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tNSTRUCTIONAL GOALS :
Upon completion of this module the student should be able te.
" successfully run the,C02 analysis test and accurately record ,
- the data and observations. The student also should be able”
to organize the data so as to- perform the required caltulations

for this test. Based on values obtained the stadent should: be :

able to make general 1nterpretat1ons as to the qual1ty of
d1gestor gas ut1l1zed in the test.

INSTRUCTOR ACT“HTY '_ .
' For best.results fo]low this sequence'

Activitz A S ' _;‘~T1'me‘1;-:~i.

v

’ L {Rev1ew the objectives with the students. . ;% S'minutegl
2. Have students read thg procedure. " 10 minutes.
3. Demonstrate test proggaures PO 15 minutes

'“4. D1scuss calculations: Method B f - 10 minutes

5. Assign worksheet. L 5.‘-.1 5 minutes
6. -Correct worksheet. . . * 10 minutes
7. Perform tests. L 30 minutes
8.

Perform calcuIat1ons - Method B 10 minutes

Lo

AA'OTHER ACTIVITIES
1. Prepare reagents - Method B

STUDENT ACTIVITY

1. Read objectives. . )
" Read procedure..
'Cémplete worksheet
Perform test . .
‘Record data. - ot
Calculate percent COZ - Method B
-Interpret results ,

~N oS WwN

INSTRUCTIONAL MATg_RlAL's LIST<
1. Instructor's Guide - CO, Analysis

2. Student workbook - €Oz Analysis’

S 3. Equipment 1isted in the Lab Procedureés
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~  PERCENT €O, .
WORKSHEET . " e T
Directiond:” Place an "X“ by the best’ answer" There is only
orle best answer for each question. ‘ T

>

L Digestor gas is generally conposed of:

o
S

a) 02.' '
. b), - S0p and 02
vi’c) _X.- €0, and.methane. - )
d)___, . COp and 05, - ) .

e)__t SO3 ahd Ny

2. B]eeding the digestor gas 1ine is aiways necessary because

a) . all the COy collects in the line. e
b). X 55 water: collects in the line. "

c)____- all the methane collects in the 11ne ’

d) S0, collects in the line. = .. -

e) None of the above. . o o

3. The analysis of CO is based upon the fact that:
a)__X.__ COp is absorbed by chemicals in the_test.

i b) - . C0p remains unabsorbed. [

) methane is absorbed by chemicals in the test.
,:d) moisture is present in the sample.
E e) ___ Mone of the~above.‘

4, The absorbent used 1n the test

: a)_ X = is: caustic and can cause burns.
b) is acidic and can cause burns.
c) . is neutral.

d) A11 of the above.:
, e)' . None of the above. - .

hen using the Fyr1te analyzer:
) -.:the chamber must be reset to zero.
b)Y °  you must prepare youf own reagents.

'6); " the methane level is measured directly.
d) A1l of the above. ’
e) None of the above. | ' | e
W-Cd-1 of 2 Co 3/82
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.when using the Fyrite analyzer:
a).
“b) X

c)
'd)_______
e)

the bottom.of the meniscus is read
the top of the meniscus is read.:
there 1s no meniscus.

A1l of the above.

None of the above.
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OBJECTIVES

INTRODUCTWON
This module on digestor gas analysis is 1ntended to give the

operator the basic information negessary to obtain reliable data -
from the test procedures. *The mention of any brand names

should not be taken as an endorsement of that material. This

test procedureds intended to be used by individuals who have
completed NPDES Level 1 1aboratory skills training.

R
il 4

qun completion of this module you should be able to:

, 1. Describe the. purpose of the gas ana]ysis tests
2. Describe the test procedure using a Fyrite COZ

Indicator. ) .
3. Describe the test procedure using the graduated cy11nder
- metHod. ’ . ,

4. Read Fyrite Indicator.

5 Calcu]ate”percent €O, using graduate cylinder method. @

[3
~

PREREQUISITE SKI - . S
In addition to the skills listed in the introduction, the

’ fo]lowing skills are needed for this test:
1. Know]edge of maintenance of Fyrite coz Ana]yzer

; 2. Knowledge of digestor gas sample site. , o
3. Knowledge of how to bleed digestor‘gds 11ne;_" j_,"

_RESOURCEIJST o | '

1. Fisher Scientific — -+ . :
2170 Martin Ave : Fyrite co2 Ana]yzer

Santa Clara, CA 95050 , - #10-884
- (408) 727- 0660 ' v

2. Scientific Prod0cts

. 3660 148th Ave., N.E.* ' Fyrite COz Ana]yzer
T * Redmond.,, WN 98052 t o 061725 :
o : (206) 885-4131 : o L
3. VWR Scientific ‘ ‘ ' T
P.0~ Box 14070 ; ~ Fyrite COo Analyzer
Portland, OR 97214 - N ‘ #320?2-00
(503) 234-9272 - ~ L
o o 1, L)
\ IR s-cd=1of 10 . 3/82
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14,1
DIGESTOR GAS ANALYSIS | |
o JERCENT CO2 -,
INTRODUCTION . |, @ 7 |
The - activities taking p]ace 1n an anaerobic digestor are “' ¢ 8

reflected in the production of digestor gas. The gas fis generally
composted of approximately 30% carbon dioxide and 70% methane. If

these general proportions vary appreciably from this ratio the .

SR operator should be aware of ‘potential problems and may want to e
Jperform further and more extensive studies of the digestor content. - .

, The easiest te‘t procedure to 2ge for monitoring. changes in i', v |
digestor actiyity is the determinat 63 |

n of 02 with a COp analyzer. .

EQUIPMENT - METHOD,A o T I
Fyrite COz Indicator, Model CND

PROCEDURE . TR | .o
’ 1. RESET THE CHAMBER T0 ZERO. o ‘ o .
, - ' The chamber 1s reset to zero by pressing the
. L valve on top of the instrument which allows
' : air to enter and the column of 1iquid to fall

to zero. : .

3 ~

2. ADJUST SCALE T0 zERQ.

The scale {s adjustable. If the meniscus

doesn't read exactly zero 1t should be adjusted

to the zero 1ine. Note that the zero 15 NOT

read at the bottoq of the meniscus but at"ﬁe ///f“

TOP. L/ P / .
3. BLEED GAS LINE FROM DIGESTOR. . e ‘..’““‘

This blows out moisture and allows -fresh ga&
to enter the line.

4. ATTACH HOSE TO GAS LINE. S | .
5. PUMP_GAS xnro CHAMBER. T | '
Hold the rubber connector tightly over the valve

«  on top of the chamber with one hand and squeeze :
v _the bulb 18 times with the other hand ‘

J 12

§-Cd-2 qf’lo
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_ EQUIPMENT - METHDD B

"PROCEDURE

6. INVERT THE CHAMBER SEVERAL TIMES T0 MIX ‘”;f ;_aJ]{ +
rmnmwmmmmmmwmmmx '

Be sure to read the top of the men1scus Q*’*'.‘ i

-Plast1c Tub1ng o T
100 m1 Graduated Cylinder '
250 m} Beaker -
1 Titer Volumetric Flask. L T S
1 liter Plastic Reagent Bottle o o e
Reagents - Potassium Hydroxlde (KOH) : - f SRR
Reagent Preparat1on i
COz Absorbent - Add 500 9 potass1um hydrox1de to a1l l1ter.
- volumetric flask that has:about 500 m1. of
'-_d1st1lled water in it.. Swirl until dissolved.
Bring up to the mark uith distilled water.
- Transfer to.a 1 liter plastic .reagent bottle.
- ‘CAUTION: Never store strong basic. solut1ons
in glass stoppered bottles ;

s

S 1. ‘ MEASURE VOLUME OF_ GRADUATED CYLINDER

Measure the total volume of a 100 ml graduatedi.'F
cyl1nder by filling it to the top with water
(approx1mately 125 ml) Record this volume

2. ADD COQ,ABSORBENT T0 BEAKER. -'.'. | -

! : T Pour. approxlmately 125 ml of CO2 absorbent
N . " into the 250 ml beaker. CAUTION: This chem-
: - ical is a strong basic- solution (caustic)
-and will- damage clothing and burn the skin.

3. BLEED THE GAS LINE FROM DIGESIDR. L , -»‘{
: . g I‘
ThlS blows out'mo1sture anﬂ allows fresh gas
_ . to enter “the - Tine. o , o .
ATTACH HDSE T0 6AS LINE ‘1‘»575’1'_é§;“* |
Us-cd-30f10 C . 3s2




;iEINSERT GAS HOSE INTO GRADUATE

COLLECT SAMPLE

S

| cy11nder Turn off gas CAUTION The proper

_mixture of digestor gas and air is explos1ve
when exposed to an. open flame :

PLACE GRADUATED CYLINDER INTO BEAKER OF o2 ABSORBENT

'Fsgas upsfde down‘1n a beaker tdf,afn1ng 02“ B
i absorbent. : : L .

. Place the graduated cylinder full of digestor '

, uxd;
11.

; ﬁéMoVE'HoSE;'W

R

: cy11nder

e

.D'TURN ON_GAS. S e

"_—\_—
3

*

Wurn on gas, but DO NOT blow: the 11qu1d out of

) é

Carefully remove | the hose from the graduated
cy11nder w1th the gas st111 runn1ng '

T

fIMMEDIATELY TURN DFF GAS

'NAIT TEN MINUTES

-

~*H Na1t ten mfnutes and- gently shake the graduated
~ cy11nder If the Tiquid cont1nues to rise, =~
wait unt11 it stops S : :

.. READ VOLUME OF GAS IN CYLINDER

Read volume of’ gas rema1n1ng 1n graduated i

cylinder to the nearest mi]]i]iter._ o

4
. ) L
C
: Lo s
e
. .
. . s »
>

fs:ygwwwﬁ,~» Insert gas hose 1ns1de ups1de dgyn graduated Tl

the cy11nder Run gas for at least 60. seconds ]iE“-




@ mowiws R R
B CPefcent €Oz e e

S ;o (Total volumeL ml g_s remaimng, ml) e
E L e C Total VO1ume, mT o ;,x--l,OO%'"’-

' Total Volume of Cyl'inder 126 m

Gas.Remaining .~ 80m

126 m] - 80 ml R
RIS X ¥99’4, o

-8 Té‘é" X 100_%

A

15
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o, (Fyrite Method) .
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‘ [

[EN

:'°LibrTéchﬁi§ianQ

~. (Graduated Cylinder Method)

| Date_-. |

, 3u . 57; . ?%;(::(:)2  {:.  .:..A .

vﬁfShifgf; . , 1 ' { '},

}Sémblé No.n

‘Total Volume
“Cylinder, ml

Sa'ﬁple Time

VO]Ume_GaS .
Remaining,ml.

%00,

17

. §=Cdx7 of 10
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'SAMPLE DATA SHEET

%CO

(Graduated Cylinder Method)

‘Lab"'TeCimician ‘ RF , Date 7//4 Sh’ift' 2

; Gtal Volume | Volume Gas
ZGylinder, mi | Remaining,m!

_ %0,

P : | sampte No. }. Sample Time

ﬁ—r

/ . f 9-'/"pn

e

CYLINDER

CAPACITY |
' : { UNABSORBED

| |\ ocas

0¥

"~ PERCENT OF
" ABSORBED GAS

T %CO,

.. e (Fyrite Method)

" Lab Technician__" "~ 2£ _Dite_ Y shift_ 2

Sample No. Sample Time. - %C02 I

T Y Y .

READ PERCENT
\ CO, DIRECTLY ,

/18

N 5-Cd-8 of 10 | Y/




PROCEDURE  SUMMARY - Fyrite Method

// T 2 | - . v ’ .
! © . PROCEDURE - - _ CALCULATIONS
1. Reset chamber to zero. O None - T
2. Adjust scale to zero. - |
3. Bleed gas line from digestor. e
4, Attach hose to gas line. R
| 5. - Pump gas into chamber. | %.f"” s
— e WH,,& “Invert—chamber—several times to mix. 4 ' _/
8
q 7. Place upr1ght and read percent C02 _
o Fyrite Method - % CO,
4 o ' The above procedure summary is des1gned as a laboratory aid.
L . It.may be cut.out and attached to a 5" X_7" index card for
1 convient reference at the laboratory bench. To protect pae
k ‘ card you may wish to cover it, front and back, with clear,-
o self-adhesive shelf paper or similar clear material,
‘ ‘ I ) ' N g

15
$-Cd-9 of 10
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. M : Siew : P

PROCEDURE SUMMARY /- Graduated Cylinder Method

o o - o0 | .
| 'PROCEDURE ~ ~ CALCULATIONS
1. Measure“volume of graduated cylinder. % C0p = , .
2. Add CO2 absorbent to beaker. . o ' L.
3. Bleed the gas line from digestor. ~GRXSJR#:§°E¥T§NSER RE&2%3¥§GGQSIOO |
4, Attach hose to gas line.
5. ‘ColTect sample. » TOTAL VOLUME OF CYLINDER
¥ 6. Place graduated cylinder into beaker of
€Oz absorbent, -
Insert gas hose into graduate
Turn on gas o L ,
9. Remove. hose T o o 'ﬁ.-' S
10.- Immediately turn off gas | " - ;
11. Wait ten minutes i L
12 Read volume of.gas in cylinder. -
diaduated I‘C;llinder Method - % C,QZ_J
- The ab ve procedure summary-is designed as a laboratory aid.
It may:}g cut out and attached to a 5" X 7" index card for
convient refereﬁcé at the laboratory bench. To protect the )
, card you may wish to cover it, front and back w1th c]ear. “ . ‘
k! self-adhesive she]f paper or simi]ar c]ear mater;a] ’ |

N

o 29
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'@  worksmeeT
' Directions:

3,

PERCENT CO,

‘e

Place an "X" by the best answer. Tﬁer;ng'only

o one best answer for each question , 7Rk

.“,1, Digestor gas is generally composed of»

b)" 50, and 02. | L
<) *C0, and methane. Lo ey
) €05 anid-0%" - ;

N Me)-——'

2. Bleeding the digestor gas line is always necessary because |

S03 and NH4.

. a) all the C0p collects in the line
b) water collects in the line
c) all the methane collects in the line. .
d) _ S0 collects in the line. |
e) None of "the above.
" 3. The analysis of COp is based upon the fact that: o
) C02 .is absorbed by chemicals 1n the test
b) €O, remains’unabsorbed. - R
c). | methane is absorbed by chemicals in the:test.
d) moisture is present in-the sample. S
e) “None of the above. . o A
‘The absorbent used in thée test: -
a) is caustic and can cause burns.
b) is acidic and can cause burns.
c)______is neutral.
d) A11 of the above.
\ e) ' None of the above.
5. When using the Fyrite analyzer
a)____ the chamber must be reset to zero.
b)' you must prepare yourvown reagents.
c) the methane level is measured directly.
d) A1l of the above.
e) None of the above. A v
A | 21
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6. When using the Fy}ite analyzer:

a)

o

the bottom of the meniscus
the_top of the meniscus is read.

¢)

)
e)__

.there is no meniscus.
‘A1, of the gbove.
None of ‘the above.




