘atio}{
curve. \ 08 i <
\ 7
3. ‘Use the absorbance value W A
; v o P
for the sample (Tube #9) z A
obtained.in F.2.6.6b. aboveﬂ < ., ) /
to draw a dotted line from @ 0.
the absorbance line over BN ~ /.
s (o) oo 4o o wnd R e - SAMPLE (TUBE #9) . ,
to the cal#bration curve. o 0.5 - P ansoRBANCE=0.52 /
- ¢ L //
0.4 $ S
4. From that point on the 0.3 ,@’,{ 4 R
calibration curve, draw a = »
perpendicular line down to 0.24— | .
the concentration line. _1g i | ' i ) N2 A
pad ICONCENTRATION OF SAMPLE”
. - 0.}
B ) K¢/ . ;l 0.063 mg NH3—N/50.0m{
’ ’ HRNEEEEN
x \ 01 .02 .03 .04 .05 06 .07 .08 .09 .10
: \ , CONCENTRATION .
3 SR (mg NH3—N/50.0ml) 289
— R \ w, 7 - A: o e e e D e e e W—Mﬁ;
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. K M Lt
- j ’ TRAINING
OPERATING PRCCEDURES STEP SEGUENCE INFORMATION/OPERATING GOALS/SPECIFICATIONS GUIDE NOTES
F. Colorimetric Method 5. Record tﬁe concentration 5a. Record this on the data sheet as "A, mg NH3-N/50.0 IX.F.3,5a
(continued) s value at this point for ml from curve." _ Hp. a1)
. sample as mg NH3-N/50.0nﬂ. 5b. In this example, the concentration for the sample
¢ t§ 0.063 mg NH3-N/50. > o~
4, Final Caiéu]ation 1. Using the formula at the Ta. TKN, mg/1 = A X 1000 X B
for Macro Analysis right, compute the Tntal . ml sample C ,
- (Se€ next proce- Kjeldahl Nitrogen - N
dure, #5, for concentration. Where:
Final Calculation * . A=mg NH3-N (ammonia nitrogen)/50.0 m1 from curve .
for Micro Analysis
B =ml total distillate, including boric acid
(H3803) and.dilution water
-+t . - . |7 C=m distillate taken for Nesslerization
N ml sample = ml of original sample taken
An example calculatior using a value from a
calibration curve would be: .
FalY -~ \‘
TKN, mg/1 = A X 1000 x B
) ’ ml sample " C .
- - A =0,044 '
B =500 m (300 m distillate + 50 m] boric acid +
oo 150 m1 dilution water) . .
C=50m
mi sample = 500 m]
~ 2 10
/‘ K TKN, mg/1 = 0.044 X 1ppp | gg%
X ) 1 -1
‘/ =0.044X2X10
= 0,044 X 20 .
= 0.88
TKN = 0.88 mg/1 291
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OPERATING PROCEDURES

STEP SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATICNS

TRAINING
“LUIDE NOTES

F. Colorimetric?ﬂethod
(continued)

5. Final Calculation
for Micro Analysis

o0
Lo
T

1. Using the formula at the

right, compute the Total
Kjeldahl Nitrogen
concentration, -

la.

- fv‘ * ° "

TKN, mg/1 = A X 1000 , 8
mV sample * T

e

Where: . ~ éﬁ
‘A =mg NH -N'(amnonia nitrogen)/50.0 mi frem curvel

B =ml total distillate, including boric acid
(H3BO3) and dilution water

C = ml distillate taken for Nesslerization

ﬁl sample = ml of original sample taken
An example calculation using a value from a
calibration curve would be:

TKN, mg/1 = A X 1000 , B
ml sampTle X

A = 0.045 ¢

B =50m (30 m-distillate + 5.m boric_acid +
“ + 15 ml dilution water)

C =50ml

ml sample = 50 m1

20 1

JKN, mg/1 = 0.045 X zggg y f% .

1 1
0.045 X20 X1
0.045 X 20
0.
m

90
TKN

"
O
v.o
o
-
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OPERATING PROCEDURES

N

STEP SEQUENCE

LX)

TRAINING * °

GUIDE NOTES

itration

. 1.--'

!
G. Tig;imetric Method

3

(3

——
.

b

2. Zalculations

.

o

1. Transfer the contents of

the distillate receiving

flask (from D.4.12 or
£.4.12) to the next

largest volume Erlenmeyer

titration flask,

Add 3 dreps’ of mixed
indicator to the flask
and its contents.

Set up a buret for o

P - - * .. . 7\‘
2a. If ammonia nitrogen is
solution will be green.

3a. Use a 50 m1 ourét.

-
'

L]

present .the .color, of the

titration.

Fi11 the buret with a .. >
0.020 N sulfuric acid

4I

5. Add the sulfuric acid
citrant until the color of
the solution changes from
green to purple.

The Total Kjeldahl Nitro-
gen (TKN) would be calcu-
lated by the formula to
the right,

-

:::_AH2504Q:§tandard_solution.ym

‘-

<

5a. A Qlaﬁk can be ‘analyzed also, so that the true

la.

5b.

color can be seen.
A blank contains all necessary reagents except
distilled water is substituted for the sample:

TKN mg/1 = (A-B)N X F X 1000
) S .

L

A = ml of standard H2504 used in titrating sampl
B = ml of standard st04 used in titrating blank

N = normality of sulfuric acid (Procedure,C.)
F = 14 (the millequivalent weight of nit gen)
S = ml of sample digested

If the Normality (N) of the Sulfuric Acid is-
exactly 0.020 N then the f\rmu[p may be reduced
TKN mg/1 = (A-B) X 280 ﬁ\\s

where A, B,'S, refer to the s terms as above.

to

-

¢

P

<
»

- 29

S
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OPERATING PROCCED!RES

STEP SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATIONS

‘GUIDE NOTES

G. Titrimetric Method

(continued)

2, Given the following
sample data, the compu-
tation would be made as
shown at the'right. ~

2a. EXAMPLE CALCULATION: °
TKN, mg/1 = (A-B)N X £ X 1000
. ; S

o Il
(19.2 - .47 X 0.021 X 14 X 1000

A g Y b

A=19.2m
7 B—=—074-mt- éj - e
3 ’ N = 0,021 = 18.8 X 0.021 X 14 X 1999
3 F =13 200
o S = 500 ml 1

ot

18.8 X 0.021 X 14 X 2
18.8 X 0,021 X 28
18.8 X 0.588

’ = 11.1 mg/1
= TKN, mg/1 = 11.1 mg/1
. . - )
¥ - . .
7 ’ , /. N
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Introduction

Educatigng1 Concepts-Mathematis

Educational Concepts-Scie:

Educational Concepts-<Communications
Field-and Laboratory Equipnent
A ' - T o

.. Field-and Laboratory Reagents

Field and Laboratdiy Analysis

Satety - :
_Records: & "Reports;

‘. .

*Training. guide materials ;xgre presented here under the‘héadingsv—ﬁ\érkgd*.'
+-~oThese standardizid headings are ‘used throughout this series of procedures. -
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INTRODUCT ION Y Section I
TRAINING GUIDE NOTE REFERENCES/RESOURCES

These_forms_are_relatedby what—is—calles the—

———

~INitrogen-has-long_been_recognized as a very im-

portant element in regard to pollution control
analysis. Nitrogen-can exist in several forms.

nitrogen cycle (shown below).

4

:

A

-|-EngIneers,—Sawyer_and. _ 1 -
ﬂEgarty. 2nd Edition,
L McGraw-HiH1—1967~

Chemistry for Sanitary :

-
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) INTRODUCTION

Section [

~

TRAINING GUIDE NOTE

REFERENCES/RESOURCES

Looking at the diagram one can see that the
atmosphere contains a large amount of nitrogen
existing as (Nz). The atmospheric nitrogen is

R g
. oo

-

lete. ~ ¢

céhvéitealfo-ﬂéég—iﬁ—&h—é?éét?ﬁfai“storm?“TFTE*‘”‘“‘
nitrogen pentoxide is subsequently converted to
nitrates.?(N03) »as a result of the mixing with

water. These nitrates serve as fertilizer for
plants and are subsequently’converted to plant
protein, .
Animals and human beings.utilize plant protein for
the growth and repair-of muscle tissue as well as
energy. These nitrogen compounds are subsequently
discharged as waste products {fecal matter and
urine). Bacterial decomposition of fecal matter

as well as hydrolysis of urine will produce, ammonia.
The bacterial decomposition may be accomplished
under aerobic ‘or anaerobic conditions.

The ammonia formed by this process may now further
undergo bacter:al oxidation (aerobic conditions)

to form nitrites, (N02) » and eventually nitrates,

(NO;)", which can be used as fertilizer for plants
3 :

It should be-noted- that -several-changes.may.occom ..
that will modify the fate of a certain compound 1in
the cycle. For example the system suddenly turns
anaerobic upon nitrate, (N03) s formation. TQisa*///

walild- cause bacterial reduction to oceur. ,SeVer
other examples are shuwn in the cycle,

Thg,tfgatment‘plant utilizes the nitrogen cycle
id"its processes. The raw sewage will have some-
‘what high Organic Nitrogen content. "As it moves
through the treatment process,.it is converted to
ammonia, nitrites and finally nitrates. An example
of the Nitrogen Transformation in a typical treat- -
ment system is shown on the next page. :

o
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Section I L -

TRAINING GUIDE NOTE

J REEEBENG /RESOYRCES

\

A\
\ Q/'
‘":” "\—' *‘““oﬁt:’ T e I ““——‘_kﬁ‘ff:?;' “_"
&
\ : > N
10+ by % / $
\ 7/
8t PR/
s,
AN
- / &
/ \\ N ‘
44 / [N ‘. \\
/ N TN
24/ ' N
7 h
1 -t $ = ..3\ H
1, é 3 8 9 10

TIME (DAYS)

Isotating a certain volume .of raw sewage on Day I
(Point Ag one can see that the Organic Nitrogen
is relatively high but decreases and is converted
to ammonia (Point B). Subsequent bacterial’
-oxidation produces nitrites ?Point_c)ﬂand finally
nitrates (Point D). -

It therefore can be seen that the treatment plant
simply follows the nitrogen cycle, and-with proper
monitoring procedures. (analysis of these 4
parameters), one can very easily measure the
efficienéy of the treatment process.

L

";"'- The test described in this instruction can be found
~ in the 1974 EPA Methods Manyal -on page 175. Another

reference with an acceptable procedure for NPDES
purposes is 14th ed. Standard Methods on page 437.

[ -
JECEMIS PV

I

-\}.

-y

'
o3

Methods for Chemical
Analysis of Rater and
Wastes, 1974. EPA, MDQARI
c1nc1nnat1 OH 45268.

Standard Methoas for the
Examination of Nater and’.

Wastewater, 14th ed., 1976
. APHA. New York, NY, P. 437

Lo




. .ESFLUENT MONITORING PROC%bURE: Determination of Total Kjeldahl Nitrogen .

-

\

e . INTRODUCTION ~
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Sectwon v
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o " TRAINING GUIDE NOTE REFERENCE%/RESOURCES
;7‘ A.l.12a Most glassware can be cleaned simply by washing U.S. EPA H; dbook for
T them first with detergent. such.as Alconox. -Next Analytical Quality Control ~-
i rinse wjith tap water and finally with distilled in Water and Wastewater
= —— ——|water. [For glass stopgocks, Qfﬁ? the glass plug Laboratories} 1972, AQCL-
5. - in tissye during~storagew,— i NERC, Cincinnati, Ohip
i , gt "Guidelines to' the Care and
. If a film or droplets appéaron the glassware, use Use of Analyiical Glassware
s - an AcidrPotassium_Dichromate cleaning solution. and Apparatus! Hudson
T e - S ‘“““ﬁ‘fChamplain-Pro%ect ——
A.3.12 The EMA written for the operation of this instru- C o
o ment should ve consulted for further detail.’ The I >
: * "Spectronic 20" operates on the principle that i - | ’
visiblé 1ight broken down into all wavelengths may , :
be usé?‘in quantitative determinations. .
A.3.4a l-After'iO minutes warm-up tiﬁe.'tﬁe zero control
d may be[gdjys;gg to bring the meter needle to "0" on
| the percent transmittance (%T) scale: =~ - ;
A.3.5a Later on during.the procedure a reagent blank is
used fFr the final adjustment of ithe light control. ‘4
4. 12 >| The, 0&M manual for the appréb?ialp digéé&jon'rack
o shou]z be consulted before operation..” - .-
A macko Kjeldahl distillation apparatus utilizes an |
800 ml flask which requires 500 ml of sample. A .
micro Kjeldahl apparatus utilizes a 100 ml flask
which requires 50 ml of sample. Either Apparatus
is agceptable. T T : .
t
( r
- 3 * {,; - N
] ' . . / d,
' v _Pagg‘ NO. 5"39
3 - h ’ '
Q - -
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J

LABORATORY REAGENTS \ Section V]
* TRAINING GU%DE NOTE - REFERENCES/RESOURCES
: 8 . 7 If Organic Nitrogen concentrltions are)known to be
: below 1 mg/1 then the following reagents may be

eliminaied from procedure. (

, 1. Methyl Red Indicator Solution - B.7

- 2. Methylene Blue Indicator Solution -~ B.8

T ‘ 3. Mixed Indfcator - B.9
4. Methyl Orange Indicator|Soiution - B.10

5. Sulfuric Acid Titrant - xAH of Section C

£ B..la [High Ammonia (NH.) concentration in distilled water
L “I'could possibly 1afluence the expected low values -
; for normal nitrogen content of'effluents. ) . ) -

———
-]

D.2.7a Disposal of mercury-containing.samples is & Dean, Williams, Wise: o
E.2.1a recognized problem; research investigations are "Disposal of Mercury Wastes _
under way to replace it.as a preservative.’ ~ -1 from Water Laboratories,"
‘ . . Environmental Science and
N T N ¥ Technology, Vol, 5,-No. 10,
;// . . . o @ 1971, p. 1044

- - . , B N ) £ [Maag and-Hecker:
S ' a2 _ « | "Recovery of Mercury in
R Solution," Journal of .

' ‘ Environmental Quality, .
) . Vol. 1, No. 2, 1972, p. 192

‘ ' .
#n -
13 » - ° *

N
=
£
3,
1
X
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Section IX

TRAINING GUIDE NOTE. REFERENCES/RESOURCES

Tyzical Laboratory Data Sheet
for
Total _Kjeldahl nitrogen,vmgllvff —— - |

Name of Plant

i

D.1.1c. Sampling Location_
€E.l.1c. . Type of Sample
Date and Time (:oHectedﬁ

; Sample Collector
p—————— -Date_and Time Analysis Began

R ‘Analyst e e
= Method Used (Macro or Micro) —_—
mi. sample used,,..,...... S eeeatie et et trbarencennnne ’
8. ml total distillate 1nc.ud1ng boric acid \H3803) T . -
ard dﬂut*on L3 P S X :
. ‘ : : ' : S :
+|C. ml distiﬂate taken for Nessierization.,......... A L
z A. mg NH3qN/50 0 m, From curve: . s e, i e a g
: g e —
E Use this formula in calculating the ‘results for the colorimetric method: T .
M : h ) . ! . I
TKN mg/1 = A x-1009 B Cora 4 o
_ ml sample” T  (See pp. 5-3! and 5-32) ~ - "' —
"7 If Organic Nitrogen (mg/1) is needed and a separate ammonia anatysis has beer' }\
performed, use the following &quation to determine this. _ ~— "l
- Since: -TKN = Organic/N + ﬁmonia/h, | -
Then: Organic/N = TKN - Armonia/N M
. ’ T
Final Results - ' , i -

TKN mg/1_ S
NH3-N, mg/1 - -
. Org-N, mg/] :
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'RECORDS AND REPORTS ' Section IX
TRAINING GUIDE NOTE REFERENCES/RESOURCES
F.2.6a * Values from Nesslerization Procedure
B | Tube # o Cancér;t;;tion - AKb_soance Absorbance Absorbance
mg NH3-N/50.0 ml .
1 . 0.0
2 "~ 0.005
3 | 0.010
DS — (I S I X1 :
: ; y 5 0.040 1]
. : 6 - 0,050
: 7 0.080 ) : '
- : 8 0.10 s
- s - e
= 9 " Sample N
: N 0 | sample N U ’
N L R L Sample ‘ . ‘ :
te —_— e . _
‘ Ca
A
Page No. 5-42 7 .
¢ - 309
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RECORDS AND REPORTS ' SEGFION 1X ~
DETERMINATION OF AMMONIA NITROGEN
0.50 CALIBRATION GRAPH
=
SIGNATURE OF PREPARER: - - an
DATE GRAPH WAS PREPARED:
| 0.40 ‘
3‘:&
S
£ wu
2 .
a
2 0.30 :
0.20
T HH : S
0.10 SRAESREE S=12
" 0.00 CLLITTH :
: 0.01 00,02 , 0.0 0.04 0.05 0.06 0.07  .0.08 0.09 0.10
: " CONCENTRATION OF AMMONIA NITROGEN mg/50.0 ml
. - Ay : .
| 307
: :_306 , ’ Page No. 5-43 |
M-MMMMM o R S ,;_:.;"":




A PROTOTYPE FOR DEVELOPMENT OF
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"EFFLUENT MONITORING PROCEDURE: Nitrogen, Ammonia Determination

This 6§¢rational-prdcedure was developed by:

o

NAME Paul F. Hal‘lb_a\t_:,pw,,_,r':'
ADDRESS - KEPA-Nﬁo-Nationa] Traiping Center, Cincinnati, Ohio

POSITION Chemist Instructor N
EDUCATION AND TECHNICAL BACKGROUND ] -

"'ﬂ -

B.S. éhemiStry ) ‘ ’

’ 14 years Industrial Chemist
16 Years HEN-FHPQA;EPA-Chgmist
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: - EFFLUENT mum)nmc PROCEDURE: Nitrogen, Amoni: Determination T ’ .

’

1. Objective

To determine the nitregen (as ammonia) content of an effluent

-

E

i 2. Brief Description of Analysis ) ¢
- The  sample is tuffered at a pH of 9.5 with a borate buffer and is then

tipd—intoa sotution of boricacid:—For-samptes-containingammonia
; concentration of less than one milligram per 1iter, the ammonia concen-
: o - tration can be determined colorimetrically. For samples containing
higher concentrations (1.0 to 25 mg/1iter) the ammonia concentration is,
determined by a volumetric titration procedure.

3. Applicability of this Procedure:

o -

a. Rznge-of Concentration:

Colorimetric Method - 0.03 to 1.0 mg NH -N/iiter .
Titrimetric Method -1.0°to25 mg NH3-N/1iter '
= (The fange of these methods may be extended for _sanples by dilution. )

. NOTE: & range from 0.05 to 1400 mg NH -N/iiter {s availuble by using.

~.an ammonia selective ion electrode. A separate EMP on this
method is available. :

b. Pretreatment of Samples: ' . -

, This procedure incitdes the manual distillation of the sampie at
PH 9.5 as specified.in e Federa1 Register Guidelines., -

c. Treatment of Interfe'

-

i

ces in Samples:

This procedure includds addition of sodium thiosulfate to r

residual chlorine., If samples contain volatile alkal nds

or mercury saits (sogletimes used as preservatives), onsult the

: Source of Procedure* for appropriate treatments.’ I zf
*Source of Procedure: Metho Chemical Analysis o, Hater and: Hastes.

1974, Environmental betecti A ncy, hods
Assurance Research Laboratory, ¢ ati,

vei

H




EFFLUENT MONITORING PROCEDURE: MNitrogen, Ammonia Determination

. Equipment and Subply,quuirements
A. Capital Equipment

1. Analytical balance, 200 g capacity
2. Trip palance, 500 ¢ capacity ,
3. Meter, pH

~4. Spectrophotometer and cuvettes

B. Reusable

Burner, Meker type, yas
Safety glasses
Laboratory apron
Pipéttes, volumetric, 1, 2, 5, 25, 50 ml
Graduated cylinder, 100 ml
Kseldahl flask, 800 ml o "
Cofidenser, Allihn, 600 m! "
.-Kjelidahl spray trap

Support, tripod base, 10 X024 inch
Clamps, two, utility » .

Béaker, 600 ml .
Flask, Erlénmeyer, 500 ml s,
Reagent bottles, 200 mi, 500 ml
14. Plastic squeeze bottle, 500 ml ‘
15. Nessier tubes, 50 ml . . N

i

=3pc

C. Consumabtle

Boiling chips
Bordic acid S
Methyl red indicator ] ‘
Ethyl alcohol or ‘denatured (3A or 30) s .-
thylene blue .. . .
. Mercuric fodide . - . Lo
Potassium fodide * - Yo .
Sodium tetra borate - ) RIS
, Sodium thiosulfate R Ry L
o % Sodium hydroxide ST R
Lo Z.NmmwmmcMoﬂde | . /E

Coﬁcentrated su’I furic. acid . /
\

T

<
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1. Glassware washiup"

° 2. Sti1l Cleaning

Lo

2.

Clean ail glassware in

suitable detergent, -

Add 500 m1 of ammonia-free
water to an 800 ml Kjeldahl
flask, - :

Add a few boiling chips.

o~
pd

Set up the stiil assgmbly.

Ignite the burner under the
flask and apply heat cau-
tirusly so that the water
boils slowly.

Test the distillate by adding
atout 5.0 ml”'of Nessler's
reagent.

“11a. DistiTTed water d?iiﬁﬁ‘w1thout‘%eavfhg:hny-v -

‘11a. Use'deionized distilled water,

droplets,

Shake 4 liters of
- distilled.water with 10 grzms of Ionac C-101 )
cat jon exchange .resin; available ‘from Ionac
. Chemical. Company, Birmingham, NJ*.

2a. The addition of boiling chips which have been
“previously treated with dilute sodium hydroxide

- will prevent bumping.

3a. Assembly consists of gas burner, distillation
flask, condenser and receiving flasg. '

-

{

. . o N
5a. If the distillate remains colorless, .he glassware:

. is not contaminated with ammonia.

*Cation exchange fesins are availatle from many
* manufacturers. This recommendation is not an

B e — = : TRAINING
" OPERATING PREERDURES | STEP"SEQUENCE—— - -—| INFORMATION/OPERATING GOALS/SPECIFICATIONS GUIDE NOTES
o UrERATING & S _ — ,
-~ NITROGEN; “AMMONIA-DETERMINATION IR B ' {p -
_ A Sample Preservation | . - T ’ . . . ) :
1. Addition of 15 Add 2 ml of r-ncentrated | la. Because organic nitrogen is progressively 4 L.Aa.
preservative . sulfuric aciu (H23042 or ammonified by biologic activity, the determimtion|-(p.17)—
B 40 mg of mercuric chloride of ammonia is best made on a fresh sarple. :
B (HgClZ)‘per liter a..' store_|1Db. The use of mercuric chloride is discouraged.
at 4° centigrade. i ’
. B. Equipment Preparation

_‘endorsement this particular product.
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.;.ésws::r MONITORING PROCEDURETNitrogen, Ammonia Determination . =

OPERATING PROCEDURES _

STEP SEQUENCE

™

INFORMATION/OPERATING GOALS/SPECiFICATIbNS,

_TRAINING
GUIDE NOTES

"7 c. Reagent Preparation

1. Boric Acid
* Solution

2. ﬁ%xed'lndicator
Sqlution

-

. Dissolve éo grams of boric

* water a

acid (H,B0,) in distilled
ﬁd ailute to one
liter yith distilled water.

. Dissolve 200 mg methyl red

indicator in 100 m1 95% . «
ethyl alcohol.

. Dissolve 100 mg methylene

blue in 50 ml1 of 95% ethyl
alcohol.

. Transfer the above two

solutions into a dispensing

la.

la.

3a.

- ¢
ey
L PN
LR s i
A

This®is a 2 percent solution of boric acid.

A .,
- T

Specially denaiured ethyl alcohcl conforming to
formula 3A or 30 of the U.S. Bureau. of Internal
Revenue may be. substituted for 95% ethanol.

This solution should be prepared frash ever}

30 days.

3. Nessler Reagent

’,

glass—bottles

LA

. Dissolve 100 grams of

e

mercuric iodide and 70 grams

.of potassium iodide in about

300 m1 of distilled water.

. Add the above mixture slowly

tq .a cooled solution of .
160 grams of sodium hydroxid
previously dissolved' in
500 m1 of distilled water.

Dilute the mixture to 1
liter.

\

la.

2a.

3a.

Mercuric rodide dissolves after potassium

iodide is added.

Use a glass rod for stirring or a magnetic stirrer

when the mixture is being added.

Store the reagent in a pyrex glass bottle.

out of direct sunlight.
for a period of up to one year.

Keep
It will remain stable

315
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. TRAINING
GUIDE_NOTES

- v e et e .

-1, Add. 10 ml. 1 N sodium

dist111ed,water -and’ -dilute:

-

‘water,

2. Add 4 75 grams of sodium

tetraborate (Na28407 IOHZO)

- to about 300.m1 distilled

- water ina 500 ml volumet-
ric flask.

3. Disso]ve and dilute to the
' 500 'ml volume with
distilled water.

_‘\“_ e

to the. mark with distilled' |

hydroxide to 50 ml" of 8

- 3a.

. preparation.

This

Y

Use a 100 ﬁ] volumetric flask.
“This soTution will ‘have a concentrat
" Tc. Seé°reagent #6:for 1 N sodium hydrox

ion of 0.1 N.
ide

4, Add 88 ml of the 0. 1 N NaOH
. (Step 1) to a 1 liter

v

Tlask.
5. To the same ‘flask add -
.500 m1 of the 0.025-M

6. Swir] to mix and dilute to
the 1 Titer volume with
dist111ed water

sodfim'tetraboraté (Step 3)§..

6a. This 1s-§hg borate buffer solution.

e

e
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EPFLUENT MONITORING PROCEDURE :

£ k*

Nitrogen, Ammoria Determination

———

. OPERATING PROCEDURES -

STEP SEQUENCE

- INFORMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES

5. Sulfuric Acid
Stock Solution
Approximately 0.1N

Sodium Hydroxide
N

e

Sodium Thiosulfate
(1/76N)

—_—

/ 8. Stock ammonium

' chloride (1 ml =
1,0 mg of ammonia

" ‘nitrogen)

1. Add 3 ml of concentrated
sulfuric acid (specific
gravity 1.84) to about
800 ml of CO, free dis-
tilled water? Mix well
and dilute to 1000 ml wit
CO2 free distilled water.

. Dilute 200 m1 of this sol
tion to one 1iter with CO
free distilled water.

. Dissolve 40 grams of sodi
hydroxide (NaOH) in am-
monia-free water and dilu
‘to one liter. .

. Dissolve 3.5 grams of
sodium thiosulfate
pentahydrate in about
300 ml of distilled water
and dilute to one liter
with distilled water.

Y 1 Dissolve—3:819-grams—of—

NH4C1 in water and dilute
to'1 liter.

318

h

U=

2

q

Ta
1b

2a

2b. Standardize according-to the procedure prescribed

Ta
1b

la
1b

1¢

la._Wherever water is mentioned it refers to

.'Use~a 3 ml pipette. A pipette bulb must be usea.
. Use a 1000 ml volumetric flask. A

~ e

3t
"l.-Lc

. Use a 1000 m1 volumetric flask. The corcentration
of this solutian should be about 0.02N. )

in the EMP "Determination of Total Kjeldahl
Nitrogen."

. Use a volumetric fiask. A

. Transfer reagent to pyrex reagent bottle fitted
with a rubber stopper.

. This solution can be used to remove residual
chlorine from the sample prior to distillation.

. One ml of this solution will.remove 1 mg/1iter
of residual chlorine in 500 ml of sample.

. Use sodium thiposulfate pentahydrate Nazszo3 . 5H20.

ammonia-free water., — ™~

‘‘‘‘‘‘

319

Page No. 6-9




e PR BT i A et T 3 T e

e,

"_EFFLUENT MONITORING PROCEDURE: Nitrogen, Amonia Dotermination - N Page No. 6-10
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‘OPERATING. PROCEDURES ‘ ~ STEP SEQUENCE INFORMATION/OPEﬁATING GOALE/SPECIEICﬁTIONS - Ga¥ﬁ£"§3¥551n"h§
I 9. Working. ammonium 1. Dilute 10.0 m1 of the Ta. Use the stock ammonium chloride solution

‘ %hloride sg}ution ‘ NH4C1 to 1 Titer with - (reagent #8). .
— 1ml =0.01mg 4 ) ‘ L
sl of. ammonia - vater. ~ , . "

nitragen) §
D: Procedure (Sample 1. Add- 500 ml of ammonia-free la. Use a graduate cylinder. . ;
+  consains 1.0 to . water to an 800 w1 Kjeldahl ) . \L// o
25.0 mg/1 ammonia - -flask. , ' - B
nitrcgeg)

2. Add a few boiling chips to | 2a. The addition of boiling chips which have been

the flask. previously freated with dilute sodium hydroxide e
. - will prevent bumping during the distillation =
process. \
3. Set up fﬁe still assedBIy Ja. Cooling water to condenser turned off.
as before. ‘ )
4, Ignite the burner and steamq 4a, Periodiéa31y~check the distiliate in the re- c
out the distillation ceiving flask by adding a few milliliters of e .
apparatus. . Nessler's reagent. If the distillate remains E
T, o0 colorless, the apparatus is not cohtaminated with . !

any tracg of ammoriia,

5. Continue the cleaning .
process until you are”
-assured that_no traces  °
of ammonia are'present.

r e ’ £
. ) o £

,FET_TFEEE?EF'iFHUU‘mT‘a?iquot——-6av_1£.chlorin§_i§_ resent in the sample it must be §VII.D.6a. o

. 2323{) of sample into a 600 m1 - renoved-prior to f3‘31§t11jatjgnfby~adding.l.ml_.1(pL_1§1__~___“__;E
o s e ee) beaker.., of sodium thiosulfate for each T mg/liter of =
- : T *-—-residua1-chlonjne-jn_sonqml_gfl§gmg]e. oo

ettt s
-




I ;
T ‘ : L \ TRAINING :
STEP SEQUENCE INFORMATION/OPERATING GOALS/SPECIFICATIONS | 1 GUIDE NOTES

i

. Add sodium hydroxide solutiory 7a. Use a magnetic stirrer or a glass stirring-rod for| VII.D.7a.
(IN) until the pH is rajsed |  stirring. Use a dropping bottle for +»e addition : (p. 18)
to 9.5, of sodium hydroxide. y i
3 . . 7b. Check the pH during the addition with the use of a
. PH meter or by the'use of short range pH paper.

. Transfer the sampie to the .
previous?y'steam-éﬁeaned -
800 mi Kjeldahl flask.

. Add 25 ml of tne borate- -
buffer, A -

. Attach the flask and connect:[l0a. Turn.on water to cooling condenser. \

the still assembly. \ . ‘ Vo

, T A : N = N

. Add 50 ml of 2 percent 11a. The condenser tip should be adjusted so that it
boric acid to the 500 ml is below the surface of the liquid. \
receiving flask; and C . L

position the flask under i . AN

the\fondenser tip. ) -1

. Ignite the burner and distill] = . ~
300 m] at the rate of 6 to Ty A
10 ml \per minute. ~ “ ' R

. Remove the receiving flask' Vo~ \
and, turn off the burner.

. Add 3 drops of mixed indi- 4 )
cator to the recefving flask: ‘ : 1
and its contents.

s o~ E’:?&; ’i ’\\‘

Page No. 6-11 - .
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EFFLUENT MONITORING PROCEDURE: Nitrogen, Ammonia.Determination * .
- - = _—_—__‘—_g '_‘
‘ . . ) . - e | TRAINING - ¢
OPERATING PROCEDURES STEP SEQUENCE INFORMATION/OPERATING GOALS/SPECIFICATIONS J}GUIDE NoTES
— N 7 " ] -~ A RE ,
- 15, Set up a titration burette [15a. Use a 50 mi burétte, , LR
and fiii it with 0,02 N ¢ . . - .
: - sulfuric acid standard
solution, . A P
% "' -’ ! rl - / f
F ¢ {16. The color change at the ‘end » - :
point in thé titration should ’ ;
\ match the color change pro- | - -
¢ duced at the end point when . v
- a-plain distilled water - ?
sample is rurf’ through the - .
i i same procedure using all—_ e ) d ‘)
T reagents that would be used. . g L . v
E for a sample, . _ E
E. Calculations for 1. The amount of ammonia Ta. NHa-N mg/1 = A x 0.28 x 1000 -
- Titration: Procedure nitrogen present can be' T 8§ - .
- (Sample contai‘ns-l.g determined with the use of where:
to 25.0 mg/1 ammonia |- . the formuia to the right. ”.
nitrogen) R ‘. A - will equal the milliliters of 0.0Z o
Tl sulfuric acid used in the titration
° | e -7 s - will-equal the milliliters of sample
X - .\\ - used in the test - - .
" An example of the use of this formula for the .
analysis of a~wastewater sample.fcllows: 1
’ 2 1. Sample size. for the ‘afialjsis = 400 ml 3
z ~ - o
994 2, ml of 6,02 N 'sulfuric acid » 17.0 « E
” .3 3. MizN.mg/1 = 17.0 x'0.28 x 1000 .
. - - : ’ 400, . #
- . . NHaN ‘gng/j\=\11.9 me/ly - o
2. There is a cal T e
page 19, . \ .
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"~ /EFFLUENT. MONITORING ‘PROCEDURE :

Nitrogen, ‘Ammonia Detémiﬁation

~

© STEP SEQUENCE

TRAINING
GUIDE NCTES

"3+ .If the sample contains more -
than-25 mg/1iter of amonia,

" an-appropriately smaller
-sample size-myst be -used.

1f ‘the sample co

. 1.0 mg or less ammonia-
© nitrogen per 1iter, the
following procedure <hould

“‘be Usgd. - 2

ntains

2

F. Procedure
"~ (Sample-contains
0.05 to 1.0 mg
ammonia nitrogen
‘per liter). . _ .

1. Transfer a 400 ml sample inta

a '600'5.11"_ be,agkér.

2. Add. THNaOH with
- dropper until the.pH is 9.5,

e

flask.

‘5. Dilute to 500 ml.
6. Into 50-ml Nessler tubes

pipet the followi

of the working ammonium
chloride solution: 0.0, 0.5,

1.0, 2.0, 3.0, 4.
and 10.0 ml,

Transfer the pH 6.5 <smpie
%o a.steam ¢leaned 800 ml
Kjeldahl flagf and add
25 m1- of bo te buffer.

istil! 500 m1 at the rate
of “6-70 m1/minute into 50 ml
.. 0of -2 percent boric acid
contained in a 500 m1 glass
stoppered Erlenmeyer

2

an eye

rn. volumes

y o

I3

2a, fjse a pH meter or pH paper and stir the solution
during the addition of sudium hydroxide.

Ja. Use a 50 ml graduate for tne buffer addjtion.

1
.
“»

e

5a. Use anmon'la-fr,ee water,

'0, Soo’ 800’




EFFLUENT MONITORING PROCEDURE: Nitrogen, Ammonia Determination

. 2

- e S

s

I

" "OPERATING PROCEDURES

STEP SEQUENCE

‘7. Add suffiéient ammonia free
water to bring the volume
to 50 m].

8. Pipet into three Nessler
tubes 2, 25, and 50 ml of
the distilled sample from
step 5 above. Dilute with -

_water co, 50 ml.

Pipette 1.0 m! of the
Nessler reagents into each
standard and sample. tube
and mix, . o
10. Transfer appropriate aliqmt*
into cuvettes for measure-
ment of. the color intensity
.in the spectrophotometer.

Read the absorbance of all
tubes after 20 minutes at
425 nanometers against the
the G.0 standard.

1.

INFORMATION/OPERATING GOALS/SPECIFICATIONS

-
I

8a. Use a volumetric pipette. The purpose of using
three aliqupts-is to ensure that when the colors
are developed, one of the three will produce a°
color which 1ies within the range of the calibra-
tion curve.

| 9a. Use a volumetric pipette.

-

11a. Thére is an EMP on "Use of a Spectrdphotometer.“ ‘

G. Calculations for
Colcrimetric Pro~
cedure (Sample
contains 0.05 to
1,0 mg ammonia .
nitrogen per liter)

T TRy L s = T A -
s i b 2 g, e

1. Prepare a calibration-curve
of absorbance values of the
standards varsus mg of
ammonia nitrogen. For
examnie: if 2.0 ml of the
wot «ing NH,C1 are used, and
its concenfration is 0,01 mg
of NH,-N/m1, then 0.02 mg is
the vglue plotted on the
calibration curve versus‘the

-

S T TS Al e CANES L Tw.

la. There is an EMP on "Preparation of Calibration
Graphs." )

+

corresponding absorbance.

i3




EFFLUENT MONITORING PROCEDURE: Nitrogen, Amonia Determination

»
4 -
o

“

: : : N
OPERATING PROCEDURES . STEP SEQUENCE INFORMAT ION/OPERATING GOALS/SPECIFICATIONS cInnINING ;
o 2. Determine the amount of ‘ ) ?
NH3-N present in the sample ) . :
} ~ from the calibration curve, ' ’
- 3. Determine the mg of ‘ 3a, A=mg NHS-N read from standard curve :
N Niig-N/liter of sample using B = ml total distillate collected, including boric
’ the formula: acid and dilution® .
. Ax 1000 B C=ml distillate taken for nesslerization
. . “ mg/]_NHs-N =Tpxr D = mi of original sample taken

X An example calculation.using'a value from a
¢ calibration curve would be:

A = 0,015 mg (read from standardcurve) ‘ -
) B = 500 ml (300 ml distillate + 50 ml boric acid
, ) + 150 ml dilution water) )
‘ C=25ml (distillate which was diluted for
£ 0 nesslerization)

400 ml (ml of original sample §&ken)
" mg/1 LNHs-N = —D———A x 1000 %- i )

(NPT

pErn

. 50 2
. 0.015 x 199p _ 5
. N 7 B 1
1
= 0.015 x 50 -
mg/1 NHy-N = 0,75 T . -

o

There is a calbu1ation'§;eet on page 20,

331

Page No. 6-15




< S

sy

[a1

&

. N r - -
EFFLUENT MONITORING PROCEDURE: Nitrogen, Ammonia Determination . ‘

TRAINING GUIDE

I* | ‘ Incrodiction )
I1 ) Educational Concepts - Mathematics - T :
111 . Educational Concepts - Science . ‘ - - .
v ) ~. " Educational Concepts - Comnuﬁications )
v ‘ Field and Laboratory lEquipment g ‘
v Field and Laboratory Reagents

VII* . Field and Laborat.ory Analysis ‘

oo . safety I )

IX . Records and Reports

*Training guide materials are 'pres;ented ﬁere under the headings marked *. .
These standardized headings are used through this series of procedures.

.
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EFFLUENT MONITORING PROCEDURE: " Nitrogen, Ammonia Determfhatipn
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Section I

INTRODUCT ION a

TRAINING™ GUIDE NOTE

REFERENCES/RESOURCES

The compounds of nitrogen are of interest because
of the impcrtance of nitrogen in the life processes
of all plants and animals. Chemists analyzing -
sewage and freshly polluted waters learned that most
of the nitrogen is originally present in the form of
organic .(protein) nitrogen and ammonia. As time
progresses, the organic nitrogen is gradually
converted to ammonia nitrogen, and later on, if
aerobic conditions are present, oxidation of ammonia
to nitrites and nitrates occurs. Waters that contai
mostly organic and ammonia nitrogen are considered
to be recently polluted and :herefore of great
potential danger. Waters in which most of the nitro
gen is in the form of ‘nitrates are considered to
have been polluted a long time previously- and
therefore are not dangerous.to the public health.
Since the treatment plant is an accelerated version
of the natural process of converting nitrogen from
one compound to another, the monitoring of the
ammonia concentration is an effective means of
determining the efficiency of the biodegradation.

=]

The test described in this instruction can be fourid
in the 1974 EPA Methods Manual on page .159, entitled
Nitrogen, Ammonia (Distillation Procedure). If the
distillation is done at pH 9.5, another reference

which contains an acceptable procedure for this test

is on-page 410 of the 14th edition of Standard
Methods. ’

Sawyer, C. N. and
McCarty, P. L. Chem.

for San. Eng., 2nd Ed.,

McGraw-Hi11, 1967

Methods for Chemical
Analysis of Water and
Wastes, 1974, EPA,
MDQARL, Cincinnati,
Ohio 45268, p. 159,

Standard Methods for
the Examination of
Water and Wastewater,
14th ed., 1976, APHA,

~New York, Mew York,
p. 410

". Page No. 6-17




EFFLUENT MONITORING PROCEDURE: Mitrogen, Ammonia Determination ,

c /
FIELD AND LABORATORY ANALYSIS

- e

..Section VII .

Y

VIL.D.7a,

TRAINING GUIDE MOTE

At some water treatment plants ammonia is added in
the combined residual chlorination of water. Where
the free residual chlorination process is employed,

-ammoriia nitrogen will react with chlorire in ratios

which vary with: the nitrogen concentration. At

low ammonid’concentrations (0.1 mg/liter nitrogen) °
the’ratio approximates 1 to 10, while at higher
ammonia concentrations the ratio approaches 1 part
of ammonia nitrogen to 7.59 parts of chlorine. .If a
sample contains residual chlorine, then monochlora- *
mine, dichloramine, or trichloramine may be present.
Dechlorination prior to analysis will: convert these
substances to ammonia. C

Ammonia recovery from preliminary distillation will
be low on water ‘samples containing more than

250 mg/liter calcium.unless the pH is properly
adjusted before distillation is undertaken. The .
calcium and the phosphate buffer react to precipitate
calcium phosphate, releasing hydrogen" iors and
lowering the pH. g

-
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Sténdard Methods
13th Ed., p. 223
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Standard Methnds
.13th Ed., p. 223




LABORATORY DATA SHEET

e e o B Nitrogeh, Ammonia Determination ° . .
' ‘! . "(Sample -contains-1.0-to 25.0.mg/1 ﬁNH3-N),

Sample No. Date/Ti_me Samp}ed R ‘ - ' Sample Pt;int
. . (Sulfuric acid 0.02N ml ) (0.28)(1000) . - mg/1iter NH3-N

Sample mi
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LABORATORY .DATA SHEET

L ' Nitrogen, Ammonia Determination . . - .
. ) (Sample Contains 0.05 to 7.0 mg/Titer J{H3-N) ‘ S .

-~ & - -

- ~

Sample No. Date/Time Sampled - ‘ Sample Point ,

b . . o

. ’ . .

‘ . - (mg of-‘ NH,-N ____fooo)- (Total Distillate* Co‘l}ected ml__ )' ° ' ..
. - N X ./' - » - - = ——m/'l. NH3-N - .. ,
(Sample ml ) . ) (Distillate Taken for Ness‘leriz‘ation m-. ) . y . -

. »
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*Include boric acid plus dilution water & ' . “
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A PROTOTYPE FOR DEVELOPMENT. OF
.ROUTINE OPERATIONAL PROCEDURES

for the 77 ~ .

> > . ¢ - .
DETERMINATION OF NITRATE-NITRITE NITROGEN.AND

+ ,OF NITRATE NITROGEN, CADHIUH.REDUGTION:METHOD '
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as applied in.

WASTEWATER TREATMENT FACILITIES
~and in the
MONITORING OF EFFLUENT WASTEWATERS

. :National Training Center
. Munic{g?l Operations and Training Division

_Office of Water Program Operations .
U:S. Environmental Protection A ency
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" EFFLUCNT-MONITORING PXOCEDURE: Determfnation of Nitrate-Nitrite Nitrogen
i N . ) “and of Nitrate Nitrogen, Cadmium Reduction

Method
" This operational procedure wis «developed by:
NAME-  Don Roach - ' | ‘

ADDRESS ~ Miami-Dade Coﬁmnity College, South Campus, 1non S.W. 14 étreet.
. . . Miami, Florida 33176 ) e .

" POSITION. “Ch .ev~-- Chemispry Department T _

. e . +EDUCATION AND Ycu....CAL BACKSROUND ; - .
’ B.S. - Chemistry .- 0 S o . o
" @& +  MS. - Chemistry - ' , '

'  PhD. - Apai}tical Biochemdstry . .

~_~ . 1 yaar Comercial _!.apprqg,érf,y_‘fCheeifiis\,t o '

" - 110 years College Chemistry Instructor N B _
‘ . 7 years Chemical Consultant to Industry O .
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EFFLUENT MONITORING 7ROCEDURE: Determination of Nitrate-Nitrite ¥..iogen B

, and of Nitrate Nitrogen, Cadmium deduction =
- Method . : . ‘ g

1. Objective: ™~ . . .
\ » o 3
To determine the nitrate-nitrite nitrogen and the nitrate nitrogen content - -
of ar effluent. . o : :
2. Brief Description of Analysis: e

The procedure: csiverts mitrate nitrogen to nitrite nitrogen when the
nitrate is passed through a column containing: copper-cadmium granules.
Nitrate is almost quantitatively reduced to nitrite by this process. . s .
»The -resulting nitrite is: determined by reacting: the effiuent with sul- . ,
fahi]amide;and-gogpliﬁgﬁgithfﬂ-6_(1éqapthy1) « ethylenediamine dihydro- - ' ]
chloride to :form a:highly colored dye which can_ then be-determined.
colorimetricaily. A-correction-must-be made for, any ‘nitrite iniiclly
prasent in the -sample ¢’ ‘ce the method-determines total-nitrite., The . ) Do
concentration.of nitrive originilly present in-a-sample can‘be determined L
by -omitting ‘the- initial copper-cadmium reduction and carrying-out the
remainder-of - the procedure. Separate nitrate-nitrite values for a sample ° 5
may be obtained-by analyzing two aliquots ~f the same; one.with the .
. ‘copper~-cadmium -reduction step. and one without the initial reduction step.

vy

3 o b 0 Bl v o md

A} -

3.”Agp11§§b311§y of this Procedure: . o o .

h

a. Range of Concéntration:t’

0.01 to 1.0 mg N03-302 N/liter
'(The range may be extended for samples by dilution.)

¥

b. Pretreatment of Samples:
"The Federal Regicter Guidelines do 7ot specify any pretreatment.
c. Treatmgnt of Interferences in Samples: ~

This procedure includes directions for removal of turbidity ard/or of
grease and oil from samples. It atso inciudes addition of EDTA to -
eliminate interferences from metals. No other interferences:are noted
in the Source of Procedure.* A :

S -
-
]

* Source of Procedi :: Methods for Chemical Afalysis of Water and Wastes, 1374,
Environmental Protection Agency, Methods Development and Quality Assurance
Rescarc’ Laboratory, Cincinnati, Ohio, page 201,




EFFLUENT MONITORINé.PROCEDURE: Determination of Nitrate-Nitrite Nitrogen

. and of Nitrate Nitrogen, Cadmium Reduction
; Method
FLOW SHEET: - % ]
SAMPLE L ‘

TURBIDITY REMOVAL
(if hesessary)

OIL AND GREASE REMOVAL
+ (if necessary) <

- | 4DJUST oH TO BETWEEN 5
e AND 9 - (1f necessary)

/'—Rsoucnon OF NITRATE TO : : -
NITRITE BY .PASSING THROUGH
CADMIUM REDUCTION COLUMN

COLOR DEVELOPMENT BY REACTION
OF NITRITE WITH SUL~ANILAMIDE
AND WITH ‘N<(1- NAPTHYL) - -

ETHYLENEDIQMQNE DIHYDROCHLORIDE F

- 123
‘ .

MEASUREMENT. OF ABSORBANCE AT °
54C mm .

RESULTS: NITRATE N PLUS £ ‘
JORIGINAL NITRITE N : J .. ¢

-

The above pfocedures determine nitrate N plus nitrite N. The initial nitrita
concentration of the samples should be determined prior tc reduction. Thus,
the nitrate concentra;ion can be-determined by:

Nitrate N = Total Nitrite N - Nitrite N before reduction

N S

Page No. 7-5
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~  EFFLUENT MONITORING PROCEDURE: Determination of Nitrate-Nitrite Nitrogen :
_ ) and of Nitrate Nitrogen, Cadmium Reduction 4

Method | ; ®
7 . \5. DS . ” . ) N . A ;:
Equipment and Supply Requirements e . : V3

A, Capital Equipment:

Balance, analytical, 160 g capacity, precision + 0.1 mg
salance, triple beam, 500 g capacity, precision + 0.25 g
. .pH meter/combination electrode, range 0-14 pH '
Refrigerator, temperature ranc~ 2° - 10°C .
Spectrophotometer, wave length range 325-325 nr. .
Still and de-icnizing cartridges- (or other means of distilling and
de-ionizing water) ;- " '

AN LWN —
¢« o » o e

‘B. Reusable qup]ies: ‘ >

1. One apron, laboratory . ’ , ‘ *
2. One 100 'ml' beaker # ' . S
-3, Four 250 ml beakers {3 for buffer solutions)
. .One 400 ml . beaker
. One 1 liter beaker
. One 2 liter beaker N . -
. Two bottles, Barnes with stoppers and two drgppers, small gauge
. One 150 ml bottle, dropper ~
. Ope 250 ml bottle, plastic wash :
» 10. One 100 m! bottle, storage with.screw-on cap (storage of 6N HC1)
11. Seven 1 liter botiles, storage, brown with screw.on caps or rubber stoppers
12. Two 5 gallon bottles, water with bottom spout )
13. One brush, camel hai» (cleaning analytical balance)
14. Two brushes, bottle (cleaning glassware)
15. -One bulb, propipet tyge e :
16. One buret holder, double clamps (reduction column support)
.17. Two columns, reductior (see Figure 1. at the end of this section)
18, Three cuvettes .
J9. One 25 ml cylinder, graduated .
20.. Cne 50 m! cylinder, graduated - -
21. One 100 ml cylinder, graduated
22. One 500 ml cylinder, graduated
23. One 1 titer cy] nder,. graduated .
24. One 50 ml flask, volumetric with stopper (dilution of sample)
25. Twe ve 100 m} flasks, volumetric with stoppers (for standards)
26. X 100 m1 flasks, volumetric with stoppers (for samples - 1 flask
per samplé) : :
_ 27. Twelve 250 ml flasks, Erlenmeyer with stoppers (for standards)
28. X 250 m1 flasks, Erlenmeyer with stoppers {for samples-1 flask per sample)
29, One 1 liter flask, Erlenmeyer, or a large, empty chemical bottTe
(for Cd washings) - .
; - 30. Three 1 liter.flasks, volumetric with stoppers
L 31. Two 2 liter flasks, volumetric with stoppers
o 32. One filter funnel for 0.45 y filter (turbidity removal)

[T Ne NN NI -

]

¢

Page No. 7-6
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: EFFiUENT'MONITORING PROCEDURE: Determination of Nitrate-N:irite Nitrogen

. and of Nitrate Nitrogen, Cadmium Reduction
, Method

... - B. Reusable Supplies (Continued)

33. One funnel, powder

34. One funnel, large powder with large filter paper (for Cd washings)
35, One 250 ml funnel, separatory (oil and grease removal)

36. One pair glasses, safety

37. Two hoses, rubber, 3" strip, 4 cm I.D. with screw type clamp

38. One notebook (recording data)

39. Two 100 ml1 volumetric pipets (construction of reductior. columnc)

40. One C.5 ml pipet, volumetric

41.-Cne 1 ml pipet, volumetric X )

42, One 2 ml1 pipet, volumetric"

43, One 5 ml pipet, volumetric

44, One 10 m1 pipet, volumetric

45, One 25 ml pipet, volumetric

46. One 50 m1 pipet,=volumetric .

47. One rod, stirring (6" or 12") ' »

48, One sieve, 40 mesh . .

49,  One sieve, 60 mesh

50. One spatula (scovpula )

51. Two stands, ring. (support funnel, and reduction column)

52. One support, ring, small (support funnel)

b3

. C. Consumable Supplies:

1. Glasswool, wad

2. Membrane filter, 0.45 u : . .

. 3. Notebook (recording data) o .
"8, gen or pencil (recording data, marking flasks)

5. Soap

6. Sponges (for cleaning)

7. Tissues, soft (wiping cuvettes and electrodes) :

8. Towels, paper -

9. Twelve weighing boats
10. 26 g ammonium chloride, NH4CI

*11. 100 m1 ammonium hydroxide, NH40H

*12. 150 m1 buffer solution, STD pH 4
*13. 600 m1 buffer solution, STD pH 7
*14, 450 m1 buffer sclution, STD pH 10
**15, 25 g cadmium granules, 40-60 mesh
16. 55 m1 chloroform, CHC?3 RN
17. 20 g copper ulfate, pentahydrate, CuS0,-5H,0
18. 3.4 g disodium ethylenediamine tetraa'*tate, ,10H]4N2Na208
19.1¢ N-(l-napthyl) - ethylenediamine dihydrochloride, ‘2H14N2 2HC

*20. 200 m1 hydrochloric acid, concentrated, HC1
21, 100 m1 hydrochloric acid, dilute (6N), HC}
22, 100 ml phosphoric acid, concentrated, H3P04 -

*23. Patassium dichromate (cleaning solution), K2Cr.0,
24, 7.218 g potassium nitrate, KNO3

Page No. 7-7%'
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EFFLUENT MONITORING PROCEDURE: Determination of Nitrate-Nitrite Nitrogen
P and of Nitrate Nitrogen. Cadmium Reduction

SR Method
C. Consumable Supplies (COntinued) -

25. 6.072 g potassium nitrite, KNO2

- 26. 240 g sodium hydeoxide, pellets, NaOH
27. 10 g sulfanilamide, CSHBNZOZS

*28, Sulfuric acid, concentrated, (cleaning sclution) H,S0,
29, 100 g zinc sulfate, heptahydrate, ZnSO4-7H20
30, Labels, package, 1 1/2 x 1 inch
3. Paper. graph 8 1/2 x 11, package

A11 reagents should be reagent grade.
The above amounts do not allow for spillage o} mis%akes.

-

3
: *These amounts will vary - _ . N
. **This meta] can be purchased from EM Laboratories, Inc.,
i 500 Executive:.oulevard; Elmsford, New York , 10523, Cat. 2001 cadmium,
L coarse . powder .
Page No, 7-8 -
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'EFFLUENT MONITORING PROCEDURE: Determination of Nitrate-Nitrite Nitrogen

_...and of Nitrate Nitrogen, Cadmium Reduction
Method

- 100 ml : ;
: 3cm ID. volumetric )
80-85 el

/

—~

Y : |
A 2cm 3.5 mm ID.

| 8ScmEl  GLAss wooL PLUG 3 \
—{—~Cut
Page No. 7-9 %
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EFFLUENT ‘MONITORING PROCEDURE: Détermination of Nitrate-Nitri&e Nitrogen and of
. Nitrate Nitrogen, Cadmium Reduction Method -

t

.

4

Page No. 7-10
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OPERATING .PROCEDURES STEP SEQUENCE INFORMATION/OPERATING. GOALS/SPECIFICATIONS GE?S%N§3$ES
DETERMINATION OF NITRATE-NITRITE NITROGEN AND OF NITRATE NITROGEN, mg/liter % )
P . po a]
A. Equipment ~ o
Preparation y”yk
1. Glassware Wash-Up . Clean all glassware in la. Distilled water drains without ]eavi.g any
suitable detergént. - droplets on surfaces.
1b. Use chremerge if necessary.
2. Balance Inspection . Clean balance. la. Free of dust and dirt.
3. Spectrophotometer . Clean spectrophotometer. la. Free of dust and dirt.
Inspection - - ‘
. Turn power on by rotating | 2a. Pilot lamp on.
the power control 2b. Directions are for Spectronic 20.
clockwise. :
. Select wavelength by 3a. 540 nm on the wavelength scale.
rotating the wavelength -
. control knob either -
. direction until the proper
wavelength is reached
. Zero the 1nstrument by 4a. Meter needle reads zero.
bringing the meter needle ‘ .
to "0"_on the percent ,
transmittance scale. i
. Use an empty cell and %2. To be sure that the instrument
adjust the 14ght control : rument can achieve 100% T.
to 100% T.
347
' 348




Determination of Nitrate-Niirite Nitrogen and of .
Nitrate Nitrogen, Cadmium Reduction Method

FPLUENT MONITORING PROCEDURE :

>

: ® - ‘ ' TRAINING |
- OPERATING PRCCEDURES STEP SEQUENCE INFORMATION/OPERATING GOALS/SPECIFICATIONS GUIDE NOTES
’ B. Reagent Preparation
.
1. Distilled Water 1. Prepare approximately ten | 1a. An ion exchange column in conjunction with a still
) (109 liters of highly pure provides an adequate source of highly pure water.
: water. . 1b. This water will be used for all reagent prepara-
’ tion and washing of equipment.
1c. The pH of the water must be between 5.5-7.5.
2, Concentrated 1. Weigh 26 g of ammonium la. Distilled water should be used for all phases of
Ammon ium ChToride chloride, NH4C1, in a soluticn preparation including water used in
EDTA Solution weighing boat and wash washing a solid into a container.
into 2.0 liter graduated
beaker.
2. Weigh 3.4 g of disodium
ethylenediamine tetra-
acetate, C]0H14N2ha208,
and wash into the same
beaker.
e)
3. Add enough distilled water .
to bring the total volume
to approximately 1800 ml.
4. Use a pH meter to adjust 4a. Mix the solution thoroughly by stirring, after ‘
the pH of the solution to the addition of each drop of NH40H.
8.5 by the dropwise addi- . N
tion of concentrated
ammonium hydroxide,
NH40H.
5. After the pH has been ad- | 5«. Whenever a solution is traasferred, the container
- Justed, transfer the from which the transfer is made should be washed
, solution to a 2 liter and the washings added to the container to wkrich
volumetric flask. the transfer was made.
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EFFLUENT MONITORING PROCEDURE: Determination of Nitrate-Nitrite Nitrogen and of Page No. 7-12
I Nitrate Nitrogen; Cadmium Reductjon Method ‘ ° "
—_— _ » - RA

OPERATING PROCEDURES 1 STEP SEQUENCE - INFORMATION/OPERATING GOALS/SPECIFICATIONS,. GEID%N&3$ES
B. Reagent Preparation - ‘ . f

(Continued) 6. Dilute to volume with 6a. The solution is stable for several months. ’ “

" distilled water,

v R ' f

. - 7. Label the bottle 'in which | 7a. Include the name of the solution, your name and

the solution is stored. the date of preparation.
3. Dilute Ammonium 1. Measure 1200 m1 of the - -
- Chloride EDTA concentrated ammonium .
: Solution chloride-EDTA solution,
) using a graduated B .
cylinder, e

) B R

2. Pour the measdred solution
into a 2.0 1iter volume-
) T tric flagk.

3. Dilute to volume with
distilled water.

' 4. Store in a labeled 4a. Both the concentrated and dilu.e ammonium .

. - container, chloride-EDTA solutions are stab]e for several
P ) months, )

‘ 4, Color Reagent 1. Add 800 ml of distilled la. Use a graduated cylinder,

water to.a 1 ldter,flask 1b, USe a 1 liter volumetric flask.

2. Add 100. ml of concentrated
hosphoric acid, H3P04, to

the same flask.
3. Mix thbroughly. o

4. Neigh’ 10 g of sulfanilamide} 359

boat.




) 'QFLUENT MONITORING PROCEDURE: Determination of Nitrate-Nitrite Nitrogen and oF ' .
; ’ Nitrate Nitrogen, Cadmium Reduction iethod R
I : - - TRAINING.
: OPERATING PROCEDURES STEP SEQUENCE : INFORMATION/OPERATING GOAL>/SPECIFICATIONS . | GUIDE NOTES
B. Reagent Preparation. | 5 _Use awash-bettle—and = A
(Continued) - funnel to wash the . ‘ N\ "
- sulfanilamide into the
", - 1 Titer flask containing -
phosphoric -acid solution.
6. Weigh 1 g M-(1-napthyi)- ~
ethylenediamine dihydro-~ . .
chloride, Marshall's : / \ &
Reagent, and wash into - » ]
same flask. .
| 7. Dilute to volume with ' ’ ! .
distilled water.
8. Store in a labeled 8a. Container should be dark 1 liter plastic reagent
container. buttle.
8b. Store at 4°C when not in use. - ,
: 8c. Use at room temperature. ’
~ 8d. The solution is stable for several months.
. "8e. A very faint pink color may show up in this
. W . color reagent. You may still use the reagent.
: . If a precipitate forms in the reagen, though,
f discard it. ' | . ’ I
’ 5. Zinc Sulfate 1. Weigh 100 g of zinc sul- la. This reagent is uced if flocculation is employed ) :
} Solution fate heptahydrate, as an alternativ-  : filtration if the sample ’ .
ZnSO4-7H20, ir a weighing requires removal of turbidity. .
. boat. . -
- 2. Wash into a 1 Viter flask | 2a. Use a volumetric flask. r//// ‘
. using a wash bottle and a : T
. ' funnel, -~ v’ ‘
* 3. Ade suffici-nt distilled
. - water to ¢ .olve all of
353 the solid. . . 354
’ A ] Page No. 7-13
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EFFLUENT MONITORING PROCEDURE: Determination of Nitrate-Nitrite Nitrogen and of Page No. 7-14
. Nitrate Nitrogen,. Cadmium Reduction Method . -
—OPERA ING PROCEDURES |~ STEP SEQUENCE INFORMATION/OPERATING GOALS/SPECIFICATIONS B L

B. Reagent Preparation:
(Continued)

6.- Sodium Hydroxide
Solution (6N)

7. Ammorsum
Hydroxide

8. Hydrochloric
Acid, (6N)

4. Dilute to volume with
distilled water.

5. Store in a labeled
. . container.

1. Rapidly weigh 240 g of
solid sodium hydroxide,
NaOH, pellets in a'1 liter
graduated beaker.

2. Add 500 ml distilled
water to dissolve the
sodium hydroxide.

3. Dilute to a total volumé:
of 1 liter.

4. Store 9 a glass bottle or
jug and stopper with a
rubber stopper.

5. Label the container.

1. A 100 ml supply should be
" availabie. .

2. Place in a Barnes
(dropper) bottle.

1. Add 50 m1 of distillec
water t- . 400 ml beaker.

5a.
la.
1b.
2a.
3a.
4a.

4b.

la.

]a.

This solution is stable for at 1least one year.

This reagent is used if flocculation is employed
as an alternative to filtration if the sample
requires removal of turbidity.

‘Sodium hydroxide picks up moisture from the air

quite readily.

The water should be added with constant swirling
to avoid fusing. .

The solution should be allowed to cool to room
temperature before the dilution is made.

Sodium hydroxide slowly etches glass causing
glass stoppers to stick.
The solution is stable for at least a year.

-

Drop quantities may be required for pH **
adjustment.

A 100 m1 graduated cylinder is suitable for
measuring the volume of the dist111ed water and
the volume of the acid.




EFFLUENT MONITORING PROCEDURE: Determination:of Nitre: a-Nitrite Nitrogen and of
Nitrate Nitrogen, Cadmium Reduction Method

OPERATING PRCCEDURES

STEP SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES

B. Reagent Preparation
(Continued)

9. Cc.'per Sulfate
Solution (2%)

10. Nitrate Stock
Solution

357

2. Slowly add 50 ml of

concentrated hydrochloric
(HC1) acid (12 N) to the -
same beaker.

. "Mix thoroughly.
. Stere in a 100 =1 bottle.
. Label the container.

. Weigh 20 g of copper

sulfate nentahydrate,
CuSO4-5H20, in a weighing

boat.

. Wash copper sulfate into a

one }iter volumetric
flask.

. Add sufficient distilled

water to dissolve the
solid.

. Dilute to volume with

distilled water.

. Store in a labeleu

container.

. Carefully weigh 7.218 g of

potassium nitrate, KNOQ‘
in weighirg hoat.

f 3a. About 500 ml of water should be sufficient.

4a. This solution is stable for at least one year.

la. An analytical batance 1ould b2 used,

353

Y
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EFFLUENT MONITORING PROCEDURF: Determination of MNitrate-Nitrite Nitrogen and of

Nitrate Nitrogen, Cadmium Reduction Method

-

Page No. 7-16

" OPERATING PROCEDURES

STEP SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES

B. Reagent Preparation
(Continued)

11. Nitrate Standard
Solution -

~ed

. Transfer the solid to a

1 liter volumetric flask
equipped with a powder
funnel.

. Use wash bottle to sash

the solid into the flask.

Add sufficient distilled
water to dissolve the
solid.

. Di]ute to volume with

distilled water and
thoroughly mix.

. Store in a labeled glass

bottle.

. Preserve the,solution by

adding 2 m1 of chloroform,
CHm3.

. Carefully pipet 10.0 ml of

nitrate stock solution
into a 1 liter volumetric
fiask.

. D1lute to volume with

distilled water.

2a.

3a.

4a,

7a,

7b.
. nitrate nitrogen (N03-N) in each 1.00.m! of

la.

1b.

1c.

This is best ach%eved by washing the solid onto
the funnel with.a wash bottle.

The weighing boat should be rinsed three times
and all of the rinse water should be added to
the flask.

About 500 m1 is sufficient.

The solution prepared,stored and preserved in
this manner should be stable for at least

6 months.

The nitrate stock soiution contains 1.00 mg of

solution. i

This nitrate standard solution should be prepared
fresh for each use.

The nitrate stock solution should be at room -
temperature before using.

Use a 10 m1 volur=tric pipet.

360




EFFLUENT MONITORING PROCEDURE.:

Determination of Nitrate-Nitrite Nitrogen and of
Nitrate Nitrogen, Cadmium Reduction Method

OPERATING PRCCEDURES

STEP SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES

B. Reagent-Preparation 3.
(Continued)

12. Nitrite Stock 1.
Solution

Store in a labeled

container.

Weigh 6.072 g of
potassium nitrite, KNOZ,

in a weighing boat.

. Transfer the solid to a

1 liter volumetric flask
using a powder funnel.

. Use wash bottle to wash

the solid into the flask.

. Add sufficient distilled

witer to dissolve the

_solid.

. Dilute to volume and mix

thoroughly.

. Store in-a labeled glass

vottle.

. Preserve the solution by

adding 2 m1 of chloroform
for each 1 liter of solu-
tion and refrigerate when
not in use.

2
J

3a.

la.

Ja.

4a.

7a.

7b.

Use withih one hour of preparation.

. The nitrate standard solution contains 0.01 mg

of nitrate nitrogen (N03-N) in each 1.0 ml of
solution,

An analytical balance should be used for all
weighings involving standards.

The weighing boat should be washed three times
any the washings added to the flask.

About 500 ml is sufficient.

The solution should be stable for at least.

3 months when preserved this way and storcH

at about 4°C when not in use.

The nitrite stock solution contains 1.00 mg of
nitrite nitrogen (NOZ-N) in each 1.0 ml of
solution.

362
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EFFLUENT MORITORING PROCEDURE :

Determination of Nitrate-Nitrite Nitrogen and of
Nitrate Nitrogen, Cadmium Reduction Method -

-
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OPERATING PROCEDURES

STEP SEQUENCE

INFORMATION/OFcRATING GOALS/SPECIFICATIONS .

TRAINING
GUIDE NOTES

B. Reagent Preparation
(Continued)

. 13. Nitrite Standard
Solution

. Pipet 10.0 ml of nitrite

stock solution into a
1 liter volumetric flask.

. Dilute to volume with

distilled water.

. Store in a labeled

container.

e

la.
1b.

lc.

3a.
3b.

\;

_ A —

This nitrite standard solution should be prepared
fresh for each use. /

The nitrite stock solution should be at} room
temperature before using.

Use a 10 m1 volumetric pipet.

Use within 1 hour of preparation.

The nitrite standard solution contains 0.01 mg of |.

nitrite nitrogen (N02-N) in each 1.0 ml of
solution.

o

C. Reduction Column
- * Preparation .

l.vbreparation of the
Glass- Column.

353

-

. Construct a glass column
by joining a 10 cm length-

of 3 cm ID glass tubing
with a 25 cm length of

3.5 mm ID tubing using

figure 1 as a guide.

. Loosely plug the delivery

tip of the column with
glass wool.

la.

“1b.

lc.

>

- Figure 1 is at the end of the Equipment and

Supply Requirements Section.

The column shown in Figure 1 was constructed by
cutting both ends off a 100 ml volumetric pipet
as -indicated.

Fire polish all cut surfaces.




EFFLUENT MONITORING PROCEDURE : Determination of Nitrate-Nitrite Nitrogen and of

Nitrate Nitrogen, Cadmium Reduction Method \
- , va . ' ‘ TRAINING
OPERATING PRCCEDURES STEP SEQUENCE INFORMATION/OPERATING GOALS/SPECIFICATIONS 1 GUIDE NOTES
C. éeuwcbiqp Column ' . - . ' )
Preparation - o
(Continued)
2. Preparation of 1. Weigh about 20 g of . la. This will be enough for one column..
Coppeiized cadmium grafiles in a 1b.-Granulated cadmium (49-60 mesh) can be purchased.
Cadmium for weighing boat. . Ic. ATternatively, file sticks of pure cadmium metal } °
Packing the (reagent grade) with a coarse metal hand file
Glass Column (about second cut) and collect the fraction which
’ - passes a. sieve with 10 mesh openings and is re-
tained on sieves with 40, then 60 mesh openings. .
1d. Handling cadmium is hazardous, thus filing should §VIII.C.2.1d
be conducted under a hood using rubber gloves and\\S?{46‘)
mask. T e
2. Transfer the cadmium to a | 2a. A scupula and wash bottle with water is good for :
400 m1 beaker. this. i .
3. Add erough dilute (6N) _ *
hydrochloric acid to .
cover the granules.
4, Swirl the contents of the
. beaker,
. 5. Pour off the acid while Sa. All decanting should be done into a container - |’ - <:
¢ retaining the granules equipped with a large funnel and filter paper ] )
in the beaker. - S0 as-to catch all the small cadmium particles. -~
5b. Use this filter paper for any subsequent cadmium - )
washings. . .
6. Add eﬁaugh distilled water
to cover the granules. B
l) po N
Li(SK) é}{;(;

Qo ‘ A . Page No. 7-19
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EFFLUENT MONITORING PROCEDURE: Determination of Nitrate-Nitrite Nitrogen and of
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OPERATING, PROCEDURES °

R ——

STZP SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING

C. Reduction Celumn
Preparation
(Continued)

9.

10.

1.

12.

13.

. Pour off the water while
retaining the granuios 4n
the beaker.

. Repeat stepg 6 and 7,
above, two more, timas-so—
that the granules receive

. @ total of three dis-
tilled water *washings.

Add 100 m1 of the 2% -
. copper sulfate solution to}
the yranules and swirl for
five minutes o1 until the
blue col r of the copper
sulfate fades., .

Carefully decant off the
solution leaving the
copperized cadmium
craaules in beaker.

Repeat steps 9 and 10
until a brown colloidal
(very fine) precipitate
of metallic copper does
form. :

Wach the copper-cadmium
at least 10 times with
distilled water.

Place the washed copper-
“cadmium on the 60 mesh
sieve.

1y
—

2
» .

& -

3

9a. A brown colloidal (very fine) precipitate of
+ metallic copper may form.

10a. Also decant’ off through the filter paper any
precipitate that formed.

<
-3

. A1l cof the brown precipitated copper should be
removed by washing 10 times but continue to
wash if any remains.

i

GUIDE NOTES

1




'FLUENT MONITORING PROCEDURE: Determination of Nitrate-Nitrite Nitrcgen and of

Nitrate Nitrogen, Cadmium Reduction Method

OPERATING PRCCEDURES

TEP SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES

C. Reduction Column
Preparation
(Continued)

14,

15,

16

17.

18.

19.

.- Decant off excess water

Pour water over the
granules at least three
times so that all the
small particles will
wash through the 60 mesh
screen,

Return meshed granules to
the beaker.

used to transfer th
cadmium. )

Close the clamp an the
column delivery tube.

Fi1l the column almost to
the top of the cup part
with ammonium chloride-
EDTA solution.

Loosely fi11 the reduction
column with copper cadmium
granules to .. levei about
2 cm belew the broad,
cup-like section as shown
in Figure 1,

14a.

15a.

18a.

19a.

19b,
19¢c.
19d.

Hold the sieve over the filter paper during
these washings.

Use a scupula and the wash bottle.

Use a graduated cylinder and very slowly pour the
solution down the inside wall of this column S0
air pockets do not form.

Avoid tight packing of granules by allowing the
granules co "float" down through the solution

of ammonium chloride-EDTA. .

A glass stirring rod may be used to transfer the
cadmium to the column.

For regeneration of column see training guide.

when column is not in use, fill it with ammonium
chloride-EDTA solution so that the granules are
covered with about 2.5 cm of solution above them,

Page No. 7-21
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VII.C.2.19¢
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Nitrate Nitrogen, Cadmiim Reduction Method
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OPERATING PRCCEDURES

STEP SEQUENCE

= -

INFORMATION/NOPERATING GOALS/SPECIFICATIdNS

TRAINING
GUIDE NOTES

C. Reduction Column 20.
Preparation
(Continued)
{
21.
22

. Close the screw clamp.

Open the screw ~7amp and
measure the fiow rate of
ammonium chloride-:ZDTA
solution through tne
cotumn.

When the flow raté'can be
maintained between 7 ml
and 10 ml/minute, drain

off the ammonium chloride-

EDTA solution until it is
about 2.5 cm abeve the
top of the granules.

20d.
. of the copper cadmium column until a flow rate of

. To calculate the flow Féte, place a short 50 ml

graduated cylinder under column and measure the
amount of fluid collected in one minute.

. The flow rate should be between 7 ml and

10 ml/minute.

. If the flow rate is too fast, tighten the screw
“clamp. If the clamp must be so tight that control

is lost, add more copper cadmium granules to the
column. .
If the flow rate is too slow, decrease the length

" 7-10 ml/minute is achieved. -

2la.

“When the column is not in use, the copper cadmium

granules should be covered with ammonium chloride-
EDTA solution so they do not dry out.

D. Removal of
Interferences

1. Turbidity Removal 1.
{If Necessary)

371

Prior ta analysis, remove
turbidity frem samples
by filtering through a
0.45 y membrane fiiter.

la.

1b.

If the turbidity is not removed by filtration,
proceed as follows: Add 1 ml of the zinc

sulfate solution to 100 ml of sample. Add

enough 6 N sodium hydroxide to bring the pH to -
10.5, (about 8 to 10 drops is usually sufficient).
Let the treated sample stand for 15 minutes.
Filter through a 0.45 y membrane filter.

Suspended solids can clog the reduction column.

VI.D
(p. 42)

378
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BDetermination of Ni&rate-

Al
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Nitrite Mitrogen and of

thrate‘Nitrogen, Cadmium Reduction-Method

v

-

STEP SEQUENCE

TNFORMAT ION/OPERATING GOALS/SPECIFICATIONS ¢

TRAINING
GUIDE NOTES

OPERATING PRCCEDURES
D. Removal of
Interferences
(Continued)
2. 0i1 and Grease 1.
Removal (If
Necessary)
' 2
3.
"
; 5.
BT
R 7.

. By dropwise addition, add

. Add 25 m1 of chioroform.

Prior to analysis,
measure 100 ml of the
sample (filtered sample
if the original sample
was turbidg into a 400 ml
beaker.

sufficient concentrated
hydrochiorvic acid (12 N)
to bring che pH down to 2.

Place thegsample in a
250 m! separatory funnel.

Shake gently to xtract
the oils and grease into
the chloroform laver.

Allow the separatory
funnel to stand until all
of the chloroform layer
settles tc the bottom.

Open the stopcock and
allow the bottom (chloro-
form) layer to pass into
a 400 m1 beaker,

2a.
2b.

ba.

6a.
6b,

7a.

°

2

. 0i1 and grease can clog the reduction ¢olumn

and coat the Cu/Cd granules,

e
.

ES

Use a pH meter in adjusting the pH to 2.
Standardize using standard buffer of pH = 4.00.

Carefully release the pressure after shaking

gently so that nc¢-saieple is lost. This can be
accomplished by inverting the separatory funnel
and slowly opening the stopcock away from face

and other peonle.

Piace funnel in ring stand. -
Remove stopper while layer is settling.

Grease and oils are extracted dinto chloroform
layer leaving a grease-o0il free sample which is
used for analysis.

9

374
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OPERATING PRCCEDURES

STEP SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES

- D. Removal of
Interferences
(Continued)

8. éepeat steps 4, 5, 6, and
7 with 25 ml of fresh
ch]oroform.

8a.

Thé,second chloroform extract is added to the
same beaker as the first extract.

E. Preparatioa of
" Nitrate Working
Standards

1. Nitrate Working
Standards

1. Prepare nitrate working

~ standards by respectively
pipetting the following
volumes of nitrate
standard solution into
each of six 100 ml
volumetric flasks.

Add This For This
Volume of Concentra-
Nitrate tion of
To Flisk Standard  NO3-N in
No. Solution mg/1
1 0.0 m} 0.00
2 0.5 m 0.05
-3 1.0 mt 0.10
4 2.0 ml 0.20
5 5.0 ml_ 0.50
6 10.0 m * 1.00

2. Dilute each of the flasks
to volume with distillad
water.

1a.
1k,

1c.

Label flasks.

Use appropriate volumetric
2.0ml, 5.0 ml, 10.0 mi). .
The 0.00 soiution which contains no nitrate (or
nitrite) serves as the reagent blark for the
nitrate samples and standards which are passed
through the reduction column.

pipets (0.5 ml, 1.0 ml,
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EFFLUENT MONITORING PROCEDURE: Determination of Nitrate-Nitrite Nitrogen and of

a

Nitrate N1*rogen, Cadmium Reduction Method

OPERATING PRCCEDURES

STEP SEQUENCE

INFORMAT ION/OPERATING GOALS/SPECIFICATIONS

TRAINING
GOIDE NOTES

E. Preparation of
Nitrate “Horking
Standards” {Continued)

. Use the working standards
immediately after their
preparation.

/

o

F. Reduction of Nitrate
< to Nitrite

1. Adjustment of pH

2. Activation of
Column

. Yse a pH meter to adjust

the pH of each of the
working standards to
between 5 and 9 either
with concentrated hydro-.
chloric acid or with
concentrated armonium
hvdroxide.

. Pipet 25.0 m1 of working

standard #6 to a small
Erlenmeyer flask.

. Add 75 ml of the dilute
. ammonium chloride-EDTA

sojution to the same
flask.

. Mix the workinj standard

thorought: by sw1r11ng

the conten s of the flask.

. Place a"252 m beaker

under the reduction
column.

la.
1b.

* this range.
lc.

1d.

la.
1b,
lc.

2a.

4a,

Use‘a beaker small enough for this volume of

standard to cover the pl

H e]ectrode(s)

Make sure that the pH meter is calibrated within

Use buffer solutions pH 4, pH 7, pH 10 to

calibrate and check the
This ph adjustment is n
the pH is approximately
(No- pH adjustment is ne

meter, ,
ecessary to insure that
8.5

cessary if the pd is

<

atready between 5 and 9.)

Activation of column is
surfaces of Cu-Cd granu
This stand-rd is 1,00 ™
concentration.

A 250 ml flask is good

necessary to prepare
les for re . u.tion process.
g NO3 -N/liter

for this purposz.

A 100 ml graduated cylinler is good for this

purpose.

L]

.

You will coTlect the reduced work1nq standard

in this beaker.
N

~,

\

1

378

Page No. 7-25




EFFLUENY MONITORING PROCEDURE :

¥

/

Determination of Nitrate-Nitrite Nitrogen and cf

Nitrate Nitrogen, Cadmium Reduction Method

* Page No. 7-26

s

OPERATING PRCCEDURES -

STEP SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATIONS

RAINING
GUIDE NOTES*®

F. Reduction of Nitrate
to Nitrite
(Continued)

»

Q-

s

4
L L4
C -

10.

1.

. Check tha* the'level of

ammonium chloride-EDTA

«sotution in the column is

down to the top of the
granules,

. Pour the prepared nitrate

workirt}g standard into the
reduction column.

. Using the screw clamp

(see Figure 1) adjust the
collection rate to
7-10 m1 per minute. - *

. .Collect the reduced

working standard until
the level of solution. is
0.5 cm above ‘the top of

_the granules.

Close the screw clamp to

stop the flow.

Discard the entire re-
duced working standard,

Measure about 40 ml of .
ammonium chloride-EDTA
solution,

5a.

If the level is too high, drain the excess into

the beaker,

. Since the column will not hold the total amount,

add the finat amount after the first 15 m] has -

- -passed through the column,

. The clamp should be slowly opened until a

collectior rate of 7-10'ml per minute is

achieved,

. A collection rate of
minute should be care
. the coilection proces

-10 m1 of solution per
11y maintaired throughout
L4to assure complete re-

duction ot nitrate in the sample.

~_

!

~

= A

.~‘/f_‘ . H

10a, The.co]ump is now activaced.

»

1
L S




EFFLUENT MONITORING PROCEDURE :

Determination of Nitrate
Nitrate Nitrogen, Cadmiu

=Nitrite Nitrogen and of
m Reduction Method

-

OPERATING PRCCEDURES

" STEP SEQUENAE

IN%ORMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING
GLUIDE NOTES

/ F. Reduction of Nitrate

12,
to Nitrite I
(Continued)
13.
3. Reduction of 1.
Working Standards
B
N 2

?

-into-a-smal1--Erlenmeyer——

< Add* 75 m1 of the dilute

. Place a short graduated

. Pour the prepared nitrate

. Using the screw é]amp

Pour thed40 ml into the
column, -~

Repeat steps 8 and 9,

P}pet 25.0 ml of the
lowest concentration of-
nitrate working standard.

flask.

o

ammonjum chlorijde-EDTA -
solution to the same
flask. )

Mix nitrate working stand-
ard thoroughly by swirling
the contents of the flask.

cylinder under the reduc:
tion column. -

working standard into the
reduction column.

(see Figure 1) adjust the
collection rate to 7-10 m)
per minute,

the column, -

\
Ta. A 250 ml flask is
Tb. Label the flask.
_lc. Begin with the 0.00 mg/iiter solution.

good for this purpose.

-

2a, Use a 100 m graduatedbqylindqn.

v

4a. You need to measure 25 ml of solution in the

\

graduate. ¢

5a.
passed through the column.

"6a. The clamp should be slowly opened until a_

collectian rate of 7-10 ml per minute is

achieved.

6b. A collection rate of 7-10 ml of solution per

the collection process to assure complete re-

duction of the nitrate in

the nitrate working
standard. -~

13a. The nitrate standard should now be "washed off"

Since the column will not hold the total amount,
add the final amount after the first 15 ml has

minute should be- carefully. maintained throughout

v

'Page No. 7-27 ‘532323
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OPERATING PRCCEDURES

STEP SEQUENCE

| INFORMATION/OPERAT}NG GOALS/SPECIFICATIONS"

TRAINING
GUIDE NOTES

F. Reduction of Nitrate
to Nitrite
o (Gontinued)

7. Discard the first 25 ml
of solution which is
collected.

8. Replace the graduate with
the rinsed,air-dried
flask used for this
standard.

9. Collect the remaining
~ portion of the reduced
standard in the original
flask.

10. Analyze the reduced
- standard immediately
after collection- from .
the reduction column.

11. Repeat steps 1 through 10
" for each of the prepared
working nitrate standards,

|

7a.

9,
9b.

10a.

Na.
1b.

This dfscard portioﬁkserves to "wash off"
solution remaining in the column from any
previous pass-through)

y
A}

\

Close the sgney_clamp_whég\the level of solution .

is about 0.5 cm above the granules.
About 70 ml should be in the flask.

While one solution is passing'through the column
you should proceed to color development of the
previous sclution that has already been reduced.
Color development (Section G) must begin within
15 minutes after reduction: 3

Proceed from the least concentrated to the most
concentrated standard.
Label each receiver flask.

N
4

G. Color Devélopment of
Reduced Nitrate
Working Standards

1. Use a 50.0 m! pipet to
~  remove a 50.0 ml aliquot
from flask #1 (0.00 mg/
Jliter NO4-N).

o]

la.

lc.

b

.By using a propipet’ the aliquot can remain in

the pipet during the next two steps.’

. Rliquots of each of the wsrking standards should

have been passed through the reduction column as -
de ribed in the previous section (Section F).

The reduced working standards should:be, analyzed '

as soon as possible after the reductionand in
no case should they be allowed to stand ‘for more
than 15 minutes after reduction béfore color
development is begun.

-
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Determination of Nitrate-Nitrite Nitrogen and of
Nitrate Nitrogen, Cadmfum Reducticn Method

~

OPERATING PROCEDURES

Y

STEP SEQUENCE

INFORMAIION/OPERAfING-GOALS%SPECIFICATIONS :

TRAINING
GUIDE NOTES

fi. Colar Deveélopmeri of
Reduced Nitrate
Working Standards
(Continued)

2. Discard the remainder of
the nitrate reduced
working standard.

3. Shake flask dry,

4, Add the 50.0 ml working
standard bagk to same
flask from which it was
remqyed.‘

5:-Add-2:0-m1-of-the color —

- reagent to the 50.0 ml
of working standard.

6. Mix thorcughly by
swirling. °

7. Allow the working standard
to stand until color
_ devetops.

8. Repeat sceps 1 through 7
for each of the reduced
working standards.

3a. Do not rinse the flask.

4a. If you find the technique in steps 1-4 too
difficult, transfer the 50.0 ml to a different
flask. ’

o

“'5a"Use a 2.0 mivolumetFic pipet.

7a. The reduced working standard should be allowed
to’ stand for at least ‘10 minutes but not more

Spectrophotometric Measurements.

8a. Start with least concentrated solution and

¢ proceed to most concentrated. -

8b. Rinse the 50.0 ml pipet thoroughly after each
standard.

than two hours before doing Procedure L, -

H. Analysis of Samples
for Nitrate Reduced
. to Nitrite

1. Dilutian of
Samples (if
< necessary)

1. Pipet 25.0 m1 of unknown
sample into-50 ml volu-

Ta. Potable water samples will usually require no
“dilution, while sewage samples may require
dilution,

metric flask.

386
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Nitrate Nitrogen, Cadmium Reduction Method
.  A— —
- - TRAINING
OPERATING PRCCEDURES [ STEP SEQUENCE : INFORMATION/OPERATING GOALS/SPECIFICATIONS GUIDE NOTES
H. Analysis of Samples 2. Dilute to volume with 2a. If-you rieed to dilute a sample, you must apply a }VII.H.1.2a
for Nitrate Reduced distilled water. * dilution factor to the concentration found from |} (p. 44 )
B to Nitrite a standard curve. y
B (Continued) ‘ . . X
: 2. Adjustment of pH 1. Use a pH meter to adjust la. Put the 50 m1 of sample in a small beaker so
: . the pH of each sample to |. the pH electrode(s) is covered with solution.
: between 5 and 9 either 1b. Make sure that pH.meter is calibrated within
- - with contentrated hy- ' this range.
: drochloric acid or with 1c: Use buffer solutions pH 4, pH 7, pH 10 to cali-
: - = ———___§  ~ concentrated ammonium ., brate and_check_the_meter.. . . ——— b
: hydroxide. 1d. This pH adjustment is necessary to insure that
. - ) the pH is approximately-8.5 '
—— — ) (No pH adjustment is necessary if the pH is-
) already between 5 and 9.)
- 3. Reduction of 1. Aliquots of each of the .
. Nitrate to Nitrite .samples should be passed 3
in Samples through the reduction -- - - )
column as described in ' ¥ o
" Procedure F.3, "Reduction
of Working Standards," }
4. Color Development 1. Follow the steps in-
in Samples Procedure G, "Color : e
Co. Development." :
¢ I. Preparation of
Nitrite Working :
Standards . ' . : . '
1. Nitrite Working 1. Prepare nitrite working °| la. Label flasks. ) *
Standards - standards by respectively | 1b. Use appropriate volumetric pipets (0.5 ml, 1.0 ml,
' - pipetting the following * 2.0ml, 5.0 ml, 10.0 ml), .
38% volumes of nitrite stand- ] 1c. The 0.00 solution which contains no nitrite (or 388
Lo . ard solution into each of nitrate) serves as the reagent blank for the
six 100 m1 volumetric nitrite standards and samples that are not passed’ .
3 flasks. through the column. - .
. I _ o _ o wﬁ
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Nitrate Nitroger, Cadmium Reduction Method
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- : : - g i TRAINING
éPERATING P&OCEDURES‘I STEP SEQUENCE INFORMAT ION/OPERATING GOALS/SPECIFICATIONi° , GUIDE NOTES
- . i K ) .
1.ePreparation of I _
Nitrite Working Add This  For .This . ‘,
Standards -~ ° Volume of Concentra- . ‘
(Continued) . . . Nﬂtrite - tion of Lo
", [fo Flask Standard  NO-N in Tve ®
’ , ‘ Ho. Solution mg/1 | d
o | e st e CN
- e ~ 1. 0.0 m 0.00 .
: 2 3.5 m 0.05 . 4 .
| ’ 3 1.0 m] 0.10 - . . T W
| 4 2.0 ml 0.20 | P » _
i 5 5.0 m 0.50 . . ot : v
o : 6 10.0 m 1.00 - . , : o -
- 2. Dilute each of the flasks . ’ |
to volume with distille i /|
- ] water, \ . ) }
. ° " 3. Use the working standards ' B R
immediately after their /
- preparation. | - . . ' {
2. Adjdstment‘of pH 1. Use a pH meter |to adjust la. Use a beaker small enough for this volgme of
the pH of eachjof the standard to cover the pHielectrode(s).
— . working standards to . 1b. Make sure that pH meter is calibrated within this
| between 5 and 9 either range, . R
- } with, concentrated hydro- Tc. Use buffer solutions pH 4, pH 7, pH 10 to )
chloric acid or with calibrate and check the meter, ‘
concentrated ammonium 1d. This pH adjustment is necessary to jnsure that |
hydroxide. ' . the pH is approximately 8.5
. . . (No pH adjustment is necéssary if the pH is
already between 5 and 9.}
i
. / ;‘
" / ! . h o) ) ;
. I % ' f . ) -
* 'l o ; v i 390 '
389- - -

|
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b

~ .7

OPERATING PROCEDURES

STEP SEQUENCE .
o

INFORMAT ION/OPERATING GOALS/SPECIFICATIONS

~TRAINING |
~GUIDE_NOTES

J. Color Development of
“Nitrite Working
Standards .

9

—

. Pipet 25.0 ml of each of
the nitrite working
standards into each of
six clean 250 ml
Erlenmeyer flasks.

. Add 75 m1 of dilute
ammonium chloride-EDTA
solution to each of the
nitrite working standards.

. Mix each thoroughly by
swirling each flask.

. Use a 50.0 ml pipet to
remove a 50.0 ml aliquot
from flask #1 (G.00 mg/
liter NOZ-N). ‘

. Discard the remainder of
the standard from the
flask.

. Shake the flask dry..

. Add the 50.0 m1, nitrite
working standard back to
the same flask from which
1t was removed.

. Add 2.0.m1 of the'color
reagent to each nitrite
working standard.

. Mi¥ thoroughly by -~

» swirling.

2a.

4a,

2. Use a 25.0ml volumetric pipet, - <
1b. ;
. 1c.

Label each flask. . s
The nitrite working standards are not passed
through the reduction column.

Use a 100 ml ‘graduated cylinder.

. -

By using a propipet the aliquot can remain in the
pipet during the next two steps.

g

ki

A
/‘M

6a. Do not rinse the f]3§F5§

»

»

N

\
s
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S\
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i
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~
3
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-
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8a. Use a 2.0 ml volumetric pipet.
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‘QrLUENT MONITORING PROCEDURE.:  Determination of Nitrate-”rite'l Nitrogen ~nd of L . ‘

" Nitrate Nitrogen, Cadmium Reduction Metho. , e
s . . :
e — ‘ T TRAININ'
5 \ OPERATING PROCEDURES ° STEP SEQUENCE INFORMATION/OPERATING GOALS/SPECIFICATIONS GUIDE NOTES
§‘ dJ. COIQr-Deﬁglopment of | 10. Allow the working stand- | 10a. At Teast 10 minutes but no more than 2 hours
4 Nitrite Working .ards to ‘stand until color] ° should be allowed vefore doing Procedure L,
: Standards (Continued)w develops.” - ¢ Spectrophotometric Measurements.
: ' ' 11. Repeat steps 4 tlirough 10| 11a. Proceed from the Jeast concentrated to the most
5 . . for each of the nitrite : trated standard. N
: standards. Y " - the 7 Ol pipet thoroughly after each’
: - - ' - . standard, : B -

) K. Analysis of . ’ oo “ f ’“““’/’
Non-reduced .
Samples for : "
. Nitrite
i:pﬁﬁww, L gjiqijon-of 1. Pipet 25.0 ml of unknown | la. NOTE:- Potable water samples will usually
5 Samples (if sample into 50 ml volu- require ro ditution, while sewage samples
> ’ ; necessary) metric flask, ‘ may re§uire dilution.
;ﬁ; - i . s 2. Dilute to volume with 2a. If yfu need to dilute 4 sample, you must apply VII.K.1.2a
: - 5 distilled water. dilytion factor to get a final answer., i (p: 44)
. o 2. Adjustment of?pH 1. Use a pH meter fb adjust la. Put the 5 -o€‘samb1e in a small beaker so the
2 ' the pY of each sample to. PH electrode (3% is covered with solution.
B , ) between'5 and 9 either 1b. Make sure that pmeter is calibrated within
:af . . with concentrated hydro- ) tnis range, <
n3 ' chloric acid or with Tc. Use buffer solutigns pH 4, pH 7, pH 10 to
PR ' concentrated ammonium - | Calibrate and check the meter. -
. - : hydroxide, 1d. This pk adjustmént is necessary to insure that
. the pHs approximately 8.5 Yo
(No pH adjustment is necessary if the PH is
) ! already between 5 and 9.) ,
N « 4 : [
K f 3. Color Development 1. Pipet 25.0 mi cf sample la. Use a 25.0 m! vb]umetrjc pipet. :
RN . into a clean 250 ml .| 1b. Label. tine flask. ol ]
T . <. * Erlenmeyer flask. lc. The sample i3 not passed through the reduction
T column, :

L 7393 . SV o o Page No. 7-33
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EFFIUENT MONITORING PROCEDURE: Determination of Nitrate-Nitrite Nitrogen and of Page No. 7-34 ’ }
Nitrate Nitrogen, Cadmium Reduction Method .
v . B
* L ‘ TRAINING '
OPERATING PRCCEDURES . STEP SEQUENCE INFORMATION/OPERATING GOALS/SPECIFICATIONS GUIDE NOTES .

. K. Analysis of

" Non-reduced
Samples for
w1tr1te (Cont1nued)

. Add 75 m] of the dilute
.ammonium chloride-EDTA

solution to the same
flask.

»4

-

s

w

1.
.10 for each sample. N

—Mix—the-sampte—thoroughly

2a. Use a 100 ml graduated cyinder.

by swir]ing.

. Use a 50.0 ml pipet to

®move a 50.0 ml aliquot
from flask.

Niscard the remainder of
the solution from the
flask: ?

Shake flask dry.

Add the 50.0 ml of sample |{.
* back to same flask from

which it was removed.

Add 2.0 m1 of the color

reagent to the same flask.

Mix the sample thoroughly
by swirling.

. Allow the sample to stand

until color develops.

Repeat steps 1 through

4a..By using a propipet the aljquot can’' remain in
the pipet during the next tyg steps.

14

6a. Do not rinse the flask. .

-

.

8a. Use a 2.0 ml volumetric bipef.

Ay

10a. At least 10 minutes but no more than 2 hours
* ‘should be allowed- before doing Procedure L,
Spectrophotometric Measuremepts

11a. Rinse -the 50.Q ml pipet thoroughiy after e‘ch
sample.

L
&
.
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_QFLUENT MONITORING PROCEDURE :

Determination of Nitrate-Nitrite Nitrogen and of
Nitrate Nitrogen, Cadmium Redgs;jon Method

——

eduyced Nitrate
andards and °

3. Non<reduced
Nitrite Stand-

. ards\and

- . Sample(s)

—

8

. ‘Use the reduced nitrate

reagent blank to adjust

the instrumént to Zerg™

absorbance.

. Measure and record the
absorbance.of each re- - -

duced nitrate ‘working
standard.

. Measure and record the

absorbance for each
reduced sample.

Use “the nitrite reagent
blank (non-reduced) to
adjust the instrument to
zero absorbance.

i . ’ . TRAINING
% OPERATING PROCEDURES STEP SEQUENCE INFORMATION/OPERATING GOALS/SPECIFICATIONS GUIDE NOTES
L. Spectrophotometric ! ' \
Measurements , . k
1. Adjusting the 1. Consult the manufacturer's| 1la. Instrument must 5e°warmed up for at least .
Instrument - instructions for cali- - 10 minutes. o
brating your particular 1b. There is an EMP on "Use of a Spectrophotometer. " :
- instrument, ¢
. / :
2. Adjust~the wavelength to }
T TS80hm. T T T o . )
F » .
X 3, Check to make sure that 3a. If it does not read infinite absorbance with no
o the instrument reads sample cell in it, adjust the instrument so that
\ infinite absorbance with it does read infinite absorbance (see manu- »
v\ no sample cell in the facturer's instructions). -
‘ instrument. 3b. Use on and off switch to calibrate” inf,nite —y - -

absorbance.

la. Use 0.00.nitrate working standard reagent blank
which has been passed through the column.

~Ib—Adjust-to- zero -absorbance using the calibration

knob, ”

[ 4 e

“2a, Use the nitrate working standaras which ‘have

, been passed through the column. Yo
2b. Use data sheet provided. ‘

~

3a. Use data sheet pro&ided. :

la. Use 0.00 nitrite working standard reagent .lank.

1b. edjust to zero abscrbance using the calibration
nob. . <

f ) / N . f\

el i
td (

> -\ Page No. 7-35
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EFFLUENT MONITORING PROCEDURE :

Determination o Nitrate-Nitrite Nitrogen and of
Nitrate Nitrog:n, Cadmium Reduction Method

Page No. 7-36

A

» - TRAINING
OPERATING PKOCEDURES STEP SEQUENCE INFORMATION/OPERATING GOALS/SPECIFICATIONS GUIDE NOTES
L. Spectrophotométric Z. Measure and record the 2a. Use data sheet provided. ’ & "1X.L.3.2a
Measurements absorbance of each non- s, (pe a7)
(Continued) reduced nitrite working =~ M
_ - standard. M Rt
3 - . ) NN
3. Measure and record the 3a. Use data sheet provided. '{ W .
. absorbance for each non- - . A
¥ reduced sample. A
wrl R . -
_ W Preparation of “1. Obtain an 8 1/2 x 11 inch > -
x Calibration Curve piece of graph paper. . ‘
2. Label the longer side as 22. See Training Guide fer an example of labeling VII.M.2a 4
... . the concentration axis. the axis on a calibration curve. (p. 45) !
<:a3{ Label the shorter side »
’ “f~ as the zbsorbance axis. . - n
‘ 4§»Use the abscrbance value 4a. Use the absorbances and concentrations recorded | IX.M. 4a
. e and its corresponding ni- on the data. sheet in Column B, "Total NO +N03-N "1 (p. 479\
- - trate concentration for g
- each of the nitrate warking 4b. 12;512211 be thn standard curve for reduced W
~._ ' _Standards”"to make a, plot of P S ,
CoSL absorbarce vérsus

cencentration.

. On another piece of graph
paper follow steps 1, 2, 3,}’
and 4 using_absorbance va1-
ues and the corresponding,

*nitrite concentrationsfor 'k

each,nimthe-njfrite workfngi@
‘?tanda s. ok

gy
N ~p
by N

_ba.

5b.

) N
Use the absorbances and concentrations recorded
on the data sheet in Column D, "NOZ-N N

This w111 be the standard curve for non- reduced
sapples. ’ . - '
<0 ' I e A”A . B

. -~ -

{\‘!. -\.trﬁ-‘ ‘.E-’:\r ” s
) o e "!' N
, . \? ﬁ""«t—‘\w 2 f -’u, ’\.U .

[N
* /
= .

o R o &
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‘____FFLUENT MONITORING PROCEDURE: Determination of Nitrate-Nitrite Nitrogen and of e
. Nitrate Nitrcoen, Cadmium Reduction Method . -

OPERATING PRCCEDURES

STEP SEQUENCE

&
INFORMAT ION/OPERATING GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES

N.CMcHnéCMum;
Efficiency

. Divide the absorbance

value for the 1.00 mg/ .
liter NITRATE (N03)

working standard by the
absorbance for the 1.00
mg/1iter NITRITE (NOZ)

working standard to
obtain the column

abs of 1.00 mg/liter N03 std

la.

efficiency as follows:

abs of T.00 mg/Titer N0, std

2. Divide the absorbance -
.values for each of the

. Calculate the average

other NITRATE (N03)

working standards by the
absorbance value for the
corresponding NITRITE
(NOZ) working standard to

obtain a column efﬁiciency
value in each.case as ‘was
done in the previous step.

vaTue for the column
efficiency.

X 100

3a.,

3b.

The abbrevigtion, abs is used to stand for
absorbance.’

’

= % efficiency

The average value for the column efficiency
should be between 96% and 104%.
% efficiency does not fall in this range,
another cadmium reduction column should be
prepared and tested until the average column
efficiency does fall in this range.

For regeneration of a column,.see Training
Guide.

1;

If the average

n 1

VIL.N.3b
(p. 43)

P
A
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EFFLUENT MONITORING PROCEDURE:

¥ _Ta
) » o oamya

Determination of Nitrate-Nitrite Nitrogen and of
Nitrate Nitrogen, Cadmium Reduction Method
\

Page No, 7-38

Ty .
xf’q--ﬁ;‘fé{ . 1 _ \"
: ' Y TRAINING
OPERATING PKOCEDURES \ sTep SEQUENCE ’ X\ INFORMATION/OPERATING GOALS/Q%ECIFICATIONS GUIDE NOTES
- . ; Y
0. Determinaktion of 1. Use the absorbance for - la. If the sample was not diluted (25 m1 of sample 1X.0.1a-
mg/liter Nitrite * the reduced sample and is used), the mg/liter result is read directly (p. 47)
Nitrogen Plus Nitrate the standard curve for from the nitrate standard curve.

Nitrogen in.a Sample

-

reduced samples ("Total 1b.,

N02+N03-N") to obtain

the mg/liter of nitrite-N
plus nitrate-N in the
sample and record it in |-
Column (A) on the data
sheet provided,

involves diluting

standard curve mus
factor which would

If the concentration of nitrate in the sampﬁe
is too high for analysis, the: sample must be .
diluted, The procedure is described in H.1 ‘and

In.this case, the.mg/liter result from the_nitratq

the sample to a 50 ml volume. R

t be multi

plied by a dilution
be: .

S0 _ml VII.0.1b

Dilution Factor =

lc. The reduction proc
+ §nitially present

nitrogen and the s
nitrogen.

., Any nitrite nitrog
sample remains as

mi- sampie used in dilution

(p. 44)
ess converts the nitrate-N
in the sample to nitrite

pecies analyzed-is nitrite

en initially pre§ént in the
nitrite nitrogen after the

‘ ac reduction. Thus the total"nifrite analyzed is

\ the sum of the.nitrite initfally present and!’ﬂ’
. - the nitrite which has been fymed by reductidn »
- of nitrate. ' e ; K
1 . N VY \L -‘5
— — x N v ; 5? D .-::(, \:1 N . . o
P. Determination u: 1. Use té% absorbahggmfor la. If the sample wgsiggﬁgggghmeg st.ml of sample 1S JIX.P.1a PR
mg/1iter Nitrite. ] - the non-reduced sample \ . used), the mg/literi¥esu THis read directly from |(p. 47) P
Nitrogen- in a Sample } and the standard® curve ! the nitrite stﬁ,;gfd.qygﬂg. v Y e C
for, non-reduced samples 1b, If the samplenybs,dtlﬂteé to a 50 m1 volume (as JVII,P.1b 9
("Nosz") to obtain the ‘ giveg'dn H.[),lu §uiggliter result read from the - §(p. a4) y Eﬁ%
o ite-N in |- Zz-nitrite standard Curve must be multiplied by a CTAH
. ?ﬁé’;§§;1§faﬁ;t:;§§rg‘Jﬁiﬂg;if‘Hf gfjon«factor which yould befﬁ N . '%?’
in Column (C) on the data - Dilytion Factor = 50 gt Vhe NI R
sheet provided. S Ml sample usedsi-dkiution " ¢ E

‘{

,
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QFFLUENT MONITORING PROCEDURE :

'

Determination of Nitrate-Nitrite Nitrogen and of
Nitrate Nitrogen, Cadmium Reduction Method

(.
. ) TRAINING
OPERATING PROCCEDURES STEP SEQUENCE +NFORMATION/OPERATING GOALS/SPECIFICATIGNS GUIDE NOTES °
Q. Ca]culggion of 1. Subtract the mg/liter of la. Since the procedure measures the fota] nitrite [X.Q.1a
- _mg/1iter Nitrate nitrite-N in the sample concentration in a sample, the nitrite concen- [} (p. 47) .
Nitrogen in a Sample from the mg/liter of tration of samples must be determined before .
nitrite-N plud nitrate-N . reduction and after reduction. The nitrate :
f in the sample to obtain concentration of a sample is t..en determined by:
the concentration of
nitrate-N. NOS;N = (N02+N03-N) TOTAL - (NOZ-N) BEFORE @
¢ . AFTER REDUCTION
, - -t RE- '
e puc-
—— . TION
These concentrations were recorded on the data
sheet in Columns (A) and (C) respectively.
2. Record the answer %n
. Column (E) ‘on the data
: , sheet provided. -
. -
R. Calculation of 1. Multiply the value found la. (N03-N) x (4.43) = mng/liter Nitrate in sample,
- Tg/;;;g¥eNitrate ° ‘~{38 f;grg;e;"}gzggﬁnof 1b. N03-N value was calculated in Procedure Q and fX.R.]?
4 43 . .7 recorded in Column (E). ) (p. 47)
2. Recdrd the answer in . :
» . Column (F) on the data
. - sheet-provided: . . ‘
' " . - - " ¢ -
. $. Calculation of 1. Multiply the value found la. (NOZ-N) x (3.29) = mg/liter Nitrite in sample.
T3/;;;§§e21trite fﬁg fﬂ?";;e;"}§22§§"éf _1b. N02-N value is found by using the calibration IX.S.1b
. 3 25 ' curve for non-reduced samples as in Procedure P (p. 47)
o and recorded in_Column (Cg. '
g 2. Record the answer in )
- -Column (G) on the data . ,
sheet provided. “
405 ’ - 406
Page
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- Safeéy
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Records and Reports
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<These- standardized headings -are-used. throughout this series of precedures.
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— EFFLUENT-MONLTORI G’PRbGEDUREf“Determinativn'bf‘Nit?EtéINitF1 e<M{trogen and Nitra ) o
& : - Nitrogen, Cadmium Reductioh Method

=5 .

|to stimulate vegetative growth.under favarable con-

ccmbined in drinking, surface, and saline waters.
The method is commonly used to determine, both
niti-ate-N and nitrite-N in water samples, -

The procedure..described in this EMP is applicable
for range of 0.01 to 1.0 mg/1iter of .nitrate-
nitrite nitrogen. However, the range may be
extended by appropriate sample dilution.

The test described in this instruction can -be’ found
in the 1974 EPA Methods Manual on .page 201, entitled

| Nitrogen, Nitrate-Nitrite (Cadmium Reduction Method).

Another “reference which contains an acceptable

procedure for this test is on page 423 of the 14th
edition of Standard Methods.,
The major squrces of nitrogen enter{hg the environ-
ment are: through the heavy application of _nitregen-

ous fertilizers which cause agricultural runoffs, as |

the end products of aerobic stabilization of organic
nitrogen, in domestic sewage, through aninal and
plant processing wastes,. in animal manure, through
the atmosphere and ‘in various types of industrial
effluents.

While nitrogen is essential to our survival (as in
the make-up of amino acids and proteins), when it
exists as nitrate and nitrite it can be toxic. A
1imit of 10 mg/1 nitrate-N and 1 mg/1 nitrite-N is
recommended-for public water sources. The desirable
criteria is virtually 0 mg/liten ' .

In ruminant animals. (i.e. cows) nitrates may be
internally reduced by bacteria present in the rumen
to nitrites, The nitrites have been=found to be tox-
ic to these animals.’ Dr. Joptha E. Campbe}l, (Chief,
Food Chemistry Unit, Milk and Food Research, Environ-
mental Sanitation Program, Public Health Service,
U.S. Department of H.E.W., Eincinnati, Ohio, 1968)
has -reported methemoglobinemia in cattle receiying
water containing 2,790 mg/litgr of nitrate,

Nitrates 1ﬁ high concentrations have also been found

ditions. Heavy undesirable growth in fresh water can
lead to eutrification of important waterways.

408 -

\v
\
by . ™ -
__ -INTRODUCTION Section
. TRAINING GUIDE NOTE REFERENEES/RESOURCEg?

The -cadmium reducticn procedure for nitrate-nitrite
. nitrogen provides-a sensitive method for the deter-

mination of nitrate singly, or nitrite and nitrate .

t

11. Methods for Chemical

Analysis of Water and

.~ Wastes, 1974, EPA-

MDQARL, Cincinnati,
Ohio. 45268, p. 201.

2. Standard Methods for the
Examination of Water and
Wastewater, 14th ed.,* :
1976, APHA, New York,
New York, p. 423.

3. Federdl Water Pollution
Control- Administration

Water Quality Criteria, .
.9. Government Printing

0ffice, Washington, D.C.
1968, L.

oo %
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EFFLUENT MONITORING PROCEDURE:

Nitrogen, Cadmium Reduction Method

Détermination of Nitrate-Nitrite Ni“rogen and Nitrate

Section VI

FIELD AND LABORATORY REAGENTS

' TRAINING GUIDE NOTE

REFERENCES/RESOURCES

Samples should be analyzed for nitrate nitrogen as
soon as possible after sampling to avoid any change
in nitrogen balance due to biological activity. If
analysts. can be made within 24 hours, the sample
should be preserved by refrigeration at 4°¢c. °
Samples should be preserved with sulfuric acid if
they are to be held more than 24 hours. To pre-
serve sanples for analysis, add 2.0 ml1 of con-
centrated sulfuric acid per,liter 'of sample and
store at 4°C.

N




FFLUENT MONTTORING PROCEDURE :~ -Determination of Nitrate-Nitrite Nitrogen and NTErate
- Nitrogen,~Cadmium Reduction Method ° o

1

ra

FIELD ‘AND LABORATORY-ANALYSIS . - Section vy

" TRAINING GUIDE NOTE . " | REFERENCES/RESOURCES i

€.2.19¢ * Check the column efficiency when it is suspected .
N.3b that column efficiency is decreasing, as indicated
by suspected low concentration levels. Prepare
working stancard nitrate solutions, and pass them ) -
v . through the column. (Begin at E. Preparation’ of -

Nitrate Working Standards.) If the absorbance for
the known concentration does not ‘give an average.
hetween 96% and 104% of your standard curve value
for reduced nitrate standards of equivalent concen-
tration, the column must be reactivated.

REACTIVATION OF COLUMN o 1 T A

1. Empty cadffium granu]eé_from column into a clean
beaker.

. Wash with dfsti]]ed water 3 times.
. Add enough dilute HC1 to cover granules. °

) * -

—————
]

. Swirl contentsi———
. Decant HC1, ‘ b
. Wash with distilled water 3 iimes.
. Add 100 ml CuSO0, solution to granules.

. Swirl contents of beaker for approximately ' C .
minutes until the blue color fades to colorless. :

RENCE R R N I R L
A - . N
: ‘
t -
‘ h -
(v} ~ [=)] (3, - w N

JXo]

. Decant liquid leaving the granules.

/ .
- . 10. Repeat sfgps 7, 8, and ¢ until a very fine , =
i brown-red precipiia;g forms. . - )

11. ¥Wash granules wffh distilled water (approximately
10 times) until precipitate is removed.

12. Place granules on the 60 mesh sieve. * : .

13. Shake fo remove the sma]].part?c]es (the particles .
which remain on the §ieve are the onas you want.)

.. <
'114. Repack column (packing must be-toose).

15, Standard curve using nitrate working standards
must be re-established.

a2,

6. Check column efficiency-as described in N,

4 - .
Checking Column Efficiency. - . -

410
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/" Nitrogen, Cadmium Reduction Method
I Al . - -

DURE: -Determination of -Nitrate<Nitrite-Nitrogen anj Nitrate ————— ]

FIELD AND LABORATORY ANALYSIS -

)
“

Section VII

TRAINING GUIDE NOTE

REFERENCES/RESOURCES . -

”w-fig:zs o

Since a dilution is only part sample, when the
absorbance reading obtained for it is converted to
a concentration using a calibration curve, the
concentration obtained is only that of the dilution.
To obtain the mg/1iter concentration of.the sample,
the mg/11tEy, concentration of the dilution must be
multiplied times the amount of dilution (must be
multiplied times the dilution factor)., For a 1/2
dilution (25 ml sample/50 ml total volume) the

«dilution factor would be 2 (the dilution is only half]

sample). For a 1/5 dilution (10 m1 of sample/50 m

total volume) the dilution-factor would be 5. Below
is a table of some dilution factors when the sampTe |
is diluted to a 50 ml volume. N

ml of Sample per Amount of Dilution

50 ml Total Volume Dilution Factor
25 . 1/2 2 IR B
10" 1/5 5 .
5 1/10 10
1. . 1/50 50
. 0.5 o 1/100 100 :

bt

L0005 —1A1000————1000— .

The di]ution‘féctor for any di]utfén may be calcu-
lated by dividing the ml of sample used in the
dilution into 50: .

50 ml

Dilution Factor = oreroyeised n diTuticn

Ex. 2 ml of sample diluted to 50 ml

The dj]ution factor for this dilution would be 25.

.




S EFTLUENT MONITORING PROCEDURE :" DeteMMination of Nitrate-Nitrite Nitrogen and Nitrate - .
§r 57 : Nitrogen, Cadmium Reduction Method - .
L. - AY
ELD AND LABORATORY ANALYSIS . : Section VII
R . " " TRAINING GUIDE NOTE - " | REFERENCES/RESOURCES 1
L. M.2a . | A calibration curve is prepared by plotting the
" measured absorbance of each of the working
standard versus the concentration in the working . .
L standard as shown below. o :
; T / . —— .
:%7 w T ' £
" e % - 3 \e
: ! % - \\
R , | RS
I 1+
,7 + . e o -
' S T U S W GHN S DU S U S U S N 1 -
2tk . LR LA L L L LI I .
!, - - CONCENTRATION OF.NO3 or NO2-— N, mg/liter -
f; . “..
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EFFAUENT MORITORING PROCEDURE:

Nitrogen, Cadmium Reduction Method

e

—
Determinption of Nitrate-Nitrite Nitrogen and Nitrate )

TN

-2

P
¥

SAFETY"

Section VIII @ g

a

‘ TRAINING ‘GUIDE NOTE

REFERENCES/RESQURCES

Cadmium metal is highly toxic thus caution must be
. exercised in the use of cadmium. Cadmium metal

. = | should never be handled directly since cdadmium has
been shown to have .cumulative effects. Rubber
gloves should be used whenever cadmium must be
handled. A mask should be worn during the filing of
cadmium and the filing should be done in a hood.
The waste cadmium should be disposed of in an .
appropriate manner which conforms to Federal, State
and local pollution control regulations. .

———

[

RNy )

e

e
e T
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EFFLUENT MONITORING PROCEDURE: Determination of Nitrate-Nitrite Nicrogen and Nitrate
= ) R Nitrogen, Cadmium-Reduction Method -
- . ) ’ —~ ) é
@) Recoros AND RepoRTS . Section IX ‘
PR TRAINING GUIDE NOTE REFERENCES/RESOURCES

You will need the following Key to use the Example
Data Sheet found on the next page:

\ o
KEY TO DATA SHEET

oy

- - Rept =it

L.2.2b (B) Record the absorbances of the column-reduced .
M.4a nitrate working standards and of the column-
reduced samp]e%s) in Column (B).
L.3.2a (D) Recerd the absorbances of the non-reduced N
M.5a . nitrite working standards and of the non-reduced
3 sample(s) in Column (D).
" 0ta (A) Read the mg/1iter (concentration) of ) -
Total NO#NO5-N in the column-reduced sample(s)
from the corresponding calibration curve and
record the answer(s) in Column (A). ‘
P.la (C) Read the mg/1iter (concentraticn) of NO,-N in
*{  the non-reduced sample(s) from the ‘corre onding
’ . calibration curve and record the answer(gggin
Column (C). <L o, ’
‘ Q.la (E) Subtract: Value (A) - Value (C) = Value (E)
R.1b (F) Multiply: Value (E) x 4.43 = Value (F) -
S.1b (6) Multiply: Yalue (C) x 3:29 = Value (G)

- A]
- L B

PR -V S PP SR S
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Non-reduced Nitrite
- Working Standards

" EFFLUENT MONITORING PROCEDURE: Determination of Nitrate- Nitrite Nitrogen and Nitrate h _—
R Nitrogen. Cadmium Reduction Method N
. — : =
- RECORDS AND REPORTS Section 1% ‘ N
- EXAMPLE DATA SHEET \
. . \
See Key on"--Page No. 7-47
| mgniter ABSORBANCE 2l | S
SAMPLE - TOTAL- . OF TOTAL ABSORBANCE mg/liter | mg/liter
NUMBER NO,+NO.,-N NO,+NO,-N- NO,-N NO - NO.
2773 e e 2 3 2
(A) (8) - (0) (F) - (8)
Reduced Nitrate )
Working Standards
\ o 05 : ; N\ / 0.22 /.
3 0.10 ’ \ / 0.44 \ /
4 0.20 } X X *0.89 X A
5 0.50 - / \ 2.22 / X .
© 6 1.00 4.43 \ ‘
Reduced Sample(s) ; .
% } \ E

-

0.]6

3.

0.33 -

4

N7

0.66

5

WARN

1.65

6

3.29

Non-reduced Sample(s)

B
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EFFLUENT MONITORING PROCEDURE: Determination of- Nitrate-Nitrite Nitrogen and of~mtra't‘e‘ Nitrogen, - °
- ~ Cadmium Reduction Method S ot
. - L . . .y o o B
RECORDS AND'REPORTS B - Section IX
.- . [DETERMINATION OF TOTAL NO,+NOy-N - BE
(Reduced Nitrate Standards) : T
1.00 ) CALIBRATION GRAPH T
o SIGNATURE OF PREPARER: , B
DATE GRAPH WAS PREPARED: , &
= 4 N e J
s }
0.80 [ Susads TF
[7%] 1E
2 |
] :
S
[72]
2 0.60
I 4
0.4
0.2
-+ 5
:Fi:: !
0.0G i 1 17 1 _ [ I /
0.10 0.20 0.30 ; 0.40° 0.50 0.60 0.70 0.80- 0.90 1.00
. CONCENTRATION OF NITRATE NITROGEN, mg/liter
y!"‘n‘ ' ~ N
7 ' . N | . : 417 —
416 N Page %o, 7-49 :
-9 ) . - 4 '




Page No, 7-50-
{
™ ’ o I ———
.!FF’LUEﬁT MONITORING PROCEDURE: Determination of Nitrate-Nitrite !f{itrogen and of Nitrate Nitrogen, ] ) —
/ Cadmium Jeduction Method ’
RECORDS AND REPORTS - ‘ SECTION IX
- ‘ AJ R 4
DETERMINATION OF NO,-N ) Lt ) 1T
(Non-reduced Nitrite Standards) ”. . . - - - .
CALIBRATION GRAPH T
SIGNATURE OF PREPARER: '
| DATE GRAPH WAS PREPARED: - S :
2 2/" AT
i, !- q
—;}. A
LR * gEEdiEd |
0.10 0.20 0.30 0.40 0.50 0.60 0.7 0.80 0.90 .00 -
_ CONCENTRATION OF NITRITE NITROGEN, mg/liter - o PN '
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.EFF_LUEN]' .HONI RING PROCEDUR£:=~ Determinaticn of 0i 1 and Grease
Thigioperatiogal .procgdure was developéu by: . :
NAME Charles R. Feldmann ‘ _ o ;‘
"' ADDRESS  EPA-WPO-National Trainihg Center, Cincinnati, OH 45268 t
PASITION Chemist-Instructor - _ '
! l‘.CATI'ON AND TECHNICAL BACKGROUND , : .
. B.S:- Chemistry ) _ . N
' M- Chemistry . ' '
1-1/2 years Industrial Chemist _ ‘.
4 }ears additional Graduate gehool .
4 years cal]eéé Chemistry "ins‘truétor ‘
) 1-1/2 years DHEW - Air Ponutiém Program, Chemist
4-1/2 yéars Dtly“- EPA, Chemist-Instructor - - s
. T s
P . DR . .
421 .7 7Page No,8-3
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. than it <hould be,

o

. EFFLUENT MONITORING PROCEDURE: Determination of Gil and Grease

Analysis Objectives:

t £ * -

The operator will be able to perf:rﬁljf_gj&ﬁand grease determination on

*.& sewage sample,
. Brief Description of Analysis:

" The samp]é is shaken in a'separafory funnel with l,l,z-irichﬁdro-l,z,z-

trif uoroethane, C F3CI » Freon TF or Genolsov D. The solvent and water do
not dissé]ve'in,eagh otger, and after the shaking, they separate and form

two layers, with the solvent on the bottom. During the shaking, the oil

and grease are taken from the water layer into the so6lvent layer. because

the oil and grease are more soluble in the solvent than in water.  The solvent
is transferred to a previously weighed distilling flask. This process

.of. shaking the water with soivent, t.  “ing of the oil and grease into

‘the solvent, and the separation of tht vent, .s called extraction. The
#xtraction is repeated two more times. ..1 three solvent portions are
combined in the distilling flask and evaporated. The flask’ is again
weig?ed. The increase in weight is due to the:ofl and grease in the .
sample. . .

s

‘The method cannot aistinguish between 01l and grease, because both are '.

soluble in the solvent, The two components are treated as one. Other solvent
soluble materials may also he present and contribute to a resultshigher My

‘
o

7
&,

Applicability of this Procedure: o oW
2. Range of Concentnation ' . 3
5 to 1000 mg/1iter extractable material
b. Pretrea?nent of Samples: ’
£

The Federal Register Guideline: do not specify any pretreé%mpnt.

c. Treatment of Interferences in Samples: 45)\.r

The Source of Procedure* dees not note any interferences to this
determination. :
-

&

*Source of Procedure: Methods for Chemical Analysis of Water and Wastes, 1974,
Environmental Protection Agency, Methods Development ind Quality Assurance
. Research Laboratory, Cincinnati, Ohio, p. 229 . -

AN}

[
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EFFLUENT MONITORING PROCEDURE: Determination of 011 and Grease

General Description of Equipment Used in the Process

A, Capital ’ o ~

1. Analytical -balance (200 g capacity) - .
© 2. Still, or other source of distilled water =
3. Source. of vacuum (water aspirator or vacuum pump) . >
4. Hot water bath (80°C temperature needed) 2
/ 5. Oven (103°C temperature needed)
6. Refrigerator, 4°C (for storing samples which will not 1mmed1ate1y
*  be analyzed after -collection)
7. Hot plate (must have continuous setting between its lo:er and
upper limit; cannot have only low, medium and high settings)

8. Steam bath (large enough to accommodate at Jeast 1 distilling

flask, 125 ml size)
B. Reusable ' . -

Brushes (for cleaning glassware) )
Brush (for cleaning .balance) '
Laboratory oron -
Safety glasses B C e
Pen or pencil ~
Notebook (for recording data)
Centigrade thermometer (for taking readings at 70°C and 80°C)
Distilling flask, 125 ml, with a 24/40 ground glass neck (Corning -
number 4100:is an examp]e) One flask is used for each determination
Glass stoppered bottle, ‘1 liter
Grease-pencil (for marking bottle)
2$51§§ator (1arge enough to hold at least one 125 ml d1st111ing .
as
. Crucible tongs (may be used in place of lintless tissues) -
. Graduated cylinders, 10 m? and 50 ml
. Erlenmeyer flask, 125. )
. Glass stoppered bottle, 50 ml capacity
. Ring stand-
. Funnel, 602, 1¢0-150 mm
. Ring (to support the funnel)
. Separatory funnel~with Teflon stopcock, 2 liter
. Ring (to support the-separatory funne]) ‘ - ,
. Clamp (to fit neck of distilling flask)
. Rubber stopper and glass tubing for preparing suction device; .
see figure 2 -
. Beakers, 1000 m1 (1), 100-150 m1 (2)
. Glass Stoppered bottle (for storing cleaning solution if prepared)
. Beaker, 250 ml (for preparing cleaning solutign) .

ot
= OW ONO U WR —

P st id ard e ad ed e aed
QWSO WN
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DN —
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-
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Betermination of 011 and Grease

e

EFFLUENT MONITORING ‘PROCEDURE:

B. Reusable (Copt'd.) 4 )
) bl
26. Rubber stopper to fit the distilling flask, jtem 8 above; ‘see
- figure 2. ‘ .

‘2]. Fifteen inches of pyrex glass tubing (6 mm sﬁze);‘see figure 2
28.-Gas.and laboratory burner to bend the glass tubing; see figure' 2
29.°File to cut. the glass tubiag; see figure_z .

C. Consumable

. L Céncéntrated«sulfuric acid; HyS0,, OF Eoncentrated hydrochloric
l acid, HCT, (Either acid may be“usdd in the.determination. - Con-

2. Sodium dichromate,.Ma,Cr,05 (Yor cleaning glassware)

3. Detergent (for c?eaniﬁg 51Zssware)'

4. 1,1,2-trichlero-1,2,2-trifluoroethane*

5. Desiccant (enough to cover the bottom of the desiccator)

6. Lintless-tissues (may- be used in place of crucible tongs

7. Whatman number 40 filter paper (to fit the funnel in 3.17)
8. pH sensitive paper (for measuremerit at pH 2)

9. Anhydrous sodium sulfate, Na250d :
10. Matches ‘ ; i N

o

*Freon 113 is a general name used by E. 1. DuPont de Nemours, Inc.,
o for the above solvent. TF and PCA are_two specific ,rades of
- Freon 113. TF is the better of the two, famosolv D is the name
used by Allied Chemical Company for the above solvent. Either
Freon TF or tenosolv D may be used in the determination.

<

~

centrated sulfuric . id, H280 » May-be needed for cleaning glassware. )

-
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- - EFFLUENT MONITORING PROCEDURE::
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EFFLUENT MONITORING PROCEDURE: Detérmination of 011 and Grease ) e
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Page No. 8-10°

OPERATING PROCEDURES

~

STEP SEQUENCE

iNFORMATION/OPERATING~GOALS/SPECIFICATi0'NS

TRAINING
GUIDE NOTES

A. Eﬁuipment
Preparation

1. Cleaning of
glassware

2. Sample container

1. Clean the 125 ml distillingl
flask and all other
glassware. -

2. Rinse all of the glassware
with distilled water.

3. Allow ai] of the glassware
to drain dry.

4, Rinse the 125 ml distilling
flask with 20 ml of
1,1,2-trichloro-1,2,
2-trifluoroethane (Freon

F or Genosolyv D,

5. AlloW.the flask to drain
dry. ~

1. Pour'1 liter of distilled
water into a 1 1iter glass
stoppered bottle,

2. Place a grease pencil mark

on the outside of the
bottle at the 1 liter level]

7

Sffgﬁpty the water.

4a,
ab,

5a.

la.

2a.

* the water,

2b.
2c.
2d.

\

N

For the-remainder of this procedure the symbol
TF/D will be used to mean this particular solvent.

Use a graduated cylinder to measure the TF/D.

{

L.
Proceed with preparation of the sample container
and desiccator while waiting.

Measure the water with a graduated cylinder,
500 m1 or 1000-ml-size-—

There must be at least 1 inch space between the
bottom of the glass stopper and the surface of

So that no oil will be lost by clinging to the
stopper. -

And to allow room for the addition of reagents
later in the determination.

If there’is less than 1 inch space, a larger
bottle (marked at the l\liter level) must be used.

. S a e o e T X

B
. (p. 24)

V.A.11
(p. 25)

V.A. 1.4
(p. 26) .
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i H EFFLUENT MONITORING PROCEDURF: Determination of 0il and Qrease
: « ' . TRAINING i
: OPERATING PROCEDURES STEP SEQUENCE INFORMATION/OPERATING GOALS/SPECIFICATIONS GUIDE NOTES ‘
. A. Equipment ‘Preparation] 4. Allow the bott]e'to drain ‘ N » ' . L
- (continued) thoroughly, :
- . 5. Rinse the glass sto%péred 5a. This TF/D may be disposed of by pouring it into aj
A bottle with about 20 ml of small beaker and allowing it to evaporate in a
- ) TF/D. well ventilated area. )
6. Hold the bottle upside down
7. Lean the bottle up-against | 7a. Make sure the bottle will not fall over. '
some part of the laboratory] 7b. The bottle should not be standing vertically.
bench top. 7c. The heavy TF/D vapors must be able to escape
from the mouth oF the bottle.
3. Desiccator 1. Prepare a desiccator for la. it must be large enough to hold at least one
use. 125 ml distilling flask.
1b. The desiccator size will depend on the number
of flasks to be held.
lc. One flask is required for each sample and blank
. ) determination,
4, Diséﬁ]]ing flask. }1. Wipe the clean dry 125 m1 .| 1a. To remove all finger prints.
: \\\ distilling flask thoroughly] 1b. From this step on, until the determination has
with lintless tissues. _ been comglefeg,'iﬁways handTe the flask with
) N o " Tintless tissues or crucible tongs.
2. Dry the flask in an oven. 2a. For 1 hour at 103°C. ’
3. Cool the flask in a 3a. For 30 minutes,
. desiccator. 3b. Store the flask in the desiccator until needed.
5. Stopper and glass }1. Drill 2 heles in the rubber] 1a. To accommodate the 6 mm glass tubing; see fiéure
tubing suctyon . stopper. ' 2.
fitting :
431 1432
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EFFBUENT MONITORING\PRDCéDURE: Determinatjdh of 0i1 and Grease

’

"STEP SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATIONS

[

TRAINING ~

ORERATING PROCEDURES

)

GUIDE NOTES _

A. Equipment Preparationy 2. Cut, bend, and fire polfsh" 2a. See figure 2. :
. (costinued) the glass tubing. . C )
) . 3..Insert it through the 3a. See figure 2.
holes in the rubber .
stopper. 1o
B. Reagent Preparation' | * P ..
1. Sulfuric acid, 1. Measure 10 ml of distilled | Ja. Use a graduated cylinder. °
H2504, 50% by water, N
volume .
2. Pour it into a 125 m *
Erlenmeyer flask.
« i
N\
\
. 433 . 434
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nation of 0i1 and Grease

L

OPERATING PROCEDURE§ STEP SEQUENCE INFORMATION/ODERATING~GOALS/SPECIFICATIONS GE§G§"§3$ES
B. Reagent Preparation 3. Measure 10 ml of concen- 3a. Use-a graduated:-‘cylinder.
(continued\ trated sulfuric acid, 3b. Concentrated hydrochloric acid, HC1, may be .
: B HaS0,. .5H26¥1t”t°d for the concentrated su]fur1c acid, -
o i 4. Pour about 1/2 of the.acid | 44. Caution: _Heat will be generated. ' )
: slowly down the inside of . T ..
the Erlenmeyar flask. — -4
|5 Gent]y sw1r1 the f]as&,tﬂ RE
mix. J . , . )
6. Pour the rest of the acid éa:.Caution: 'Heat will be geﬁerafed. . .
® “into the °1ask . . . St s
Lo ' 7 Gently swirl the flask, fo 1 ' . '
. mix. . : 4 . .
8. Allow the mtxtyre to cocl I
to room tempera Ce . . . . )
9. Store th2 50% sulfuric acidj. na Nf about 50 ml.capacity, *
N e} HoS0,, in a srall glass ¢ | 9b. Five ml_are needed for e.ch determination. . f . . |
- stoppered” bott]e . 9c.” Larger quantities of the 50% acid (hydroch]oric
‘ . may be substituteéd) may be prepared if needed. .
C. Sample - ' - . ’ o -
' 1. Collection 1. Fill the g]ass stoppered -la. Collect the sampl directl L ( )
y in the bottle so as to] V.C, 1
. bottle to tha 1 11tpq,mark\\ " minimize'loss of'gillgrease by the use of an (p. >
. with sample. . \~___1gzermed1ate container: B s
1= 2, Measure 5 ml 03.50% by vol-] 2a. Use a graduated cy]inder i
- . , ume sulfuric acid, HyS8N,. 2b. Fiftg pergent by volume hydrechioric acid HC1,
may be substituted.
3. Add the acid.to the samp]e ¢
. . bottle. .
:I v A . - - s
3 ) 4. Gently swirl the bottle to ' * . ’
i - Mix the acid and sample. M ‘ 438 .
- o~ ‘. Pagé No. 8-13




- EFFLUENT MONITORING PROCEDURE: Determination of 011 and Grease o

: OPERATING PROCEDURES

STEP SEQUENCE

Page No. 8-14

——————— e —
p——

TRAINING
GUIDE NOTES

- C. Sample
- (continued)

] . 2. Preservation

5: Check the pH of the acidi=
- fied sample. .

6. If the pH is ndt 2 or less,
add 5-10 more.drops of the
50% acid.

7. Swirl the bot
- check the oH

and again
vefore,

*

1. If the aralysis will ‘not be
done immediately, store the

acidified sample in a re-~ -

frigerator at 4°c,

INFORMATION/OPERAfiNG‘GOAL§73PECIFTCATIONS

~

5a. Use pH sensitive paper.
5b. The pH must be 2 or Tess.

-~
-y

7a. With the stopper off. g
7b: Repeat the acid addition, mixing, and pH’theck
until the pH is 2 or less.

la. For nc Tonger than 24 hours. Otherwise, the

ana}ytical resuTt_may be unreliable,

-

D. Procedure

1+ Extraction,

—— -

1. Mount a 2 liter separatory
funnel on a ring stand. -

2. Tighten the screw or clamp
which holds the stopcock in
place. .

3. Close thecstopcock.

E-3

. Pour the acidified sample
into the separatory funnel.:

5: Measure 30 m] of TF/D.

6. épur it into

the sample
bottle. ’ ¢

7. Swirl the sample bottle.

i

la. The separatory funnel should have a Teflon
* stopcock.
1b. Use a ring.

2a.

A ldose stopcock can cause loss of the sample
by leakage. .

4a. Use a funnel of about 75 ‘'mm diamefer.

-

fa. U

2

a graduatedifylinderﬁ

7a. To thoroughly rinse the inside of the bottle
with the TF/D.

E

»
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OPERATING PROCEDURES ~

STEP SEQUENCE

INFOPMATION/OPERATING GOALS/SPECIFICATIONS *

TRAINING

GUIDE NOTES

D.. Procedure

. (continued)

- <

8. Pour the ‘TF/D from the
sample bottle into the
-separatory funnel,

9. Stopper tne.funnel.

10. Holding_one_hand-over the |
_...-Stopper, Tift the funnel

out of the ring stand.

11. Carefully turn the funnel
upside down.

12. Slowly open ‘the stopcock.
13. Close the stopcock..

14. Shake the funnel gently for

about 5 seconds,

15. Slowly open the stopcock. ®

16. CloSe the stopcock.

-

17. Shake the.flask gently for

about 5 seconds.
18. Slowly open the stopcock.
19. Close the stopcock.

20. Shake the funnel vigorously

for 2 minutes.

21, Place the separatory funnel

back in the ring stand.

MNa

12a

18a

|

8a. Pour the TF/D carefully so that any solids
present are transferred to the
“funnel. o

4 I

e T
—

. The stopper .is oointed down.

: A hissing sound may be heard.

. A hissing sound may be heard.

. A hissing sound may be heard:

separatory ——
Separa

Re sure the tip
of the funnel is not pointed toward ygyr face.

’

440
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OPERATING PRCCEDURES

STEP SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES

D. Procedure
{continued)

22.
23.

24.
25.
26.

27.
28.

29.

30.

Remove the stopper.

Allow the TF/D and water
layers to separate.

While the layers are
separating, weigh the
125 ml distilljng flask.

Maunt a 60° funnel -(about
50 mm size) under the:tip
of the separatory funnel.

Fold a piece of Whatman
number 40 filter paper to
fit into the small funnel

Place it in the funned.

Place a 100-150 ml beaker
under the tip of the small
funnel.

Pour about 10 ml of TF/D'
into a second 100-150 1
beaker. .

Slowly pour the ‘TF/D into
the small funnel.

23a.
23b.

. [23c.

23d.

24a.
4b,

4c.
5a.

- e

30a.
30b,

T%a"

The TF/D 1layer will be under the water layer.
There may be some bubbles at the point where the
water and TF/D layers meet.

These bubbles ‘should break after a few minutes
standing.

If the shaking was extremely vigorous, an emulsion
may have formed; that is, the watei and TF/D
molecules are so well mixed that they will sepa-
rate only after long standing.

Which had been stored in tﬁe desiccator.
See the example data sheet on page 27.
Use an analytical balance to weigh the flask.

The tip of the separatory funnel should extend
down about one-half inch 1nto the separatory
funnel. ® .‘..
The size of the filter paper w1 1 depend on the
size of the funnel

Y

Tha entire surface- of the filter paber must be

wet,
The TF/D will evaporate from the filter paper
rapidly.

-
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OPERATING PRCCEDURES

STEP SEQUENCE

INFORMATI10!¢/OPERATING GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES

D. Procedure (continued)

32.

3

31.

33.

34,

B5.

When all of the TF/D has
drained through the small
funnel, the TF/D may he
disposed of,

Place the previously
weighed distilling flask _
under the tip of the

small funnel,

Examine the separatory
funnel and note whether the
TF/D and water layers have
separated so to form a
sharp line between the two
layers.

If they have not, pour
about 1 g. of anhydrous
sodium sulfate, Na,SO,,

into the smqll funnel,

Open the stopcock on the
separatory funnel slowly,

«nen the water layer is
about to enter the hole
through the stopcock, close
the stopcock,

3la.

32a.

33a.

33b.

34a.

‘134b.

34c.

35a.

psa.

B6b,

2

‘The tip of the small funnel should extend down

- the separatory funnel.

By evaporation in a well ventilated area.

into the neck of the flask about 1 inch (see
figure 1),

No clear answer can be given as to how long the .
levers may take to separate. As little as a few
minutes may suffice. -

About one-half hour would be the longest p-actical
time .one should wait before deciding to use the
anhydrous sodium sulfate, Na2504 (see step 34),

Estimate the 1 g.

Omit step 34 if the two layers have separated.

If there is doubt as to whether or not the two
layers have separated properly, use the anhydrous
sodium sulfate, Na2504.

The TF/D should flow slowly from the separatory
funnel into the 'small funnel, through the sodium
sulfate (if used), through the filter paper, and
into the distilling flask. -

A drop or two of the TF/D ghould remain in the
funnel with the sample,

There may be some scum clinging to the inside wallg
of the separatory funnel, It should be left in

444

Page No. &




EFFLUENT MONITORING PROCEDURE: petermination of 011 and Grease

>

Fage No. 8-18

OPERATING PROCEDURES

STEP SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES

D. Procedure
(contjnued)

37.
38.

39,

140.
4.
42.

43.
las.

45,

_ the, small funnel.

Repeat steps 5 through 23,

Place the small funnel (thé
same one used before) and
filter paper under the tip
of the separatory funnel.

Place the distilling flask
under the tip of the small
funnel,

Repeat steps 35 and 36.

Repeat steps 5 through 23.
Repeat éteps 38 and 39.

o

Repeat steps 35 and 36.

Pour about 10 ml of TF/D
into a small beaker.

Pour a few drops of the
Freon on the tip of the
separatory funrel. -

Pour the rest of the TF/D
slowly around the tnside of

3

37a. The sample is still in the separatory funnel.

38a. If anhydrous sodium sulfate, Na,S0,, was used

in the first filtration, it is not necessary

to remove it from the small funnel, even if

the TF/D and water layers have cleanly separated.

38b. If anhydrous sodium sulfate, Na,S0, was not used
in the first filtration, it may“be necessary to
use it now, if the TF/D and water layers have
not cleanly separated.

’

39a. The tip of the small funnel should extend down
into the distilling flack about 1 inch.

39h. The TF/D from the first extraction is still in
the flask.

Y

8

41a. The sample is still in the separatory funnel.

42a. The TF/D from the second extraction is also.
stil1 in the flask.

43a. The distillation flask now contains the TF/D fron1

all three extractions.

44a. The same one used in step 28 or 29.

°

45a. To rinse down any TF/D which may contain oil and
grease.

-

46a. The filter paper and sodium sulfate, if used, wily
be washed. . o
46b. The washings will pass into the distilling flask.

- 3
\
‘.
- .
N 2
:

!

t

Afi"
4
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OPERATING PROCEDURES

- STEP SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATIONS.

~ TRAINING
GUIDE NOTES

D. Procedure
(continued)

2, TF/D removal

. la7.

. Fill a 1 liter beaker half

. b]ace the beaker on a hot

. Turn on the hot plate.

. Adjust the hot plate so the
temperature of the water is} 4

. Support the f]gsk 1n the

The samp]e, sodium su]fate,

fi]fer paper may now be
discarded.

full with tap water.

plate.

70°C.

70°C water.

3

While the TF/D.. 1s evapo~ X
rating, set a steam bath at,“ ‘
80°C: '

47a..

la.

1b.

2a.
2b.

4a.

.

The sample remaining in the separatory' funnel
after.extraction can be discarded now.

¢

The TF/D removal may be done in one of two ways.
The method described in the remainder of this
procedure involves evaporation, and therefore
loss, of the TF/D.

If the TF/D is distilled off, the TF/D may be
recovered for reuse. The source of neat for the
distillation should be a beaker of 70°C water on
a hot plate. .While the TF/D is distilling off,
proceed with step 6 (see figure 3).

In a hood or other extremely well ventilated area.

A hood is preferable because of the danger of
inhaling TF/D fumes.

Check the temperature with a thermometer.

Because of air currents, it will probably not be
possible to maintain the temperature at exactly
70°C

. Use a clamp and ring stand.
. The lower th*rd of the flask should be in the

water.

. The :TF/D" wi]] begin to boil and evaporate.
. IE severalxdetenninations dre being done at
.once, a 1arger water bath will be required.

It wi]] take about 30 minutes for the TF/D to

;evaporate at 70°C.
.- Use a thermometer to check the temperature.

L

18
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T TOPERATING PROGEDURES - |

. STEP SEQUENCL A

INFORMAT TON/ /o "GOALS/SPECIF1CATIONS

—§-—TRAINING .

«

D. Procedure
' (continued)

7., Afger the TE/D has evapo-
. frated at 70%C, Llace the
- flask in the 80°c steam

N s«*bath

» . * -

-~
-

8. Heat the f]ask far 15
‘minutes.

9. Remove the flask from the
steam bath.

10. Sunport ‘the flask by'means
of a clamp and ring stande

11. Attach the stoppr with.

glass tubing (see figure 2)}-

12. Apply suction to the f1ask
_ for 1 minute.

12, Wipe the outside of the
flask  thoroughly with
lintless tissues.

14. Place the flask in a
desiccator_to.poo1.

-

13a.

14a.

s

7a.

}b.

12a.

Because of air currents, it will srobably nct
pessible to maintain a temperature of exact]y

80°C. .
Only -the Tgwer: third pf the f1ask should be
heated _ e

While the flask is sti11 warm. -

(=8

be

-

To remove ‘grease which may have been in the water

of either of the two baths,
. P .. - v ‘a,'.‘
For .30 'minutes. . y o .

GUIDE NOTES

" 1 _Remove the flask from the

desiccator -

2. Weigh * 7

12
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OPFRATING PR”CEDURES

STEP SEQUENCE

INFORMAT ION/OPERATING GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES

F 3lanks

Y]

1.

&

. Clean a 125 ml distilling

flask.

Rinse it with TF/D.

Wipe it with lintless
tissues.

. Dry it at 103°C.

. Cool it "in a desiccator.
. Weigh it.
. Measure 100.m1 of fF/D.

. Pour it into the distilling

flask.

. Evaporate the TF/D.
10,

Ceol the flask in the
desiccator.

Weigh it. . -

la. The same type as was used in the procedure.
1b. Steps 1 through 11 should be carried out in same
manner as was used in-the-procedure. u\‘~§

4a. For 30 minutes.
4b. Stand the flask upside down in the oven so the
heavy TF/D vapors will escape.

4
6a. Use an analytical balance.

7a. Use a graduated cylinder.

*

9a. Use the same technique as for the sample.

i
11a. The initial and final weights should be within
0.0002 g of each other. ?This difference was
suggested by the £PA laboratory which wrote the
1974 EPA 011 and grease method of analysis.)
11b. If the two weights are not within 0.2 mg of each
other, check for faulty laboratory techniques.

-

T

452

Page No. 8-21




EFFLUENT MONITORING PROCEDURE:

-

Determination of 0i1 and Grease

Page No. 8-22

OPERATING PRCCEDURES

STEP SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES

F. Blanks (continued)

.~ Calculate the value of-the-

blank,

12a.

12b.

Blank, D-=-E~f- —

D = value of the blank in grams

E = weight of the flask after evaporation of the
100 m1 of TF/D (in grams)
= weight of the empty flask (in grams)

Example calculation:

Weight of the flask after evaporation of the

100 m1 of TF/D (E) = 54.6961 g

Weight of the empty-flask (F) = 54,6559 g

Blank, D = 54,6961 g-54.6959 g = 0.0002 3

G. Calculations

v A

. Calculate the mg of o0il1 and

grease per liter of sample.

G

la.

1b.

Tc.

of 01l and grease per liter of sample =
m?A B)-DJ x 1000 x 1000/C
A- = the weight of the distilling flask + the
o11/grease residue (in grams)
= the_weight of the empty distilling flasx
ﬁn qrams)
1000 = a conversion factor to change milliliters
to liters
1000 = a conversion factor to change grams to
milligrams
C =milliliters of sample
D = value of blank {in grams), see F.12 for the
calculation
Exampie calculation: .
Weight of flask and the oil/grease
residual = 54,7803 g (A)
Weight of empty flask = 54.6961 g (B)
Volume of sample = ""00 ml ‘C)
Value of blank = 0.0002 g (D)

[(54.7803-54.6961)-0.0002] x 1000 x 1000 = 84.0
1000
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N TRAINING GUIDE

I* Introduction
11 Educational Concepts - Mathematics (\\\\\\\’ -
I Educational Concepts - Science -
v v Educational Concepts - Communications
v* - Field and Laboratory Equipment
VI Field and Labordtory Reagents
. VIl Field and Laboratory Analyses
VIIt Safety
IX Records and Reports ’
o ) o

“*Training guide materials are presented heré under—theheadings marked *.
These standardized heacings are used through this series of procedures.
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EFFLUENT MONITORING PROCEDURE: Determiration of 0i1 and Grease

INTRODUCTION

@

Section I

TRAINING GUIDE NOTE

o~

REFERENCES/RESOURCES

‘1 011 ana

The terms 0i1 and grease are not clearly defined.
The definition depends on the_procedure_used. For
example, the solvent used to extract the grease and
0il, and the presence of extractables which are
neither grease nor-0il, will affect the results.
Hydrocarbons, esters, oils, fats, waxes and high
molecular weight fatty acids feel greasy and are
associated with grease problems in wastewater
treatment plants. Gasoline, heavy tuel and
lubricating oils and asphalts are included in the
term oil.

~ease jnterfere with.wastewater treatment
by coating particles of organic matter, thus in-
hibiting oxygen transfer and stabilization by
micro-organisms.

They can coat equipment, reducing its efficiency,
and can cause a safety hazard on walkways and
ladders.

The test dexcribed in this instruction can be found
in the 1974 EPA Methods Manual on page 229. Another,
reference which has an acceptable procedure for this
test for NPDES purposes is 14th ed. Standard Methods
on page 515, .

Pag2 No. 8-24

Methods: for Chemical
Analysis of Water and
Wastes, 1974, EPA, MDQARL
Cincinnati, Ohio 45268,
p. 229, °

Standard Methods for the
Examination cf Water and
Wastewater, 14th ed.,

1978, APHA, New York, NY,
p. 515, :




EFFLUENT MONITORING PROCEDURE: Determination of 0i1 and Grease

‘ FIELD AND LABORATORY EQUIPMENT

Section V

TRAINING GUIDE MOTE

A.l.

1

If the glassware is especially dirty and cannot be
cleaned with ordinary detergents, chromic ac1d
c]ean1ng may be requ1r°d

1. Pour 35 ml of distilled water in a 250 ml beaker.

2. Add about 1/8 teaspoon (simply estimate this
quantity) of sodium dichromate, Na,Cr,0;, to
the water,

3. Swirl the beaker until the sodium dichromate has
disso]ved. a |

4, Keep repeating steps 2 and 3 until no more 4,__; .

sodium dichromate will dissolve. - ~—
5. Pour the solution into a 2 liter beaker,

6. Slowly pour 1 liter of concentrated sulfuric
acid, H2504, into the 2 Titer beaker.

Caution: Use e&eg]asses and protective clothing.
7. Stir the mixture thoroughly.
8. Store it in a glass stoppered bottle.

9. The cleaning solution should be at a temperature
of about 50°C when it is used.

10. It may therefore be necessary to warm the
cleaning solution,

11. When using the warm cleaning solution, fill the
piece of glassware with the solution,

12. Allow it to soak for 2-3 minutes (or tonger).

13. Pour the cleaning solution back into the storage
bottle.

14. Rinse the piece of glassware ten times with tap
water.
(
15. The cleaning solution may be reused until it turng
green,

16. It should then be discarded.

457

REFERENCES/RESQURCES

13th Standard Methods,

p. 135, section 2.c.2
a

7

v
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EFFLUENT MONITORING PROCEDURE: « Determination of 0il1 and Grease

FIELD AND LA

BORATIRY EQUIPMENT

Section V

TRAINING GUIDE NOTE

REFERENCES/RESOURCES

1

* lost. The TF/D may, however, be distilled from the
—flask and-recovered -for—later reuse.- This -is-the-——}-

Toward the end of this determination, TF/D will be
evaporated from the distjlling flask, and therefore

reason for using a distilling flask. (See fig. 3)

Depending on how the plant outfall is constructed,
" there will probably be several ways in which the
sample can be collected in the-bottle. Whichever
method is chosen, make sure that it is done in the

same manner each time. :

. 8-26 ) 453
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EFFLUENT MONITORING PROCEDURE: Determination of 011 and Grease

Blank ﬁetemination

- Weight of diztilling flask after evaporation

of the 100 ml of TF/D = = grams
Weight of the empty disti]ling flask used to ‘ .

__determine the blank=fF ——— . ____grams
Value of blank, D = E-F ' .

Sample Determination

Weight of distilling flask + the oil/grease

“residue = A = -grams

Weight of empty distilling flask used for

B =
C =

the sample = grams

Volume of sample =

_— _milliliters

T v 1In
Jd n v

oo x 1000

Milligrams of oii/grease residue per liter sample = [(A-8)-5

¢
P4

e
-

£

459
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OTHER APPROVED ANALYTICAL PROCEDURES




A PROTOTYPE FOR DEVELOPMENT OF
ROUTINE OPERATIONAL PROCEDURES

for the

’ DETERMINATION OF AMMONIA !
. BY AN AMMONIA SELECTIVE ION ELECTRODE

as applied in

WASTEWATER TREATMENT FACILITIES
and in the , .
MORITORING OF EFFLUENT WASTEWATERS :

. ‘ Developed by the

National Training Center
Municipal Operations and Training Division
Office of Water Program Operations
U.S. Envirormental Protection Agency

CH.N.4m.EMP.2.5.76 . Page No. 9-1
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EFFLUENT MORITURING PROCEDURE: Determination of Aﬁmonia by an Ammonia
' Selective Ion Electrode

This Operational Procedure was developed by: . ) ‘

NAME John D. Pfaff

ADDRESS EPA, OWPO, National Training Center, Cincinnati, Ohio 45268
g POSITION  Cherist-Instructor *

Y

EDUCATION AND TECHNICAL BACKGROUND -

B.S. Chemistry
3 years - Research Chemist .
13 years - Training Instructor ‘ |
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EFFLUENT MONITORING *PROCEDURE; . Detemmipatiop of Ammonia by an Ammonia oot
A (AR - .Selective Ion Electrode .

" ‘:,D~ l : ’ . . ' !

-1. ‘Objectjve: . y
" To pldce an Orion** ammonia eélectrode and specific ion meter into operation

' tomwe a deteitiination“of the ammonia concentration {n an effluent sample.
L] ’ . D L . -

. - . ] \
- 2. Brief PDescription- of ‘Analysis:

N Following & manual aistillation of the sample at a pH of 9.5 the ammonia
. concentration is determined using an ammenia selective electrode and a specific
“. . 1on meter. The procedure includes electrode assembly, membrane installation, -

apd calibraﬁion of th. meter.

3.” Applicability of this Procedure: .
a. Rerge of Concentration .~ - . R

0.03 to 1.0 g NA,~N/11ter

Information is given so the same stepwise procedure can be used for NH;?N
" concentrations up to 1400 mg/1iter. co

- b. Pretreatment of Samples:

~ The Federal fegister Guideiines specify manual distillation of the sample
. at pH 9.6'ynless. sufficient acceptable proof exists to show that non-
. distilled samples yield comparable data. The distillation procedure is b
not included in this write-up because the step-wise dirsctions‘are in the
EMP, "Nitrogen, Ammonia Determination.”
¥ @
c. Treatment of Interferences in Samples:

Two interferences ar2 listed in the Source of Procedure*. It notes that
voiatile arines in samples contribute to high results. However, no remedy

is given so treatment for this interference is not included in this procedure. |
The other interference is the presence of mercury which forms a complex with
ammonia to give low results. The Training Guide in this EMP inciudes remedies
for thi interference.

a v

*Source of Procedure: Methods of Chemical Analysis Ef Water and Wastes, 1974,

. Enyironmental’ Protection Agency, Methods Development and (uality, Agsurance
Research Laboracory, Cincinnati, Ohio, p. 165 gggéﬁ -
and <

Instruction manual for Probe and Meter, Orion Résearch Inc., Cambridge, MA 027139.

a
P ‘o

**¥ention 0% a partfcufar brand name deces not constityte endorsement by the
U.s. Environmental Protectign Agency .

»

-
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EFFLUENT MONITORING PROCEDURE: Determi‘nation of Ammonia by an Ammonie '
’ Selective lon Electrode

Equipment and Supply Requirements
A, Ca~ital Equipment:

1. Orion Specific lon Meter, Model 401, 467, or 407A
2. Orion Ammonia Electrode, Model 95-10

3. Magnetic stirrer

4. Analytica) balance, 200 g capacity ) ) .
5. Trip balance, 500 g capacity : ’
6. water still and ion exchange column containing a strongly acidic cation”

exchange resin mixed with a strongly basic anion exchange résin .
‘ 7. Sti]l/for distillation of samples (For details see the EMP, "Determination
f 1otal Kjeldahl Nitrogen," which contains this procedure.)

B. Reusabli Supr ies: -

XXX ‘beakers, 150 m1, two plus one for each sample '
. On&scylinder, graduated, 100 ml

. One flask, Erlenmeyer, greduated, 1000 ml _

. Three. flasks, volumetric, 1000 ml

One~flask, volumetric, 250 ml
One pipet,, volumetric, 1 ml

1

2

3

o 4
< 5
X 6

7

8

L

10.
11,

. Two pipets, 'volumetric, 10 ml

. Une
One
One
One

pipet, volumetric,-25 ml
pipet, volumetric, 100 ml
pipet bulb

plastic wash bottle

A

. 12. One pair safety glasses .
13. One spatula, medium size ) ’
14, One Taboratory aprori -~

C. Consumable Supplies: * . -

. Soddum hydroxide, NaOH, reagent grade, 1 1b. unit

. Ammonium chloride, NH,C1, analytical grade, 4 oz. unit
Brushes and soap to clean glassware

Wax marking pencil

Disposable paper wipers

Two plastic weighing boats

YN B W~
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EFFLUENT M *1TORING PROCEDURE:

Ion Eiectrode

Determination of Ammonia b

y an Ammonia Selective

- — _ . v TRAINING
OPERATING 'PRCCEDURES” STEP SEQUENCE 3NFORMATION/OPERATING GOALS{E‘ECIFICATIONS GUIDE NOTES
DETERMINATION OF AMMONIA ‘ I °
° (p. 23)
A. Sample Preservation )
1. Collection 1. Collect a minigum of 400 m}| la. Because organic nitrogen is progressively formed
in a plastic or glass by biological activity, the determination of
containers ammonia is best made on a fresh sample.
2. Cool to 4°C. 2a: Sample may be held for 24 hours. &
2. Addition of 1. If more storage time is la. When }cid is added there exists the possibility ;
preservative needed, 2 ml of.concen- .- of breakdown of organic nitrogen to form ammonia. 7
trated sulfuric acid, This addition is done only if storage time in
H2§94, per liter may b excess of 24 hours is expected.
added before cooling.
p his L
B. Equipment Preparation )
1. Glassware 1. Clean all glassware in la. Distilled water should drain without leaving any
suitable detergeng. droplets.
? 2. Rinse with ammonia-free 2a. See section C.1.1la. -
distilled water.
2. Still cleaning 1. C]ean the'still until the la. For this procedure consult the Training Guide 1.8.2
dist’ te shows no trace or the EMP, "Deternination of Total Kjeldahl (p. 23)
of - monia. Nitrogen," V.B.2.la
. Ip‘ 28)

. 3. Specific ion meter
- preliminary check

. Check-meter zero.

L .

la.

With the instrument turned off the needle on the
meter should point to the center of the scale.

If not, a screw adjustment is located on the meter
face.

468
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EFFLUENT MONITORING PROCEDURE: Determination of Ammonia by an Ammonia Selective

Ion Electrode

»

~

Page No. 9-8

OPERATING PRCCEDURES

STEP SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES

B. Equipment Preparatipn
(continued)

. Turn function switch td

. Repﬂéce batteries if

4. Specific ion meter
operation,check
%

{

od

. Insert shorting strap in

. Turn function switch to anyj]

the BATT position. See
Figure 4.

necessary.

fw

electrode connectors.

measuring positicn (rot
battery test).

2a.
2b.

3a.

3b.

la

1b.

2a.
2b.

Figure 4=is in the Training Guide.

The needle should swing past the green BATT OK
area on the right side of the meter face. If
the needle fails to pass the green area, replace
the batteries.

Replace with two 4.5 volt alkaline type
battaries--NEDA #1306A (Mallory-#MN-1326,

Ever eady-#523 or Burgess #AL 133).

Place instrument face down and vemove four
recessed screws. Lift off rear panel and remove
batteries.” Check connections for corrosion and
remove any if it exists. Replace batteries
matching the marked polarity. Repeat battery

_test and if okay, replace panel.

. The shorting strap is a single wire with the

same type connectors that are on the electrode,
one on each end.

Insert large connector into large input jack on
the instrument parel and’ small connector into
small red input jack.

If the needle is not nn scale, turn calibration
control to bring the needle on scale.

If after ‘coming to rest in one position the
needle does not remdin stable, the instrument is
not functioning properly and should be serviced.

V.B.3.2a
{p. 26)

C. Reagent Preparatior,
1. Distilled water
LUIRN ZagJ

. Prepare about six (6)
. ‘Hters of distilled water.

This water should be free
from ammonia.

la.

Pass distilled water through an ion-exchange
column containing a strongly acidic cation ex-
change resin mixed with a strongly basic anion
exchange resin.




,FLUENT MONITORING PROUCEDURE:

Ion Electrode

Determination of Ammonia by an Ammonia Select1ve

-

OPERATING PRCCEDURES

STEP SEQUENCE .

s R

INFORMATION/OPERAT ING GOALS/SPECIFICATIONS)

TRAINING
GUIDE NOTES

1

C. Reagent Preparation
(continued)

2. Ammonium chloride
stock solution
(1000 mg
NH3-N/Iiter)

3. Ammonium chloride
intermediate
solution
(10 mg NH3-N/Iiter)

oS
T §
b

. Weigh out 3}819 g of

ammonium chloride (NH4C1).

. Transfer the chemical to a

1 Titer volumetric flask.

. Add about 500 ml of water

to the flask.

. Dilute to the volume mark

with water.

. Add about 500 ml of water

to a1 Titer volumetric
flask.

. Pipet 10 m! of stock

(1000 mg NH3-N/1iter)

ammonium chloride solution
into the flask.

. Dilute to the volume mark

with water.

la. Use an analytical balance,

ap—
et
’
-

7 i
3a. Unless. otherw1se spec1f1ed the term water means
ammonia-free water.

~

4a. Label flask as ammonium chloride 1000 mg
= NH -N/11ter

4b. Mix well by shaking.

2a. Use a 10 ml volumetric pipet.

3a. 1.0 ml = 0.01 mg NH,-N.

3

3b. Label flask as ammonium chloride
10 mg NH3—N/ liter.

3c. Mix well by §haking.

472
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EFFLUENT MONITORING PROCEDURE: Determination of Ammonia by an Ammonia Selective - Page No. 9-10
. Ion Electrode .

OPERATING PROCEDURES STEP SEQUENCE INFORMATION/OPERATING GOALS/SPECIFICATIONS GE%&"&:}?ES

C. Reagent Preparation
(continued) _

T 4, Ammonium chloride 1. Add about 500 ml of water
standard solution to a1 liter volumetric
o(1 mg NH3-N/liter) flask.

2. Pipet 100 ml of the inter- | 2a. Use a 100 mk volumetric pipet.
mediate (10 mg NH,-N/Titer)

ammonium chloride solution e
into the f]ask._ . ; ‘

w

. Dilute to the volume mark 3a. Prepare dilution fresh daily. . !
with water. 3b. 1.0 m1 = 0.001 nfg NH3-N.

3c. Label flask as ammonium chloride .
1 mg NHy-N/1iter. .

3d. Mix well by shaking.

5. Ammonium chloride 1. Add about 150_m1 of water

standard solution to a 250 m1 volumetric
. (0.] mg NH3-N/ ‘flask.
liter) .
L . . ) 2. Pipet 25 ml of the Za. Use a 25 ] volumetric pipet.

standard (1 mg NH-N/1iter )|

ammonium rhloride solution
into the f.zsk.
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-

Ion Electrode

OPERATING PRCCEDURES

STEP SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATTONS

TRAINING
GUIDE NOTES

C. Reagent Preparation
(continued)

6. Sodium hydroxide
solution, 10 M

. Dilute to the volume mark

with water.

. Weigh out 400 g of sodium

hydroxide (NaOH).

. Dissolve the 400 g of

sodium hydroxide in 800 ml
of water in a 1 liter
Erlenmeyer flask.

. Cool to room temperature.

. Dilute to the 1000 ml

volume line with water.

3a.
3b.

3c.
3d.
la.
b,
2a,

‘4a.
4b.

Prepare dilution fresh daily.
1.0 ml = 0.0001 mg NH3-N.

Label flask as ammonium chloride 0.1 mg NH,-N/
Titer. 3.
Mix well by shaking.

CAUTION: This is a strong base and- should be
handled with care. Use safet, glasses.
Use a trip balance.

CAUTION: A large amount of heat is 1ibena%ed
during dissolution.

. Aliow cold tap water to run on the side of the

flask.

This solution should be kept in a plastic
container. : .
Label container as sodium hydroxide, 10 M,

D. Assembly of Electrode

4]

. Unscrew the fop portion of

the electrode through
which th~ wire passes.

. Lift out top and attached

inner body of electrode.

la.

See Figure 1 in the Training Guide.

U
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*

Page No. 9-12

_OPERATING PROCEDURES

STEP SEQUENCE .

TRAINING
GUIDE NOTES

d. Assembly of Electrode
(continued)

-

3. Place inner body on flat
clean surface

4. Unscrew bottom portion of
electrode outer body.

5. Remove 0-ring, spacer, and
old membrane.

0

6. Remove a membrane from the
the container with the
tweezers.

7. Place the new membrane in
the bottom cap.

" INFORMATION/OPERATING GOALS/SPECIFICATIONS

~

5a. If this is the first use of the.electrode, there
The electrode

will be no old membrane in place.
is shipped dry and without a membrane.

Sb. The 0-ring is a red rubber ring.

5c. The spacer is a black plastic ring with a black

0-ring recessed in a notch at one end around its

inside diameter. The end which has the 0-ring
is placed toward the bottom of the bottom cap.

6a. The'membranes are packaged with a blue packing
paper between each membrane. Discard the blue
packing paper. . oo 7

6b. The --~mhrane should not be handled.

7a. With the ‘dimpled" side facing upwa;d toward the
inner body and the patterned side facing down

toward the sample solution. See Figure 2 below.

PATTERNED

DIMPLED
FIGURE 2

1.D.6a
(p. 23)

P . .
L bl thd bt s
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\ 'LUE- NT MONITORING PROCEDURE:

Determination of Ammonia
Ion Electrode-

by an Ammonia Selective

-
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OPERATING PROCEDURES

- STEP \SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATIONS

‘1 TRAINING

- GUIDE NOTES

: D. Assembiy of Electrode
\ . - (continued)

1.

12,

13.

14.

. Replace sp§ger.
. Replace O-r}hg.

. Screw outer body inté

bottom cap.

Fill outer body\vith fill-
ing solution prowided by -
the manufacturer.

Screw top cap and 1nnef
body onto outer body.

Place'assembled electrode
into holder attached to
rod. on the meter.

Plug the electrode cable
into the meter.

. 8a. With its recessed 0-ring down.

-

10a. Do this by tu;ning the outer body, not the’

MNa.
11b.

‘overfilled, the excess wil

13a.

13b.

14a.

14b.
l4c. See Figure 4 in Training Guide.

bottom cap. ~

It is best to put the filling spout on the bottle.
This spout is pruvided with but not on the fili-
ing solution. ‘

Fi11 the outer body with i11ing solution to
about 1 cm above the.joint)between the outer
body and the bottom cap. gf- the outer body 1is
flow out of the vent
hole when the inner body is replaced.

.

-
B

Electrnde must be held at a 20° angle with re-
spect to the vertical to prevent air bubbTe
entrapment under the electrode.

Orion Research Incorporated sells a holder
(Cat. No. 920001A) which has the proper angle
and will work with their Model 400 series
Specific Ion Meters. See Figure 3 in Training
Guide.

The electrode cable ends with an input jack and
a pin jack. They should be connecied to the
input connector and reference electrode connectord
respectivel - of the specific ion meter.
The ammonia electrode does not require an
external reference electrode.

-

v.D.13b
(p. 25)

V.D.14c

(p. 26)

480
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Ion Electrode .

[

‘Determination of Ammonia by an Ammonia Selective

Page No. 9-14

OPERATING PROCEDURES

"$TEP SEQUENCE

" INFORMAT 10N/OPERATING GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES -

0. Assembly of Electrode

15. Lower electrode into about

_155. The solution can be p*ut into a.small beaker.

sodium hydroxide solution.

10 M sodium
solution,

(continued)

hydroxide per 100 ml of (neutral pH 7

(continued) "100 m1 of 0.1 M ammonia .
S chloride solution. .
16, Allow eleétrode to stand: ’ -
for about one-half hour
before use. :
E. Electrode Operation 1. %ransfer 100 m! of 0.1 mg la. Use a 100 m! graduated cylinder.
Check ) N@g;N/litey,standard 1b. This is Reagent C.5.
solution-t6 a 150 ml -
beaker.
- e , .
2, Plgce-the beaker on the 2a. Samples and standards should be stirred using a
stir plate and add the '« magnetic stirrer: Some magnetic stirrers
stir bar to the beaker. generate-sufficient heat tu change solution
temperature. This effect can be minimized by
s . placing a piece of fnsulating material on the
stirrer (for example a piece of cork or a
plastic petri dish). o
2b, Samples and standards should be at the same
temperature,
3. Lower the electrode into |. 3a. The solution should at least cover the joint
the standard solution. between the bottom cap and the outer body.
. 3b. Make sure the stir bar does not hit the -
\ electrode. . .
i
« | 4. Turn on stirrer, \ 4a. Provide a good mixing rate. However, do not stir
3 \ solutions at so fast a rate as to cause a vortex
- ! I ' \ to be formed. :
5. Add 1 ml of the 10 M The sodium hydroxide should be added at 1 ml of

*_
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Ion Electrode

«
>

OPERATING PRCCEDURES

STEP SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING
GUIDF. NOTES

E. Electrode Operation 5b.
Check (continued)
Sc.
o
5d.
. Se.
T 6. Turn the specific fon 6a.
meter funct‘on switch to
MV EXP (Millivolts Ex-
panded Scale). -
7. After 30 seconds adjust 7a;
the meter to the center -
° ! scale,
) . 8. Turn the function switch
i to off.
9. Raise the electrode out of
. the sodium hydroxide .
solution. ‘ . :
- 10. Rinse the electrode with

_ dry with ti;;ue.
v : 111,

" solution to a 150 ml

distilled water and blot

.

Transfer 1C0 ml of 1 mg
NH3-N/Iiter standard

beaker.

lia.

The pH of any solution to be tested with the
electrode must be above 11 after the addition
of the sodium hydroxide. B
Caution: This is a caustic solution.
allow contact with skin. °

Do not .

Use a 1 ml pipet.

Do not add prior to electrode immersion.

This 1s read from the meter on the blue Scale on |V.E.6a
the #401; on the black scale on the #407 and (p. 27)
407A." The expanded mode has a + 70 mv range.

See Figure 5 in Training ‘Guide.

Turn the CALIB (calibration) knob and adjust V.E.7a
the meter to obtain a reading of 0 (center scale)](p. 26)

on the millivolt scale.

See Figure 4 in Training
Guide. )

This is Reayent C.4.

)

484

Page No. 9-15

LT I T e,

B
T



e

pap———

EFFLUENT MONITORING PROCEDURE: Determination of Ammonia by an Ammonia Selective - Page No. 9-16
Ion Electrode S .
ol T.
- - : TRAINING
OPERATING PRQCEDURES STEP SEQUENCE INFORMATION/CPERATING GOALS/SPECIFICATIONS GUIDE NOTES
E. Electrode Operation 12. Place the beaker on the 12a. The stir bar should be rinsed with distilled
Check (continued) v stir plate and add stir water between uses.
bar to the beaker.
- 13. Lower the electrode into 13a. Make sure the stir ber does not hit the electrode.
the standard solution. .
s 14. Add 1 ml of the 10 M 14a. Do not add prior to electrode immersion.
sadium hydroxide solution.| 14b. Use same pibet as in the previous procedure.
15, Turn the function switch
to MV EXP.
s 16. After 30 seconds read the | 16a. The reading should be taken from the same
meter, millivolt scale that was used to set the previous
- concentration,
16b. The reading should show a change of apprfkimately
59 mv. This change (59 mv) will occur for every
tenfold change in concentration because of the
electrode make-up,
16c. If an mv reading near 59 mv is not obtained, .
check all standard dilutions and repeat all
steps in section E. v j
16d. If continued failure to obtain an mv change near .
59 mv occurs, contact the electrode manfacturer.
17. Turn function switch to 17a. Alwayé ;et this position before 1ifting any
off. electrode from the solution and when the meter
is not actually measuring. This will extend the
‘ life ot the batteries and proilact the meter.
3
495 486
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[

Ion Electrode

OﬁERATING PROCEDURES STEP SEQUENCE INFORMATION/OPERATING GOALS/SPECIFICATIONS Gﬂ?ﬁéfﬁﬁ$gs
¢ j*.‘\ ¢
F. Calibration N - " v
1. Setting mid-scale 1. Transfer 100 m1 of the la. The standards chosen should span the range that V.F.1.1a
range 0.1 mg NH3-N/11ter the sample conceztration is expec:ed ty be in, (p. 28)
“ 1b. With the standards preparec in this EMP 'a range
7§8n:?rge§g;gtion toa will be covered from 0.01 to 1.0 mg NH3-N/11ter
. (.01 to 1.0 ppm). @ '
Ic. Use a 100 ml graduated cylinder.
2. Place the beaker on the ) ) - T .
stir plate and add stir s
bar to the beaker. “ -
3. Lower electrode into the 3a. MaKe sure the stir bar does not hit the
standard solution, electrode, -
, 4. Turn on stirrer, ) .
_ | 5. Transfer-1-0'ml of the 5a. Do not add prior to electrode immersion. i .
B 10 M sodium hydroxide - 5b. Use a 10 ml graduated pipet. -,
/ solution to the same. . v
beaker. - ‘e
6. Use appropriate range pH 6a. If not,add more sodium hydroxide until bH is
paper -to check if the pH greater than 11.
is greater than 11, X .
o 7. Turn the ‘instrument func- | 7a. This position is abeled differently on the V.F.1.7a
. tion switch to the mono-~ various meters-in the Orion 400 series. On the (p. 26)
: valent anion position. 401 and 407A " it is marked x~. On the 407 it is -
F=. See Figure 4 in Training Guide. !
8. After the meter stops 8a. Response of the electrode will be faster for
drifting, read the meter. higher concentrations of ammonia and slower for
. lower concentrations.- They can vary from less
a than 30 seconds to”about 10 minutes.

(cor:tinued)

. - 488
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OPERATING PROCEDURES

STEP SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING
GUIDC NOTES

_ _F. Calibration
* {continued)

»

range

L

e -

2. Setting high‘scale
{

-

9. Use the calib (calibra-

# tion) control and adjust
the meter needle to read
at center scale.

4

10.. Turn function switch t
off. .

‘vllf Raise the electrode.

12, Rinse the electrode with
distilled water and blot
~_.. dry with tissue.

1. Transfer 100 ml of the
1.Q‘mg NH3-N/1i*er

~~-—.standard solution to a
50 ml beaker. v .

lace the beaker on the
ir plate and add stir
to the beaker.

Q2 W

8b. The reading should be taker from the concen-~
tration scale which is usually color coded to
match the color of the monovalent position on
the functi v tch, The scale is usually the
topme . is logarithmically divided, +

9a

various meters. It is 100 for the 401 and 407
and 1 for the 407A. See Figure 5 in Training-

g Guide.
b

:The marking at center scale is different for the

After the adjustment has been made, this center

“sit

V.F.1.9
(p. 27)

position will represent a concentration of 0.1 |
~NH3~N/Ijter. N ’/;;/@ - T T

¢

/J
‘.{,A ‘ \;

. ’ 0 ¥
. V‘ X
~ !’ o zj
‘al

Use a 100 ml graduated cylinder. éw

la. s

&

v Ll

[

Make sure thé' stir bar does not hit the

3a.
" electrode,

-

e ey — e —
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’ Ion Electrode , ot

" b TRAINING
OPERATING PRQCEDURES STEP SEQUENCE INFORMATION/OPERATING GOALS/SPECIFICATIONS 3 GUIDE NOTES
F. Calibration 5. Transfer 1.0 ml of the 5a. Do not add prior to immersion.
(continued) 10 M sodium hydroxide 5b. Use a 10 m] graduated pipet.
solution to the same
beaker. ' . .
6. Use appropriate range 6a. If not, add more sodium hydroxide until pH is
pH paper to check if the greater than 11,

pH is greater than 11,

7. Turn thé function switch
to the monovalent anion

position.
8. After the meter stops 8a. Use same upperhost scale as used for.previous
TR drifting, read the meter. concentration,
P -
- 9. Use the "Temp, °C" control 9a. For location of this control knob, see Figure 4 ]V.F.2.9a

and adjust meter needle in Training Guide. (p. 26)

to read at far right - 9b. Again the marking will vary by instrument. It V.F.2.9b

position. . will be 1000 on the 401 and 407 and will be 10 (p. 27)

. on the-407A. See Figure 5 in Training Guide. .
‘ : 9c. This position - now represents a concentration. of
. ¢ 1.0 mg NHa-N/1iter and the instrument has been™ .
- adjusted to represent 0.01 mg to 1.6 mg
NH3-N/11ter over the full scale of the-meter
g face. :
' ) ' 9d. Values below,0.03 mg NH3-N/11ter should be )
. . ) ) disregarded because of a deviation from normal
- response curve. -
10. Turn function switch to .

of f. .
. - 11. Recalibrate as needed. 11a. It is advisable to standardize electrodes 3 or - B
— . 4 times a day by carrying out steps in
: . section F,’ . o P

(continued) A -415)23

:\p
. ©
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OPERATING PROCEDURES

STEP SEQUENCE

INFORMATION/OPERATING GOALS/SPECIFICATIONS

TRAINING
GUIDE NOTES '

F;vCalibrction

W

11b. Always use fresh solutions of the-standards

1. Between readings

].

Immerse electrode in-

\ .
la. You can use one_of the_ standardizing\solutions

a1ka14ne-standaru|4ung

solution.

“wWith 10 M sodium hydroxide which you used :in F,
" calibration. .

1b. The electrade should be 1mmersed between -

: measurements,

1c. Do not Store in air.

i

(continued) for recalibration.
G. Precedure 1. After the calibration has la. Use 100 mi volumes in 150 m1 beakers.

’ been completed, read each - I
sample concentration by . :
doing the following
steps.

) — 2. Rinse electrode. ’

3. Add 1.0 mT or more ¢§ - N r
sodfum hydrcxide. solution , ‘
after immersion.-of . | -
electrode until pH is {
greater than pH 11, .o .

@
B 4,_Read after drifting has 4a, Read concentration directly 1n mg NH -N/liter
stopped. Y - from the concentration scale.
4b. Do not adjust calib (calibration) or Temp °c .
; « (temperature-compensator)-controls-after — - )
- . - ' calibration. ‘If they are changed, recalibrate ¢
- instrument, - -
H. -Storage = (




!FLUENT MORITORING PROCEDURF.:

Determination of Ammonia by an Ammonia Selective

Ion Electrode

P

- J TRAINING
OPERATING PROCEDURES STEP  SEQUENCE ‘ INFORMATION/OPERATING GOALS/SPECIFICATIONS GUIDE NOTES -
H. Storage

(continued)
2. Overnignt 1. Immerse electrode in la. Without sodium hydroxide. .

ammonium chloride stock \\\\

sotution (1000 mg

NHy-N/1iter). N
3. Pfolonged time 1. Disassemble electrode -

completely,

1 2. Rinse with distilled 2a, Rinse inner body, outer body and bottom cap.
water, . ‘
3. Dry and reassemble.- 3a. Without filling solution or membrane, N v
3b. Discard membFane. '

4. Membrane 1. Follow steps under pro- . V.H.4

replacement cedure D, Assembly of (p. 28)

Electrode. .
. CE 19¢

4(_\5 Page No. 9-2 96




- EFFLUENT MONITORING PROCEDURE: Determination of Ammonia by an Ammonia
Selective Ion Electrode

TRAINING GUIDE

SECTION _ TCPIC .

I* - ) Introduction.
- I . Educéfiona] Concepts - Mathematics -

I - Educational Concepts - Science
v ’ Educational Concepts - Communications -
V¥ « Field and Laborqtory‘Eqdipment ;
VI ‘Field and.Laboratory ‘Reagents
vir : Field and Laboratory Analysis
vir Safety o
X | > Records and Reports
] .ﬁi | ‘ | ‘

\
- - \
. 7’ ‘\

*Training guide materials are presented here under the headingi marked *,*
These staﬁdardizedxgeadings_argqued through this series of proce%ures.
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EFFLUENT MONITORING PROCEDURE: Determination of Ammonia by an Ammonia

*

.

Selective Ion Electrode

Section I

>y INTRODUCTION

- TRAINING GUIDE NOTE

REFERENCES/RESOURCES

Ammonia has been of interest to both water and
wastewater treatment plants for years. The content
of ammonia in the effluent waterssof a wastewater
plant can indicate to the operator the efficiency
of operation at which the plant is being run,

—Furthermore, ammonia can have a significant effect
on the disinfection of water with chlerine. Con-
sequently, monitoring the concentration of ammonia ,
should be routine. ~ The analysis of ammonia con-
centrations -is also the basis for routine determi-

. nations of total nitrogen or of organic nitrogen
in effluent samples.

The test described in this instruction can be

found in the 1974 EPA Methods Manual on page 165.
No other reference is cited in the Federal Register
Guidelines. However, the referenced EPA Methods
Manual in turn refers the analyst to the manu-
facturer's operating manual for the specific .ion
meter 'being used.

Distillation is not required if comparability data
on representative effluent samples are on file to
show that this preliminary distillation step is not
" necessary. However, manual distillation will be
required to resolve any controversies.
¥

If the determination is to be run as part of the -
total Kjeldahl nitcpgen. determination, distillation-
must be carried out. Any mercury in the sample
will form a complex with the ammonia and act as an
interference. This will be taken care of in, the
distillation procedure by the addition of the
sodium thiosulfate. . ‘

- ‘i
(If mercury is‘present and the sample.is not tr be
distilled,;add 0.2 g sodium thiosulfate to the
sample. to complex the mercury before the determi- -
nation of ammonfa).~ .o -

The ammonia ‘electrode uses a membrane which.ulLnot
allow water or fonic species to migrate across it..
However, the ammonia -dissolved in the sample; can

membrane.” ‘The reference element, contained in the
ammonia electrdde-itself, is the same as tsed in -

fixed Tevel of/ the chToride in the ammonia chloridc
internal’ fi11ing ‘solution, thereby acting as a

- N
3 v L

diffuse through the -membrane until thé concentration
- of .the ‘apmonia is the same on both sides of the 0

the chioridei spacific ion electrode. ,/It senses the |

Methods for Chemical
Analysis of Water and
Wastes, 1974, EPA,
MDQARL, Cincinnati;
Ohio, 45268, p. 165.

o el

.~ New Federa) Register -
Guidelines, (1976)

note #4, . :

LR

Methods for :Cheémical
- Analysis of Water and
Wastes, 1974, EPA, -

" MDQARL, Cincinnati,

Ohio 45268, pg. 175.

. 0P’ 1t.. \ '
o

-

Instruction Manual for -~ °
Ammonia Electrode Model
95-10, Orion Research, '
Inc., Cambridge, MA 02139

reference electrode for the ammonid:electroda,

DR

A ‘,“1

\ “ -
(b ]
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: EFFLUENT MONITORING PROCEDURE : Determmation of Amonia by an Ammonia
- Selective Ion Electrode
FIELD & LABORATORY EQUIPMENT Section V .
' TRAINING GUIDE NOTE " REFERENCES/RESOURCES

D.1.1a

ASSEMBLY INSTRUCTIONS

-—w
L
" —top cap
: < O-ring —
vent hole .
. " inner body R
‘* e outer body °
- i
! [
) N - ' = red 0:-nn ‘ ;
h B~ spacer (black O-ring < Fill to here.
down)
‘ ) ™ i membiane
. — bottom cap ~ bottom cap
[}
FIGURE 1 .
E Page No. 9-24 ‘
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; ‘ .

P L .

N . s " e
. e K




5 - R . ' ‘ oL
: EFELUENT MONITORING PﬁbCEDURE: Determination of Ammonia by an Ammonia -
B Selective Ion Electrode )
;. ELD & LABORATORY EQUIPMENT Section V °
- ‘ . o TRAINING GUIDE NOTE REFERENCES/RESOURCES N
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D
4
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REFERENCES/RESOURCES

FIELD & LABORATORY EQUIPMENT : : Section y
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Selective Ion Electrode

EFFLUENT MONITORINuéPROCEDURE Determination of Amonia by an Ammonia ""] .
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EELDYAND LABORATORY EQYIPMENT -

Section v\

/

TRAINING GUIDE NOTE

RiEFERENCES}RESO\RCES Lo

MODEL 401

-
~
-,
. “

’

;
L
4
MILLIVOLT SCALE
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FIGURE 6 * . T
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EFFLUELT HONITORING PROCEDURE: Determination of Ammonia by an Ammonia . )

e . Selective Ion Electrode

FIELD AND LABORATORY EQUIPMENT T x Section v 9
H i TRAINING GUIDE NOTE *| REFERENCES/RESOURCES

%' ~ B.2.1a Add a 1 +.1 mixture of ammonia-free distilledwater

: : : and sodium kydroxide-sodium thiosulfate fon to

S HE— each Xjeldahl flask to be us~d. ass beads

. thiscsolution. The digtillate should be checked to
T - .| insure that it is ammonia-free. TR*s can be done * |.
B - | with the ammonia probe and meter or .oy use of the

“ Nessler's color reagent.

and; using appropriatez%?napgau!, distil1 50 ml of

- In using a specific ifon meter the calibration range
is arbitrary within the appropriate range of the - ¢
methcd, Should the samples to be run fall outside
the range of 0.01 to 1.0 mg NH3-N/11fer, 2 new range

i ° can be set on-the -instrument. This is done in the
P . p same manner as set down in section F but using a '

. ¢ tenfold concentration increase. For example, using b__ ——
ST the 1.0 mg NH;-N/1iter solution in step F.1.1 and ——\\\\

v . Clanlo mg NHi-N/1iter solution in step F.2.1 gives a |- .
S range of 0,1°to 10 mg NHy-N/Titer. _ //
Haale *° If the electorde s accidentally left in the air, ‘Instfuéfion Manual ~

rather than in a solution, that portion of the Ammonia Electrode L

,.. . ) ' internal filling solution between the inside of -the | Model 95210, Orion
o X membrane..and the sensing‘éIementﬁzi]I dry out. To Research, Inc.,

: 0

5 i

o
.
-
¢ -
P
.
p—
-]
b4

o ‘ _restore the eleCtrode to operatiofh hold the elec- Cambridge, MA.02139. . -

T ‘q. 1 trode by the outer body and, grasfing the electrode ’

-, ‘ ‘ cable directly above thé cap,.pull on the cable
. so as to 1ift the sensing element off the membrane. -

R . Fresh/internal fil}ing solution wil) now flow under |

’ yhe membrane. The' electrode will now.be ready for

v . use, )

S

w—avy

g
.
|

i <{// H.4 .| Membrane (failure-is characterized by a shift in

i : ' electrode potential, drift and poor response. Mem-
brane failure may be apparent on visual inspection .
as dark spots or discoloration of the membrane. )
Handling the membrane during installation may ad-
versely affect it and shorten jts 1ife. Handle the - :
membrane with the tweezers provided. ‘A membrane .
~i11, last from one week to several months depending ‘
. ' Jn usage. ° . . ' :
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