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Module HNo:

Module Title:
Basic Laboratory Skills

Approx, Time:

33 hours

Submodule Titles

1. General Skilis

2. Chemistry Skills
3. Microbiology Skills

»

Objectives:

Upon comp]et1on of this modu]e, the participant shou]d be able tq

Perform and understand basic laboratory skills necessary as, backgroUhd
information for, mierobiological or chemical ‘analysis of water and wastewater
samples. Co

4 . . .-

- ',. “ [.
. |1 . ,

\e

Instructional Aids: --

Handouts
Transparancies
Equipment used in 1aboratory pnactace~

¥

.

.

Instructional Approach: N . * - & . s
. 3
Lecture , ' sy .
Discussion .o ~
Demonstration C , . S .
Laboratory practice . ., R o L
. o - v
. ' . a ° .
References: - , , Tt
- J'
14 3
See individual topics T e
. [4 ) T ’ - i
. .-' 1)
Class Assignments: C Coe Tt
N . T o N Re v 2
Read handouts . Co Lok -
Participate in 1aboratory pract1ce sess1ons

¢ »

.
. .
. | . ¢
4 -
[} S . N




Hodulel&i\\\ Topic; SN ,
— .o .
~ \\§*\k SUMMARY . oL P .
v " \ N
Instructor Notes: . "{ Instructor Out${ne: ) : ‘
\‘\.\ - \J
Basic Laboratory Skills 1 1. Discuss, demonstrate amq have student
’ . " participate in laboratorwpractice ‘and
Genéral Skills . sessions concerning basic Naboratpry
* . © skills. ' ‘ ’
. Safety Y
,1- Notebooks & Bench Sheets ~
Labeling = &~
* Sampling . o

ID of Tab equipment & glassware
. ’ « Chemical names and formulas -
. : Matter (solids)
Solutions .
Dilution techniques ,
Incubators
Balances -

o1 . ,3"
s TR e
4

oo

S

Ercrmerpra

-4

Chemistry Skills

»
.
i A

Analytical analysis , # .
Volumetric glas3ware
Standardization of reagents
Colorimetric analysis by

" Stdndard curves //—\\ ’

Lab supplies & chemicals
Standard References

)
7
-

[

<«

e o)

Microbiology Skills

: |
y L SR o )
Laboratory cleanliness 3%%
Equipment packaging . %.ﬁ- c
Media & reagent preparationt ; T
i . - Sterilization . A ¢
’ . Mi croscopes T . iy
Aseptic technique . =

Microbiological sample collectipn
Microbiological dilution technipues

~

- '-'LLL:..;'T':“%%A»n PPE i i vy
-
&

Instructor must provide all necEssarv equipment - ¢r laboratory pract1ce sess1ons
Necessary information or what efjuipment needed 1¢ handout materials.

!
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Module No: ‘ Module Tttle: / . x .
' 8 " . | Basic Laboratory skitts  © - ¥ s
Ko , { Submodule Title: =~ . =~ . - ‘a, g
) General Skills' - - I
: . 1Approx. Time: . : - Y
- - - . TOD‘C: N\ i
1 hour .| safety : _, . . _
. Objectives: ) ) : e - T i
\\ - o ° .- ) . ) ’ . ‘
NN Upon completion -of ‘this module, the participant should: be- able to: * ~H
) < . ¢ ) . ' & F',-
- | 1. Locate the following in the laboratery: and indicate its proper use: Safety ,
‘\{f . Showkr, fire extinguisher, fire blankét, eye wash, first aid kit and . o
N, instruction sheet, fume hood. T, . -
2. Select the proper pieces of equipment given an emergenéy\gituation. h .
) 3. State when safety glasses, lab ‘aprons ‘and lab'gloves will be used. . s
4. Given a list of commonh lab chemicals state thejr safety hazard and proper ‘
* | - storage method. - . \ : . . : {
. ' oo Y
Instructional Aids: T ’ T ' \ o \
-~ » Handout: 'Labofatory Safety ) ) . . -
. Fire extinguishers A, BC, ABC, OGD Cot _ _ .
Fire blanket ) T _ :} . | }'
Eye wash ' ' . . NN
°Lt First aid kit T v
. {lnstructional Approacht .. -* ¢ ‘ _ , o
Lecture T - P . .0
h %monstration N e ) L . * . N
Discussion “ . Lo ] ‘ e -
"|Referencess RPN ST S ' - . g
"~ 3
K4 * » ‘ . ) a R R V! 4 ) -' ' - - .,
. “ | Manual-for Sanitary Chemistry and Sanitary M1crob1o]ogy3 Linn-Benton Community
- .College, Carntgie & Wooley, 1975) . o \ . o .
] Standard Methods, 14th Edition - ® . _
Wastewatek Laboratory Prgcghurés & Chemistry, from Operation of WasEewater T
Treatment Plants bv Keryi, : - .
~ . : @
Class Assighments: * 1
Read handout .+, - _ ~ coa i
. - 4 ‘\, "‘ " = . 7“ i’
\)4. T‘ :t " .. T L J - Y 6 * ’ CN' t , . .
ERIC -..- ’ C o : f
. T . . o
{ ~
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B o ' Y, . . Page _4 of 16§ o
Modu'e Wo: Topic: — TR .
- "L Safety o f T >
Instructor Notes: e ' Instructor Outline:* ~ * ~ °
. 3N 1dent1fy, describe and demonstrate the
. . - Use of - .
e’ D o a.. S'af\ety,showersj' .
Distinguish betweén A, B, & C “ b, -Fire\extinguisher
class extinguishers. Show ) C. . : ,
, Soda waten\COQ Dry chemical- | -° «¢.. Fire blanket . _ . -
» .o , .
LT 4. Eye wash Lo .
1- Do not try to teach a First e. First aid kit with instruction sheet
aid course'in this module. ~ .|~ T oo T ‘ :
~ - . f. Fume hood : g B
Demonstrate top dragw and ° SN ) R )
bottom draw on a fume hood. Lo . .
H ¢ v . * N e ) -
° . 2. .a; ‘Describe emergency s1tuat1ons and 1nd1cate
£ " . R _proper actions; )
Stress that no two emergenqy F 'b. Have parf1c1pants 1nd1cat the " -
s1tuat1ons are the Eane { -~ -situation. could be prevented and what
, ¢ ‘act1ons must Be. taken after the i pcident.
Handout - oL ) 3. Discuss persona] protect1on equipment and
Laboratory Safety < - e the, Juse of.it..
o ’ 4. D1scu9§'ﬁandout chem1ca1 hazards.
- : “Part1c1pant must be able to 'state the safety :
= - . . © hazards -and proper stdrage methods of- Group A
. Y < chemicals on handout - :
. s ' . ,P . .°\ v .N
. ] . - ’ L , * .': . ' . v
- . - - . L . * .
. —-
- ¢ ) - \" '\ -
- . l ‘ | /x - L - ! '.l s e /' :
. A 7o ) - . )
-0 7‘ o ” ) s N ‘\ .
-~ " T - A vy ) > .
7. . ‘. " r{
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. LABORATORY SAFETY
‘Carnegie & Wooley

Introduction -

-dangerous place, howkver, Inte1]1gent précautibns and an understand1ng of

‘proper techniques make the Taboratory 1ess dangerous than most other

Manual for Sanitary Chem1stry & San1tary M1cfob1ology “]
Linn Beénton Community College .
A]bany, Oregon T .

For the inexperienced andpcg}eless operator, -the treatment pTant

laboréto}y can be extremely hazaraoug. The laboratoryvis not necessarily a
)

‘
.

industries. 5o I "

-A number of hazardeus materials and conditions do exist. Be aware

4, Toxic Fumes

of these dangers. Prevent aCjiSénts. . '
L

Personal Prdtegiion-
T ! :
1. Wear Safety Goggles or Eyeglasses’

Eyes ‘must be protected from sp1a§hing chemicals and flying broken glass
by ‘wearing goggles at all times.

2, ° wear Lab Coat._or Apron and Protect1ve Sﬁqes ' -

.

Protect dlothing and Qody from corrosive chem1cals Tennis shoes or=~

‘. i

sanda]s are-not acceptab]e

3. Know Locatlon of Sa*ety Equ1pment ) . o

A f1rst a1d cabinet, a fire extinguisher, a f1re blanket and an eye-wash
founta1n should be ava1lab]e Know exact]y-where they are_Jocated and

hew to use them. o - . . .

¢

Any test involving a dangerous or-unpleasant volatile material should be
performed in a hood or well-ventilated part of the Jaboratory.

\’9_ . . Ve -

8 "/‘ N . T,
o N
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5.

o

7.

g’»‘

Fd

10.

t

10

Never handle chemicals with 'the hands. Always use a spatula. Do.fqt

.drip liquid chemicals. Pour stock solutions into qisma]] béaker, then

bottle. . ' .

f
v
R
7
. . . -

—-
|

Measuring Chemi cals

{

into the graduate. Pipette from the beaker, not tﬁe sfock‘sblutiOn

7

.
1]
oo X
. ) ’ ko

High Temperature ' ST 1

°

Use protective gloves or 1oﬁg handled tongs wﬁen using autocﬂave, hat -
= ']

plate, furnace or oven. - S
Broken Glassware "/ f ]
ﬂbiscard,qr repair cracked or brokéé glassware fﬁﬁediaﬁe]x. 5 ‘
Electrical - " O ) , . f
Check'al]‘elggtricai equipment to see that it}is prpge%]y w?red and
grounded. ‘ ' ;'3 )
Wash up . T ) v
Always wash, your hands éfter_hénd]ipg chémfcal contajﬁers and.tesF
)apparaiu%z - B “% ' . . ‘ .
‘Never use glassware for serviﬁg food. HA]wgys wash before eatting or
smpkingi lt\is not gqod”to eat in the laBoratery at ajlt?
Labels ‘ | ,
,A]waysslabél containers with: name of mgteria];'concentraf{oﬁ. dafe,
‘ané xour {nitials. This will preveﬁt'accidents with acids, etc. 1in f”i

unlabeled beakers and also p}eienttuse of wrong reggents in-lab tests.

1 - o




3.

Jo
.
.

a. Concentrated bases are also extreme
Use g]ass (with rubber stopper) and polyethylene containers.
use g]ass stoppered bottles.

b. In case~of spill,

Do not

A4

- . \..
o ! | ~" 'page -7 of :}§§_ﬁ T
; ) ! go o - ) - e
Corros%ve Chemtcais SR ,,' .o ' ) . .
1.-, Acids. (Su]fur1c Hydroch]or1c, Nitric, G]ac1a1'Acet1c i ”' »
’a.' Concentrated acils are extreme]y corrosive to everyth1ng.a1nc]ud1ng
sk1n. Use‘glass and pd]yetnylene conta1ners. " |
. b: In case of spills, inmediately addl]arge*QUantities of water to the
{' . area and neutra]ize’with sodium Gicarbonate. Then ‘clean up“the, area."
| c.. Contact with skin burns very ouickly Wash’ 1nmedtate]y.w1th 1arge
quant1t1es of water and neutr611ze with <sodium b1carbonate
{ _ o;"MD11ute concentrated ac1d by add1ng the ac1d to the’ water; never -2
;2‘ .the“reverse. ) o < . S .
e.- Always p1pette with. a rubber oo]b, . - - .
'fi in generalfldo not‘mix strong acid@s with strong bases. If-it~is’v
necessary to mix these sofutiOns, oo‘so very‘slow]y, with mixinotand '
cooling n cold tap water or ice water " o, T - 1 .
2. Bases (Sod1um Hydroxide, Potass1um HyﬁroX1de, Ammon1um Hydrox1de) '

corrosive to skin and clothing.

) . \ .
wash with large quantities of water.and neutralize

with saturated boric acid so]ution. ‘ N
. \‘
c. Always pipgtte with rubber bulb, .
. \. . ) L. ~
Others . L .
a. Chlorine gas - Eecure covers-to prevent escape'of vapor.’
b. Ferric chloride - Extremely corrosive to metals., Avoid contact with
skin. - : : ]
~. .
- ’ Qf h
: 1- 0 ’ ¥ !
»\ ‘ .
v M N (’\

B
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Page _8 of ;1_63_5_3‘
S “ | Y .
’-‘foxic-Ci;emica]s 4. - . o \'\» ’ ]—
1. Avoid Ingestiog or 3hhaja§fqn" "
a. Solids - Cyanides, chromium,, cadnium, Lo

Y

Infectious Materials ' r

b. Liquidsf- carbonyﬁetrachloride, ammonium hydroxide, nitric acid,
Eromine, ch]orine)water, ch]q}ofqrm,'carbon‘disu]fidei Use ia hood.
c. . Gases - Hydrogen sulfide, chlorine, ammonia, hydrochloric acid.

[

Use in hood,’ . :

"2. Most Chemicals Have wafnings and Antidotes’on Their Labels. Read Them

~—
y

.Before you Use the Chemicat. ‘\

\
\

. i \
. . - .

1. Acety]ene, hydrogen, carbon disu]F§de, benzeae, ‘ethyl ether, petroleum

Exp]os?ve or F]amnab]e Materials

ether, acetone. Store the mafe}ials accordjﬁb to fire regulations..

4

2. Use'in hood. Do not use near open flame of exposed heating e]ement
Do not smoke near the‘éhem1cals Use extreme caut1on during: d1st111at10n
Do not distill to dryness.
. e - PR * ) L.

Although it is highly un]iﬁe]y thdt an operator would contract diseases by

worklng in a treatment plant, the p0551b111ty does exist.
t

1. Sewage coptains bacter1a and viruses whlch can cause diseases. Somé

.

diseases are contracted through breaks in the skin. . Keep wounds covered
and if aeeessari, wear protecfive g}oVe;. . E |
2. Some are contracted through the digestive tract. The best protectfon
is té wash thoroughly after perfoehiné tests to avoid transferring
eacteria to mouth while eating. - ! )
3. Immunizatien is_provided for many of the djseases..QQperatqrs are
encouraéed to take fu]].advaniabe of this type ofﬁprotection.
lnl ’ ‘\ ’ :

-
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Module Title: o S »
‘Basic Laboratory Skills L I R -
2 o Submoddle Title: .- = T

: ' - - N -

Module No:~

7 : 1 General 'Skills et ) - .
Approx.. Time: T T - \ < T

S R N

30 W, B Notebooks and Bench SHeets . -, T

7
. - N N

_

- N .

ObJectives ~~ 3 -y ' o v, s - .
Upon Complet1on of th1s modu]e, the par§1c1pant shou]d be ‘able to: . - :

4 N

1. - Describe information to be 1nc1uded in a gagera] Tab notebook.: - S
2. Descr1be the ut1]1ty of a ]ab bench sheet. L s . R
v S ‘.\' ’
- - : p - -~ b =
L - . Y 8 X
. " ’ // * :‘\ ~ ¢
- N - - - v
. N —
_ - . ' ¥ . ‘ - . )
Instructional, Aids:- : . S ' . S e
N ‘ . 4 ) SO - .
Handouts N\ T, LoV . -
1.. Lab notebogks - ) «:_ o Sl ‘.,
2. Bench shei “ . o
. ‘ N 4 - 1
L NN . . ,e - C, . . .
- " - ' < Y. . o
Ingtructional Approach: D - ‘ 5
L RV - .
. i . - . ot R / -
lecture - . X S . A
v P
- ’ > v . ¢ [ o . ¢ . R »
References: . . R - : > f. .
- ‘ )' ' . - . h i’. / . .~ * . AN .
- None ' - _ L ' A PR o
f.‘ - . N . ) R t" ‘ ’
! . R ”hf .
~ N ) < . . - ~ v ?" -

. ‘

5

Class Assignments: . - . . . . .

~ : .

Read handouts . . _ .. 2,'.

- . R . .




Module Ho:

Topic:

s

Notebooks and Bench Sheets

°Instnuctor'Notes:°

¥

Instructor, Outline:

Handout Lab Notebodks'

Handouts
Bench sheets

‘~,1

Discuss ]ab‘notebopks

, Why they are képt'
What must be in one

-7

AN

1 Discuss bench sheets examples:

Discuss the use of bench sheets and their
reTgtidhship to Tab notebooks.

-
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INSTRUCTIONS FOR KEEPING LABORATORY NOTEBOOKS .

. Entries shou]d be recorded in 1nk or baT] poTnt pen by the person_ "doing )

the work, on the same day the work was done. Such person should date the
pagde at the beg1nn1ng of each day's entry and shoqu 1n1t1a1 the page " -
- after each day s entry. vEntr1es ,should be made on on]y one side of each

page.- The b]ank side facing each page may be used for ca]cu]atfbns not
~const1tut1ng a mater1a1 part of the 1hformat1oh recorded ) (
Each new proaect should, as a “first entry, include a\clear, cohc1se
5statement of what is to oT)done and what is hoped to be achieved. All :
entrjes—shouldgbe made ih uch detaj] that anyone not directly.associated'

" with the work will be able to read and onderstand the scope and obj t of
r . N —

P .,
the work described

| 4
Each page shou]d be f111ed in comp]eteTy either with written matter or
"diagonal I1nes before start1ng on the next page ‘No bTanks shou]d be
left, for exampIe, for later 1nsert1on of anaTyses

A K

No attempt should ever:be made to correct or ob11terate any entry—
Necessary corrections or deTet1ons shou]d be made by drawing a single

. Tine through the port1on to-be deleted, being sure to leave the original
matter legible. As required, subst1tute words may be written .above the
deleted matter. ° F]] such changes shou]d be 1n1t1a1ed and dated as of

the date of correctjop. 1f possible, an expTanat1on of the change should -

be made ejther iw the- margin or immediately following the correction if

. that ‘portion of the page :has not already been filled.
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Page 12 of 168

P

Any sketches or drawiogs'which are not originally made-on tze noteboog.
pages may be inserted but care should oe taken that each,pege is
appropriately ;dentified by title and date. Reference ehou]d be made
in t \xt of the notebook entry to such insertions.and the date when
sugh oages became available. This will refute any charge that such

-~

inserted pages were prepared at a date later than 1nd1cated.

\ t
Each person who has. the duty of recording experiments should have his s
own notebook and-should not permit others to\make entr1es in it. In the

case Of shift work th1§ ru]e may be relaxed if the records are otherw1se e

adequately corroborated. -

+ . 4

There is no objection to having séparate notebooks for separate projects

but care should be taken to insure that-entrigs are made in chronologisal
order and that’ there is sufficient identification of each entry to :

. ~ '
maintain continuity-

N %
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5 SOLIDS DEEERMINATION

-

-”'Péréenf\Total Solids (T.S.) ~
‘ and -
Percent Volatile Solids (V.S.)"

~ <
~

.4 r]
Source. ,

Dish No.

Weight of Dish + Sample
‘Weight of ‘Dish

Weight of Wet Sample

Weight of Dish + Sample
After Drying

Weight of Dish

Weight of Dry Sample
% Total Solids

Average T.S.

Weight of Dish + Sample
After Ignition ‘

Weight of Dish

~—
Weight of Residue

. 5
% Fixed Solids

Average .

Formulae:
- 4

e X100 = % Total Solits (T.3)

100 - % Total Solids = % of *Moisture
o

. Wt. of Residue ‘ - ; F.S.
Wt. of Dry Sample X %00 * Eﬁged(Spligi ( )

100 - % Fixed Solids-= % Volatile Solids (V.S.).
: , e

N

. ‘ | .
This method is usually used in sludge solids ana]ysiégﬁ%

e : »

s




goau?é No: . - Module Title: :
R a Basic Laboratory Skills

'Submoqule Title:

Approx. Time: " Genera] Skills

To;ic:.

- .,‘-.k . .
30, Min. ;- | Labeling

LS
i

-

Objectives:

b

modu]é: the participant should be able to:

ﬁpon completion of this

1. Describe the nece§sity of proper labeling of chemiﬁET stock bottles, sample
bottles, flasks etc. * . X

-

2. State' the information required on d chemical stock bottle. -
3. . State the informatipn required on.a sample bottle.

]

#

Instructfonal Aids:
T
Handout: "Labels"
R

3

Instructional Approach:'
- J

i}

Lecture -

References:

. ’
Al ’ 4 ~

§e]f—moni¥or1ng Procedures, Basic
Wagner. )

N

”~

;3

Class Assignnents:

, o
Reaﬁ handouts
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Module Ho:

~

Topic:
Labeling

L4

Instructor thes;

"Instructor Outline: -

“Handout: Labels

L

v

1. a. Discuss 1abe11ng of chem1ca] stock
bottles, samp]e bott]és and f]asks

b. Discuss dat1ng of chem1ca]s and reagents.

’

c. Discuss samp]e Tabé]ing

2. List the data required on chem1ca] stock”

bott]e.

*
>

3.« List the data féquiﬁed on a sample‘botf]%“

.
-
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2 .

. The label should be: ] / ¥

‘ AT]ﬂnecessany’inforﬁafioh has been included on the iaﬁgi:to préper]y identify

i ]

\Lﬁﬁifs »
» / '

When a chemical or a piece oflequipment is used for a specific’

~§na1ysis, it should have some ﬁype of identification. Whed you preﬁare a

chemical from a stock container:(ﬁﬁ?chased from a supply house), you must

jdentify that.chemical properly. The stock container wi]] have all the
J v . - R ’

necessary information.on its label.. A genera] format for labeling' reagent

bottles is as follows.

Vo * N )
> Chemical Name

Chemical Formula
Concentration P

?’“ Date ,‘ “ Initials
. In preparing ;‘chemica] reaéent a specific ﬁrocedurg would be as
fo]]ows; ; |
Prepare a sulfurit, acid so]ution‘lo% by volume by pburing
10 ml of“concentrated‘sd1furfc~acig {HéSO4),'i;to“90 ml
of distilled water. Cool the solution to room temperature

i

- "and transfer to a storage bottle.

Sulfuric Acid
H2504
( 10% by Volume . °

.

12/19/74
jt. It takes a little more time but it is well worth it in the Tong run. .
‘SeQe}a1 Tabeling tools aré:évail;P]q, and -each has its place in th
. =z \ )
laboratory. Most beaker;\and ¥1asks will have a hexagon space of ground glass

which can_be used to identify it..

19
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l A lead pehc11 should be used. for this .type of marking. .

Grease pencils are primarily used for test tubes. It should be

noted‘that*the grease pericil marking will readily rub off. When porcelain
is labeled, a specia]'techniqpe.should be used, since the’item will be
repeatedly heated and cooled. An etching device such as a Vibra-Groover, »

should ‘first be used to put either a number or letter on the item.

" etching should be filled in by rubbing it with a stick.dipped in 1% Ferric

.g(Approxfmétely 6000 C.)- and fired for 10 minutes.

is ready for use.

Chloride (FeC]é) solution (can either be prepared or commq:cia]]y»phrchésed).

. . e\ .
. The porcelain crucible'or other item.is then p{?ced"1n a muffle furnace

Whafevgr Tabeling techniqués you use) be consistent, and

Next the -

After cooling -the porce]ain’

H
.

. safety.

' remember that the label is intended not only’ for convenience but also for

i
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Module Ho: = fMOdU‘Q.T}?‘EZA

o 4.0 [ subnogule Titte:

~

2

Approx. ‘Time:

) Topic: -

-1 hogf C %gmp]ing

| >

Objectives: ° N o \ o %y ) : ,
: * [
( 1. <-Explain why samp11ng and preservat1on 1s Just & important asthe accuraqy
) and precision of the analysis. .
2. Differentiate between grab and composite samp11ng
3. List three deneral methods of sample pgﬂservatron.

‘ 4

~

Instructional Aids:

Handout: "Sampling" ! i
Handofit: Sample Presérvat1on

%
Ve

Instructional Approach: C .o j o

¢

Leeture - v 4

References:

1. Kerri, Wastewater Laboratory Proée&ures" . :
| 2. Standard Methods, 14th Edition RN

3. Methods for Chemical Analysis of Water and Wastewatep, USEPA; Techno?ogy

Transfer

Class Assignments:

Read handout’s
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Module Ho: Tobic: W, ) o R
r ) ‘Sampling L AT
i ; ; g - 4« BES —~  \
Instructor Notes: Instructor Qutiine: - S E '
R PRI *
Handout "Sampling" 1. a. Discuss sampling in generaT
/ . b. List the objectives. of sampling -
P ’ c. Ind1cate that the analysis- -and results are
- € on]y as go at the samp]e ,
2. -a. D1fferent1ate between g#;b and compos1te

Handout "Samp]é_Preservation”
¢ A

RIS

A

3. a.
(J

\§3mpFES.

List types of conpbsite samples.
Discuss methods of preservation
1. Retard bio]ogica]facfion ’

2. Retard chemical change
3. Reduce volatility
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L 4

. SAMPLING , . ,

g Carnegie & Wooley ’ L .

Manual for Sanitary. Chemistry & Sanitary M1crob1o]Ogy v

b Lipn Benton Gommunity Co]]ege )
ATbany. Oregon ‘ . * ) o

K

The most neglected technique in laboratory control tests is in the
\ co]]ection and-hand]ing of samp]es Even'thoagh a test ig perfofmed

%
carefu]]y and accurate]y, the result may.be c0mp]ete1y qung and mean1ng]ess.

unless a good representatxve samp]e is taken o e
Card1na] Rules . . -; s X C

V‘Q}? ~ )

: The card1na] rules for samp]1ng spe]] CAP

\,::.

1. CLEANLINESS -~of all containers, 1nc]ud1ng caps, ahd measur1ng devices

)

that the sample comes 1n c0ntatt with,

S 2. ACCURACY - of records.” The samp]e ]abe] should note. tq§ type of samp]e,
source of samb]e, sodrce{ Tocation of sampling point, the date and hour‘
§amp]ed, the temperature of the sample, and recent weather conditions.

3. -RRESCRVATION. Sewage samples contain ]ivingsorgan%sms which continye

. ' " to g}ow unless the ]ife'prbcesseé are s]owed:b& ]owered;temperatures -

“eg n. or halted by addition of chemicals:wgchenica] degredation can also occur

. L if samples are not properly p;eser;éd.

t

Pr1nc1p1es of Sampling . ) o o

\ 1. The sample should be taken where the sewage is well mixed.
k*v \ 2. Large particles which may be 1n}the sewage should-be broken into smaller

- N

pieces or excluded. . : ' '

3. No deposits, growths or floating materials that have accumulated at the — -

sampling point should be included. v
= ~ v _»' -
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2. COMPOSITE SAMPLES Composite samples are representative of the

< N . - , >
4. Samples should be tested as soon as possib]e. - .
Types: of Samples L - = )

r ‘. : -
DEFINITION: A sample is a part of anything that is presented as evidence .
o . ‘ , .
of the quality of the who§E. . T . _ T s

/ - .

1. GRAB SAMPLES. Grab samples are taken because they are necessary: or;
because there is a lack of time to catch compos1te samples.” For. some™"

tests grab samp]es must be used. Tests such as residual chlorine,__{

L 4

dissolved oxygen, and pH are determined from grab samples as a portion
‘ . - N

of yewage which. cannot be mixed. .For some tests grab samp]es can be
used because the qua11ty of the component to be samp]ed rema1ns un1form
. for a per1od of a day or longer. An.example is a‘dlgestor sample. A
grab sample is simply one taken at a specific time with no regard to' \
flow rate. . f . ‘ . : A

ed

L g
= character of the sewageoVer a period of time. fBéD, settleable solids

and suspended so]ids tests are usually run on composite samp]es.“ The\
effects of 1nterm1ttent ‘changes in strength and flow are e11m1nated The .
" portion collected should: e obtained w1th suff1c1ent frequency to obta1%
L‘average resuTts. The rate of sewage flow must be measured_when each v
portfon is ‘taken and the, volume of the portion adjusted to the-f?ow at . ’.‘
the particular time of sample. Sampl€s may be composited either byi
" . mechanical samplers or by'hand. A composite sample is a series of grab.
samples poured together to make one sample.

¢ ‘ . B ) [N




- .t

Totdl sample vo]ume in ml . Flow rate at,samp]mg mT samp]e‘ at. sampllng ~
No\t/)f sampling time . Average. flow -rate . t1me
.~ ! ,) .

f
!
e ; £

> .
t . . 3
. , \‘

" Both grab and compos1te\&:~mp_;s should be ch;]]ed to 3° . 4° € 1mmed1atel:y

Samp]e Preservatwn BN

Ih:l71s particulafly true:for BOD and a'l] b1oh§g1ca] tests.. Samp]es for . 7.

certain tests may requ1 re some -type of Lchem‘lca] preservatWe‘ It‘ is not

poss1b]e,to preserve samp]es for other ‘tests’ such as DO and temperature '_rhe ..

L) -

- /\/ N
fo]]owmg table ’hsts«s'bme common tests and preserva‘twn methods. .

%
' ’ - . ‘v‘l N e 'é‘.
E__frvatlon Methods s, - , RS ,, . Co g
. N &ﬂo.,\s jﬁ% . R . “ . « , N ¥
. . Jo q* - .o Y Maximum
Test : Preservatjve PR Holding Peniod
i : * ’ L ‘A T ~
Acidi®wcAlkalinity . #Refrigeration.at 40C- - ~ - 24 hours.
Bi ochemi cal Oxygen Demand Ref?;igergwc ' -6 hours
. . "\ > N . d\"\‘ .
¥ Chemi cal Oxygen%nd .7 2 ml H2S04 per Titers 5 7'houps. , "
Chloride: . ° - Nohe required -+ S
.Color | . Refrigeratjon. at 4\0N. T 24 hoursyy ;ﬁ&
¢ Disselved Oxygen ’ Determine on site - _ No holding' Iy
: . . . i . A . )
Hardness ~  None requifed Ty R
Nitrogen, Ammonia ‘ - 40 mg HgC:lz/per liter - .40C “] days -
. s - P . . . ® ' -
Nitrogen, Nitrate - Nitrite .. 40 mg HgClp per liter - 40C T da—'yj
- od . s : 4 ‘
d - °

-
N
°

Ars W e o

.
Lo e o
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\ conétwueﬁt can never be achieved.

J

SAMPLE RRESERVATION

Compfete and unequivocal preservation of samp]eg, either domestic
sewage, industria] wastes, or natural waters, -is a practical inmessibility.¢

“Regard]ess of the nature of the samp]e, complete stab111ty for every

W

At best, preservation techn1ques can

only retard the chem1cal “and b1o]og1ca1 changes ,that inevitably continue

-—

after the sample is removéd from the parent source. The changes that take

-

place in a sanp]e are either chem1ca1 or b1oﬂog1ca1 “In the‘foﬁmer case,

certain changes occur in the chem1ca1 structure of-the const1tuents that are
a function of*phys1caﬁ conditions. Meta] cations may; prec1p1tate as
hydroxides or form complexes with other const1tuents, cations: d? anions may
may, change valence states under’'certain reducing or ox1d1z1ng cqu1t1ons;

other constituents may djssofwe or volatilize wjth the passage of time.- Metal

-

cations may also adsorb onto surfaces (glass, plastic, QUartzv,etc:), such as,

iron aﬁe lead. B1o]og1ca1 changes tak1ng p]ace in a sanp]e may'change the

valence of an element or a radical to a d1fferent valence:: Soluble

constituents.may -be converted to organhca11y4bound materials i cell
structures, or cell lysis may result in release of cellular material intb

so]ution The well known n1trogen and phosphorus- cyc]es are examp]es of”

bl e - . [
b1o]og1ca1 1nf1uence on samp]e cqnpos1t1qn ' E oo

Methods of preservation- are re]at1ve]y 11m1ted and are~1ntended

generally to (1) retard b1o]og1ca1 aé%&ﬁn (2) retard hydro]ys1s of chennca]
P .
compounds and comp]exes and (3) reduce vo]at111ty of const1tuents

¢

——
.

A

<7 o

e .

N
7
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\{\

D

addition, refr{geration, and freezing. Table 1 stiows the varioué_

a

ﬁ(&servat1ves that may be used to retard changes in samples R
i ?_"\\

° Many water and waste samples are unstable. Iﬁ situations where

the interval between sample co]]ection and analysis is Tong gnough to produce
changes in.either the concentration or the.physical state of the consti tuent
to be measured, the preservatioh practices in Table Il are recommended.

. 1

TABLE 1 '

Preservative Applicable to:

Action

‘HgClp Bacterial Inhibitor - Nitrogen forms,

o 4 ! C, .
Preservation methods are generally limited to pH control, chemical -

" Acid (NHO3)

Acid (HpSOa)

Alkali (NaOH)

Refr1gerat1on
'\:

~

Metals solvent, pre-
vents precipitation

Ba;terial Inhibitor

Salt formation with
organtc bases

Salt formation with

vo]atilef;gppouqu
Bacterial Inhibitor

-

Phosphorus forms

Metafs

.Ofganic samples
(COD, 0il & grease
organic carbon)

Ammonia, amines

Cyanides, organic
acids

Acidity-alkalinity, '
- organic materials,
BOD, color, odor,
organic P, organic
N, carbon, etc.
Biological organism
(coliform, etc.)

5

In summary, refrigeration at temperatures near freezing or below

is the best preservation technique avaﬁlable, but it is not app¥icable to

all types of samples.,

£

28
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The, recommended choice of preservatives for various cohstituents is
given in Table 2. These choices are based on the accompanying references and

on information supplied by Vhrious Regional Analytical Quality Control

Coordinators.

. | | . N
. TABLE 2

L

RECOMMENDATION FOR SAMPUING AND PRESERVATION
OF SAMPLES ACCORDING TO MEASUREMENT (1)

Ny “ -

Req. o Holding,
: Measurement (m1) . Container (2), Preservative * Time (6)

” Acidity © 100 " Cool, 40 C. 24 Hrs.
Alkalinity | 00 . - " Cool, 40 C. ' 24 Hrts.~ |
BOD - 1000 P Cool, 4°C. 6 Hrs'
00D . 50 . HpSOy to pH 2 7 Days -

Dissolved dxygen "
Probe ’ : . Det. onsite . No Holding -

Winkler . . Fix on‘sitedglk - No Holding
uNitrogen ‘

- Ammonia Cool, 4° C. . (8)
. : HpS04 to pH 2

Kjeldahl _ ' Cool, 4° ¥s. (4)
T H,S04 to pH 2

Nitrite , " Coal, 4° C.

" 0i1 & Grease Cool, 4° C.
' ) HpSO04 to pH 2

pH ' A . Cool, 4° C.
. oo 7Det. on sit

Residue
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. s
. : ° ‘ TABLE 2 Cont.
Vol. ' ; ’ ™
- Req. ‘ _ ~"Holding
Measurement (ml) ° Container (gl, Preservative Time (6)
, . . : . L
Filterable .. 100 P, G ) Cool, 4° C. ° 7 Days
- Non-Filterable 100 P, G Cdol, 4° C. 7: Days |
7 Total ~ 00 . P, 6 Cool, 4° C.° 7 Days
Volatile 100 P,.G ~ Cool, 49 C. * 7 Days
Settleable Matterl(00 P, G None Req. . 24 Hrs.
Specific : S . ;f“_ .
Conductance 100 P, G Cool, 4¢.C... - 24 Hrs.
’ Temperature 1000 . P; G : - Det. on site‘ No Holding
‘] Turbidity '*‘. 100° P, G "Gool, 4° C. . 7 Days -

1. More specific instructions for preser;%tion and sampling are found with
1" > each procedure as detailed in th}s manua{. A general discussion on
sampling water and industrial wastewater may be found in ASTM, Part 23,
. p. 72.- 917(1973).

2. Plastic or glass < | .

3. If samples cannot bé returned to the laboratory in less than 6 hougé and
holding-time exceeds this limit, the final }eported data should indicate

the actual holding time.

I

-

4. Mercuric chloride may be used as an alternate preservative.at g
‘concentration of 40 mg/1, especially if a longer holding time is requireds -
‘ However, the use of mercuric ch]oride is discouraged, whenever possible.

AS
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T ™~
.

If the sample is stabilized by cooling, it should be wérmed,to 250 C. for
reading, or temperatufe correctidp made and results reported at 25° C. .
It has been showq i@at samples préper]} preserved may be held for

extended périods beyond the recomménded ho]ding‘time.

.

aye




Module Ho: Module Title:
L ) Basic Labpratory Skills

Submodule Title:
XGen‘eral Skills.

{ Approx. Iime:

. - pic , < -
2 hours ] :gheral Lab Equipment and Glassware

Objectives:

iy

Identify and operate the fo]]ow1ng lab equipment: Vacuum pump, lab burner
fume hood, lab oven, dess\cator, hot plate, stirrer, - : -
Identify the following lab\ glassware: Buret, pipet (volumetric), pipet (mohr),
graduated qy]1nder,l§r]en er flask, vacuum flask, volumetric flask,"
separating funnel, buchner unnel, gooch crucible, watch glass, beaker, T
alter crucible ho]der, ‘bure c]amp . *

3. Demonstrate proper methods of\glassware c]ean1ng and 1ndicate when special

| ____cleaping reagents arve needed

Instructmonal,ﬁids: o

Lab equ1oment per handout

Handouts o

1. Laboratory Equ1pment«Des;r1pt1on an
2. Glassware c]ean1ng -

. {Instructional Approach:

ecture
monstration

Refekences:.

*
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Module No: Topic: § o
| General Lab Equipment and !Glassware

~

2

]

Instructor NOtESﬁ - . Instructor 0ut]ike:
. A

e

Demonstrate the use of:

a. Vacuum pump

b. Lab burners
_Fume hoods
Lab ovens

i 6essicators -~

R

f. Hot plates

i

g. Magnetic:&tirﬁers

Proper use of equipment w111 2. sldentify and demonstrate -the proper hand11ng
be covered in following topics. and storage  of: .
Burets

Pipets - :

. Volumetric

Eggggg%ory equipment Mohr /

description and use. . Graduated cylinders

Erlenmeyer flasks

Vacuum f1lasks

Volumetric flasks

Separatory funnel

Buchner funnel

Gooch crucible

Watch gTass

Beaker .

Walter crucible holder .. ..

Buret clamp

Handout . Discuss handout on glassware cleaning

Glassware cleaning =~ Note safety precautions for use of strong
ST acid and strogg base cleaning solutions.

-

¢
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“run simultaneously. Iémaddition, the lab must Have the necessary supporting

'Env1ronmenta1 Protection Agency, but s used for 111ustrat1ve purposes only.)

C 34 =

LABORATORY EQUIPMENT "
DESCRIPTION AND USE ,

-

The well equipped treatment plant lab should have the necessary. "

equipment and glassware to perform all necessary teeggs:some of which will be |}

equ1pment to make up solutions and perform other routine lab tasks. The

fo]]qy1ng items shou]d be considered minjmum for an efficient and smooth]y K

operat1ng treatment plant ]agaratony

. (Mention-of any p1ece of equ1pment by brand name does not neceSSarﬂy6

mean- endorsement of that brand by Linn- Benton -Communi ty Co]]ege or the -
e

AL
| .
i
\ H

1. BALANCE?

a. BEAM BALANCE , . , | -
- o This balance §h6nid have a capacaty ef 500.g. and a
» precision of 0.02 g. This balance is used for quick
measurements, such as‘weighing chemicals for-the - i
N ' preparation of most solutions\ Detailed instructions
for the operationﬁat the balance accompany the
instrument. Read them thoroughly before attempting
to make measurements. In general, treat the 1nstrument

gently and keep it clean.
b. ANALYTICAL BALANCE

. : »

*

‘ Th1s ba]ance should have a capacity of 160 g and a(

prec1s1on of 0 1 mg. This balance is used primarily

for solids deternnnat1ons and for we1gh1ng dry .
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2.

pH EQUIPMENT

d.

b.

pH METER

.pH TEST PAPER

‘range of 1 to 11 pH and an accuraox{of’ﬁfs pH is

-

chemicals in preparation of standard so1ut1ons

Detailed 1nstruct1ons for operat1on a]so ccompany this

a

instrument. Strict adherence to the directions {
necessary to avoid damage. Th1s instrument -is

extreme]y sejc1t1ve and cannot be Jarred or treated -

rough]y Keep it c]ean, 1ns1de and out.

\ '; B . ’/ ° ﬂ.
The pH meter shou]d have a range of 0 to 14 pH,
and de11ver + 0.1 pH accuracy This instrument is used

to adaust pH of solutions, t1tratiohs, and other

procedures requ1r1ng some degree of accuracy. “ Detailed

7

1nstruct1ons‘for the operation of the pH’ meter are

included in another-modu]e.

r:

pH test: paper is a convenient tool for gettiné;a

L
rough check of the pH very quickly. It can be:

obta1ned in near]y any range., For general use; a

Al P

adequate. . !

-

The test paper is treated with.an indicator which will
change color when moistengd. Distinct color changes

= 0

occur over the entire—rénge of pH. 'To determifie the .
pH of'a'solution\uith pH test paper, obtain a drop

solution with a'clean-Pasteur-pipette or stirring rod

35 - - ‘ <’“>' _—




S

33 of 168

t

% " Page

2

3. INCUBATORS |,

d.

BOD INCUBATOR

)

BENCH MODEL INCUBATOR¢

and apply it to“a piece~of.the test paper. The paper

will change color 1mmed1ate1y. Determ1ne the pht by

)

comparing the color chart on the d1spenser
\ i ’. R ”‘ ~

s

LN

o -
- —

BOD's are incubated at 20o C. and normahLy a
relat1ve1y large nuuger of bottlesware used Therefore
a large cabinet type 1ncubator that- wn]] hold,several -

hundred BOD.bottles w1th a sens1t1vity oF '£:0.50 C

B
s
.5
© .

A . '

' . v
\ . . -
- < T
.- ‘

~

-

is requ1red.

4, WATERBATH -

d.

CONTROLLED TEMPERATURE - -

Most bactertal tests are rJn-at 350 C Therefore{
AN additional incubagor 1shheeued The incubater
should be large enough to‘accommodate the max1mum
number of p]atesewhleffwou]d ever be hand]ed at the

Sensitivi should Be at least + 0.20 C.
\ a ) r

- H N

same t1me.

’

A water bath at 45° c. is required for(;;;al coli form

membrane filter test.: The hath must be large enough

to accommodate several ptastic bags ‘containing
- - - M ° a . \\

membrane fiiter dishes. Th%s-bath should have a

sensitivity of at least i 0.2°°C. and a range from

r00m temperature to 1000 C., Several other tests'

requ1re water ﬂaths at ﬁ1fferent temperatures. , Often

s
e
°
A

P
. . » - 7 ]
» ’ .
. . . N ¢
e ' - .
-~
- )
.

i J
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5.

*

b. STEAM TABLE

]
L

4

MI CROSCOPES
a. COMPOUND MICROS

the same bath. can ge Jsed, but it must be easily
adjusteé betwégn’teéts. )
The soljds tests qequiré a steam table for evaporation.
of the sample. Oftgn.the-pontrOTTed water bath can ‘
double as a steam table if it caé‘Be Eovéred prOpngy .
and stiﬂl’aTTow the evaporating dish-to sit down into
she bath. In Targer p1ahts% it would be advisable to :
hq&e a separate steam table, Since many of the tests "
will overlap. The steam tab)e must -reach 100? C. and
have an automatic overflow water level control.
N ,
COPE . 3 .

07,\

¢

A microscope is reduiygd for dgservation gf sludge
samples and bacteria. The éoﬁpoqu\picro ope should
have at Teast three\objective Tenses; a low péwer (10X),
high dry power (43X), and-an oil immersion lens. An
electrical light source is reconmendeg.' Do not attempt
to operate the comEound'mférqscopé without direct,
personal instruction from some one expertenced with _

\

your particular modelg.

v LY

4

b. DISSECTING MICROSCOPE

%

o

 The binocular dissecting microscope is quite helpful,

in properly identifying coliferm colonies. in the

"membrane filter tests. The microscope should have a

range3of 1X-3% with an electfc 1amp light source i
7 . ‘. . 4 *

\

o
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6.

.
-4

8.

STIRRING HOT PLATE

¥

CENTRIFUGE.

SPECTROPHOTOMETER

. and st1rr1ng units should be able to be operated \

The stirring-hot plate is used in the preparation of ~
so]ut1ons, as we]] as in severa] tests. The heating
separate1y or* together “The plate should heat from
150 to .700° F. and the st1rrer should run from 0 to.

1800 rpm. ’ _
\§

A small bench top centr1fuge is. used to clarify some

was tewater samp]es. The 1nstrument shou1d have the

capacity to hold 8, 15 ml. or 4, 50 ml. conical

centrifuge tubes and run at, speeds up to.3200 rpm.‘\A\
123

~t1mer is conven1ent » ‘Caution must ba taken in the

operat1ons of -any centni fuge to be sur the Toad is
s

balanced. Tubes opposite one another must be the same
weight. The weight can be.cheohed'on.a bagance or by ‘
Teveling the amount of Tiquid ih the two tupes. If
only one tube is needed for your samples, make a
balance tube up with water. Do hot operate the .

centrifuge with the 1id up. Accelerate the centringe‘

€ -

sTowly to avoid undue strain on the motor. Clean up

- \

-

any spills in the instrument immediately.

<

. e, N e .
The spectrophotometer is required for color intensity

determinations on severa] tests. The instrument should
4 ’ B . N
:
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9. MUFFLE FURNACE

[

10.

11.

DRYING OVEN

AUTOCLAVE

‘the capacity to develop and hold 15 psi at 1210 C. for

. . ) ’
have the capaé%ty to ‘work in the fagne of 400:790 mm.
Detailed instructions®for the operation of the

4

spectrophotometer are included in a other section.

The muff1é furnace is used in the volatile solids tests
and must reach 3 temperature of 600° C. and space

enough to handle three or four evaporating dishes is’
recommended. Use extreme caution when working around °

the oven. Always wear insulated gloves and use long

4
-

handled tongs to insert and remove dishes. .

The drying oven is used to dry crucibles, dishes, |
filter paper, chemica]é:\and glassware. It should
have a heating capacity of up to 150° C,/and control i
sensitivity of + 0.50 €. Use caution because of heat.

Handle materia] with tongs or gloves. . ) %

The autoclave is used for sterilizing solutions,

bacteyial growth media, and g]assware: It must have

any length of time. Size is not important as long as it
is large enough to accommodate the vo]ﬁme of work
required. Bench top steri]izers are satisfactory as
Tong as they meet the above requirements. Each |

autoclave is slightly different. Operating instrucgioné

o

», M
.
x
, - =~ LY L4
N . K]
. ’ F M

“

b
¥
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12. WATERSTILL

13. BUNSEN BURNER

.......

dry.

..without the instruction of someone familiar with the -

performed in the 1aboratory

/ <
4 e . - ) - . ‘
are included with the instrument and should be read

+

prior to operation. Preferably, do not opErate

L
L.

. . T ' . L <
operat1on of your partlcu1ar mode]. Use.caution s1nce

the autocTave develops high pre sures-and h1gh .
)
Always remove hot ite

temperatures. with tongs or

gloves. \

°
?

Distilled water is required in nearly every test

H1gh QUa11ty d1sti11ed o

water can be obtained from severa],commerc1a1 mode1s.

A

“In selecting the st111 for your lab, determ1ne the
\"
For most -

quantity of water needed for operat1dn. ‘
1abora€3§ﬂes, a capac1ty of 2 gal/hour is sat1sfacto§¥
D1rectwons Yor eperatlon accompany the still. Of
critical 1mportance is not'a11OW1ng the st111 to run

.Some laborator1es f1nd it des1rab1e to a]so

7

process the1r distilled water through q,dem1nera11zer

to obtain u]tra-Eurg'water aA1thouéh this is ﬁot

required, it is: recommended for severa1 tests.

L
'J °

< ﬁ' v ora
\' )

.
. ¥

The Bunsen burner is used as a source 6f geat‘for :”

bo¥ling and to sterilize equipment duringﬁbio1ogica1

transfers. The burner should be compatible with the :
“type of gas available for fuel. Self-containers :
N :

T . : ‘ . .2

i M A\ 7
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gas-cylinder units are available if commercial gas
e ' 4
. __ Tines are not present.

14. DESICATTOR
The desic;ttdrhis used to store items“that must not
take moisture from the atmosphere. They should be
large enough to hold sEveral evaporation dishes.

15. ASPIRATOR

| ’ A vacuum.bump‘::_;:;irator on the sink faucet 1§ needed
for several filtration steps. The aspirator can be
_connected qirect]y tocthenco]é water tap. The vacuum
" (} hose shqulg,run t0'§ "water-trap" before it is

. . . -~ .
connected to the vacuum flask to prevent water from

) -,

surgfnq\gp into the flask where the\vacuum 1§g§g%§ased.
. . . _ ‘W R
16. BURETS _ - - - ;
 a. PRECISION BURETS | ' ( )

<

The buret is essential for several treatment plant

tests. It is designed to deliver liquids in a

controlled fgshion, such that additions can be made .
" dropwise .or intermittently and the final volume

delivered determined: The straight bore, and Tef]onx

stopcock is recommended for general use. Burets with

larger or smaller capacities can be obtained. Fill
the buret by adding the liquid with aid of a funnel.

to the top with the stopcock -closed. Fill it well

above the-( m].’hqu. Then bleed out the tip so that

x>

1
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17. PIPETTES

A
a. MEASURING PIPET

D- ._‘
the orifice through the stopcock and thé tip are free

of air bubbles. Continue bleeding until the meniscus

-

at the top of the buret reads 0 ml. Dispense the liquid

b

by grasping the stopcock with the left hand, leaving

the right hand free to agitate the flask below. After

.

the required volume has been dispensed, read the

meniscus. Notice that the values increase from top to'
bottom. The di fference between the§ﬁ - buret ;eading
and the initial buret reading will give the exact u
volume disﬁensed., By this method,‘it is not necessary
to refill between each operat?ont Simp1y~c§1cu]ate
the difference in buret reading a§ you conti;ue to
dispense the liquid. However, be careful not to v
dispense Be]ow the‘Sd'ml. mark. ‘

—.

TES CoT

Measuring pipet%es are used for a variety of purposes.
They can be obtained fn\capac}ty from O.i ml. to 20 ml.
with different subdivisions. Every Tab should have a
s%lgction of pipettes from 0.1 m1<£qb22~wl., mbst]y

1, 5, and 10 ml. volume. Measuring pipettes come in
two types;'those calibrated clear to the tip and .
those not calibrated to the tip. The first type is

referred to as a "blow-out" pipette, since it is

necessary to force the last drop“ﬁut of the tip in

~
- -

42 -
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| 6rder to deliver the measure volume. The second _
type is operated on the same principle as a buret. "
The 1iquid is drawn up into the pipette and- the
desired vplume &g]ivered by allowing the 11qhid to
drain out, using the ﬁéniscus ds .the indicator- of

-

volume delivered.

The 1iquid.can be drawn iqto the pipette‘by mouth or by
a rubber bulb. In general, it is advisab]é to use a
rubber bulb. Experiehced lab technicians may find it
more efficient to pipette by mouth, however, never
pip€tte strong acids or bases, toxic solutions, sewage
samples, or bacterial cultures by mouth. (

b. VOLUMETRIC PIPETTS (TRANSFER PIPETTES}

A}

.

Volumetric pipettes are designed tg%gjvg the greatest
accuracy in pipettes. The} will deliver only one

- volume and range in caﬁacity from 1 m1. to 50 ml.
Each lab should have a supply of 1, 5, 10, 20 and 50 ‘
ml. volumetric pipettes: Their operation is identical i
to the measuring pipéttes except that even thougﬁ

they are designed to deliver clear to the tip, they

are NOT the b]ow—odt typé. They are.éa]ibrated_}ollif»
deliver the prescribed volume Ey simply touching
the tip\to the side of the container for a few

_ seconds. The small drop remaining in ﬁhe pipette is,

not intluded in the prescribed volume of the pipette.
. . ' ' . » o -
b 43 .- ; >
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c. TRANSFER PIPETTES (EYE-DROPPERS)

'ﬁfransfer;pfpeftes, cdnmon]y called eye-droppers, are :
useful ipedeJivering small unmeasured quantities of -
liquid such as adding ac1d to adJust pH in the pH

. meter. They are operated -by us1ng a small rubber bu]b
fo take up and dispense the liquid.

FLASKS ‘

a. ERLENMEYER'FLASg ' - ) *

The Erlenmeyer flask is a genera] purpose f]ask used
“ for containing and mi xing so]ut1ons; They range in
capacity from 10 ml. to several liters.

i

b. FILTER FLASK :

~

& . The vacuum filter flask is essentially an Er]enmeyer

flask with a side-arm attachmenE,to receive a vacuum
poée. Filtration is accomplished py'p]aciné a filter
funnel in the neck of the flask and dgawing the liquid

through with the aid of the vacuum.

" c. VOLUMETRIC FLASK

fhe Qo]umet?ic-f]ask is designed to accurately measure
iarge «volumes of liquid, priﬁarily in the pr_‘eparation.~
i ef'reggent; and standard eo]utions. They renge in‘

size from 1 ml. to 2000 ml. The 50, 100, 500, and
1000 ml. sizes are recommended for general ]ab ng

The volumetric flask is ca11brated to contain the

prescribed vo]ume, not to deliver. The stoppered

EY -

X .
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%

)

, . N " variety is more cénvenientufor use jn\solﬁéion_
‘ kpreparation.
19. GRADUATED CYLINDERS s .

P | ) Gradu§ted cylinders, or graauated, are used to

measure large volumes of liquid and are calibrated

"to deliver" not "to contain". That means, if the -
v . <,

graduate is filled and the contents poured out, it

wi]]“ée]iver the prescribed volume, The drops left

behind are not included in the prescribed_volume.

-t . It is considered volumetric but does not have the

- accuracy of the volumetric flask. Grﬁdqates range
from 5 ml. to 2000 ‘ml. Si£e§ of 10, 50, 100, 200,

500, 1000 ml. are recommended for general lab use.

~o <

20: BEAKERS s -
Beakers are the most common non-Qo]umetrie'piece of
glassware and range'in size from 1 ml. to 4000 ml.

Sizes of 50, 150, 250, 600, 1000, and 2000 ml. are

A}

\ . recommended for general lab ‘use. 'A]%hough they do
| . ~ N

! - ave graduations, they should not be used to measure
accurate volumes.

21. BOTTLES

-~ > ‘..
T .

a. PLASTIC BOTTLE L .

.

Polyethylene bottles are convenient to use for

. chemical storége. Such bottles can be used to collect

and transfer sew%ge samples. Dark colored plastic

EQtt]éS protect light sensitiveafhemﬁca]s. High

45 ’ ’ o
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a—,
L]

temperature pof}ethy]epe can be sterilized by auto-

¢laving. Sizes from 1 oz. to several gallons are’

Va'i]ab]e.. a Va]‘{et of designs.
.. b. *GLASS STOPPERED' BOTTLES )

_ Glass stoppered bottles are ideal for strong acid
S ' o

solutions, and'manj other reagents. However, strong
bases tend to "freeze" the stoppers. Rubber stoppers
should be used for strong bases.\.Glass stoppered

bottles range in size from 30 to 2000 ml.
c. MILK DILUTION BOTTLES '

Dilution bottles are 125'ml. volume glass bottles
L ' =

with one\EET$bration at 99'ml. They are used for

bacterial and sewage dilutions and can' be autoclaved.

d. DROPPING BOTTLES : ¥
1 oo

" Dropping bottles wiéﬁ hooded glass stopper or small
eye droppers attac@ed are recommendgd for use with
stains»and indicatprs. '

e. SQUEEZE BOTTLES

\.:

Plastic squeeze bottles are used to, dispense disti]]e# §
st - . .

water during rinsing operations. .

T
5
.

f. CARBOYS

Large plastic carboys, from 2-12 gallon capacity, with':
spigots, are recommended for storage of disti]]eq

water, buffered water, and dilution water.

Q ' ' " 4(3 _
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23. GOOCH CRUCIBLE

24, IMHOFF CONE

25. BUCQQFR FUNNELS

dl
e

26. TONGS
a. CRUCIBLE TONGS

b. EVAPORATING DISH TONGS

[l
4
~

Porcelain evaporating dishes. are used to dry chemica]s’

,and §ewage samples. Sizes of 70 and 15Q ml. capacity

" are recommended. Sqfficient number to handle several

" samples each day sffould be on hand.

<

The Gooch crucible is used :in so]jds détermination.
The 35 ml. size is recommended. The illustration
shows the crucible in ‘the rubber-adapter for filtering

flask. e «

The oné liter volume with blunt 4ip for raw sewage -

L ]

and sharp tip fdr,fina1 sewage is used for settleable

solids determinations.

Porcelain Buchner funnels are used in solids

.

determinafions. The-80 mm. and 115 mm. diamefer sizes

)

would be recommended.

v

Both the normal 9" and long 20" tongs are recommended.

9

-

Stainless steél safety dish tongs are best for

handling hot evaporating digheg.

47 |
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c. BEAKER TONGS

-,

For hot beakers and f)thert similar gobjects, the Safety

Beaker c}amp is recommended.

. d. FLASK TONGS . " . R

In addii;ion, fhe Safety Flask Clamp is recommended.
%7. BACTERTOLOGICAL EQUIPMENT ) |

a. PETRI DISHES . ’ \ .
‘ | Either glass or disposable plastic petri dishes are
C~ [acceptable. For the men'lbrane‘ filter procedures, the
) ) \ 60 x 15 mm. size+is recommended. The 100 x 20.mm.
size is used for total plate count and wi‘uerev_er agar

plates are required,

b. MEMBRANE FILTRATION APPARATUS

*

"y ' C g A stainless steel or glass funnel, wiih base and
[/ i\ filter support screen for 47 mm. diameter rembrane
:'}; mﬂters is recommended. The whole appa;'atus must_»be" ‘
) able to withstand autoc] aving. . s
d. WIRE LOOPS.
A platinum wire 106p \with a 3 mm. loop is used for
bacteriological transfers. A wooden o~r aluminum
. | " handle 'isb acceptable.

28. FILTER PAPER °
a. STANDARD FILTER PAPER ; Vo

- A high grade, med'i_um weight, rapid filtering paper

4

comparable to Whatman No. 1 is required for Several
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) /
29.

e *
“c. GLASS FIBER FILTERS L T /7 n
' o UlQré:fiﬁe’filté?, which retains particles.in the "
7 ‘f semi=co]ioidal range with a thickness of Oégﬁ mm. and
a'diamefer of 2.4 cm. s requiréd for the sdéb;nded
. . solids test. Filters iggi;;}ent to Whatman Grgde GFj%“
M';? is acceptable. ~ ’
kN

£l
-

s

It 1s reconmgnded to have a.selection of sizes
(7, 11 & 24 cm. ) on hand
b. MEMBRANE FILTERS -

tests

-

L2l

T Steri]e mehbrane filters with steri]e‘aﬁsorbent pads
are requ1red for the membrane f11ter tests. The

w,
f11tgrs shou]d‘be 47 mm. ‘in d1ameter, 0\45 om. , pore

wf

' 512e, wh1te with gr1d

“MISCELLANEOUS ACCESSORIES °
a. RUBBER STOPPERS

]
-
.
>

b. CORK STOPPERS o ‘ °

c. RUBBER TUBING . (: :
d. TYGON TUBING

e. VACUUM TUBING '

f. RING STANDS : -

g. RINGS & FUNNEL SUPPORTS - ~
h. CLAY TRIANGLE

i. _HOSE CLAMPS

j." ASBESTOS PAD . [

49
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k. SPATULA ° . . B I
. 1 ’ '
_ 1. FORCEPS . . S "i
| FORCEPS . A 1
m. PIPETTE FILLER (BULB) - : ‘
n: CRUCIBLE HOLDER o I ‘
\ 0. ASBESTOS GLOVES : - C -

PIPETTE WASHER
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GLASSWARE CLEANING METHODS | : " a -
Carnegie & Wooley e
Manual for Sanitary Chemistry & San1tary Microbiology
Linn Benton Community College
Albany,- Oregon
.

Clean glassware is. essential to performing meaningful tests. Normally
-3t is easiest to clean immediatejy after use, since materials will dry and
stick to the glass if left for a period of time. If stored in a closed shelf*
it will not generally be necessary to wash again before use, however for
extremely sensitive tests a distilled water rinse would be advisable before

use.

Cleaning Solutions o

1. Chromie Acid

A. Dissolve approximately 60 g of potassium dichrométe in hot water.

o
’

B. Slowly add enough concentrated sulfuric acid ta make one liter.

]
P

. N .«
Commercial preparations of this mixture are available from several

chemical supply houses.

2. Hot Detergent : ' - -

Laboratory detergents are available in several forms. To avoid excess

sudsing, use sparingly.

Cleaning Methods . ' \

*1. Stopcock Grease (Petroleum Base)

A. Dissolve grease in acetone.

B. Wash with detergent.

C; “Rinse with fap water four times.
D

Rinse with distilled water three times. .

, - . | ¥
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2. Stopcock Grease (Si]icone‘Base)

A. Soak for one half to two hours in sulfuric acid. '

v B. Rinse with acetone 7
' C. Wash with detergent -
RN \ D. 'Rinse with tap yater four times.
i} N *E. Rinse with distilled water three times.
- 3. Bacterio]ogical'Contamination —_—
’ A. Soak in chromic acid mi xture. .
— {
¢ B. Rinse with tap water 6 - 10 fimes -
' C. Rinse with distilled water three times.
4, Fat a&d 0i1 Contamination ‘
' «A. Soak in chromic acid mixture.
) - B. Rinse with tap water four t1nes g%’“\\\
C. Rinse w1th distilled water three times.
5. Organic Material ~ J
o "t A. Soak in chromic acid mixture. - “ . -
) B. lﬁ%se with.tap water four times. \\> '
: C. Rinse with distilled water three times.

The rinsiqgvbperation must a]waye«be‘carried out thoroughly. Trace
amounts of metal ions that remain.dqe to carelessness may éerious]y affect
brganism growth and testing procedures. If an aeiomatic dishwasher is used,
g?asswawe should still beﬂgivén a thorough distilled water rinse before
drying. G]assware}may be dried at 103° C. ‘

+ The c]ean1ng opeF£t1on is usually s1mp]1f1ed if the plpettes, beakers, -

graduated cy11nders, test tubes and flasks are 1mmed1ate1y p]aced in a

' ) . detergent solution after use. Delicate (and expensive) spectrophotometer

Q . )
ERIC . s C Eg - b
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‘cuvettes must be handled with extreme care'ggg..neVer exposed to the-harsher |
. cleaning agents. | :
\ ‘ . S L. 1] *
In certain tests, such as the phosphate determination, special glassware
cleaning techniques must be used. Special instruction will be included in ‘
-the specific section dealing with that test. ‘ {
A \‘ .
. |
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Module o7

Module Title:

Basic Labaratory Skills

VA
A?prozi/fiaéz

1 hour

Submodule THtle:
General $kills 7

T

'3

-Topic:

Chemical Names and Formulas

Objectivess

£

Upon completion of this podule, the participant.;hould be able to:

N

~

1. - Identify and choose the correct chemicals necessary for an- analysis by name
and formula given a set of lab chemicals and a 1i
an analysis.

st of chemicals required for

-

Instructional Aids:

Handout: Names of Formulas and Compounds

'

e
Lecture
“Discussion.

Instrucjiﬁyal Approach:

Refererces:

AR

| Basic Lab SKi11s, Engel. Highby Wagner

"%

r

Read handoug

Class Assignments:

a

" {Worksheets in handout |
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Module lo: Topic: - . -
Chemt cal Names “and Formulas o
- . ) ) ¢ - Ve
Instructor Notes: ‘ . §b Instructor Qutline: . .

v

Handout and Worksheets

Names and Formulas of
Compounds

1.

’

g »
a. Discuss very basic chemical
nomenclature. '

b.” ‘Emphasize matching the exact name and
formula with the chemical. - .

c. Give examples of common errors in
chemical selection by name or formula.

v
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R - Nk S
For example the compound NaC] repreEEnts the comb1nat1on of sod1um\(Na)

. L | :
NAMES OF FORMULAS AND COMPOUNDS

‘In wirtually every .chemical analysis, the name and formulas of

, chemical compounds appear. Compounds are pure substances that are.composed

’ of two qr more elements. Elements may be referred to as the basic building

blocks of all substances}' At present there are 105 elements known. These

f elements are shown in the periodic table. A ) N

Each element has a particular symbol. The symbol—is-an _

2
oy e

@

A o . - . . .
.synbol) 1 through 92 occur naturally (i.e. can be found in earth's crust;
N . ' -'///
:water or the atmosphere)#E]ements numbering 93-105 do not occur natura'l]y

" but have been synthesized in small quant1t1es 1n the 1aboratory The symbo?s

that are used to represent‘the e]ements are a]so USed to represent c compounds.

= me——

(#11) and ch]or1ne (cy #17) and its name is sod1um ch]or1de

. . .
A]] the chem1ca1 procedures that are 1nc1uded 1n this course will'

always refer to a. compound with 1ts formula- and name together For example:

PERND

Prepare a 10% by volume sulfuric acid (H2504) sdlution by R Weigh out
Al

186.15 gramsﬁoj/sod1um thiosulfate (Na2$203) . ;: In severa] of the chem1ca1

formulas, you will note that subscripts are used. The subscript te]]s us

how many atoms of that e]ement are conta1ned in the compound In water

(HZO) there are two atoms of hydrogen and one atom of oxygen. The subscripts
help to diff?renti}te one compound from another. The’conpound hydrogen
peroxide (H202) a]though similar to water is obviously not the same since

there are. 2 atoms of oxygen in the perox1de and on]y 1 atom 1n the water.

- b o — P

/

-

56 | .

" abbreviation for that element. The elements numBe?ed~(16Eated above the —

T e
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~

A

In choosing the proper chemical for an analysis, it'cqnnot be

overemphasized that the name and formula that bccur on the Tabel of the
~ °
chemical must match the name and formula in the procedure that has been

\
_given. Severa] names may appear to be correct because of similarities ‘in

v

spelling such as:
sod1um sulfate NaySO4 and .
sodium sulfite NaySO3

These .are not the same. The sulfate 5Bmpound has one more oxygen atom than

. the sulfite. Another minor spelling variation would be potassium nitrate

“KNO3 and potassium nitrite KNO,. _What is the difference here?

{

, Examples . ’

This means -that the conpound contains no water.

Another variation and ih\fagt\i very important propertxOOf compoundsf

is the addition of the word anhydrous to the name. This meané without water.

1

The chemical has been’ prepared (at the factory) thhout water. If the
chemical does have water in it, it will be referred to as hydrate.

Sodium Thiosulfate Peﬁtahyarate (NaZSZQ3 5H20)
Th1s means that the compound has 5 water mo]ecu]es associated w1th

it. Note that the prefixes to the word hydrate are mono, di, tri, tetra,
ya
penta, hexa, hepta, octa, nona, and deca referring to the numbers. 1 through

10 respect1ve1y
Ca]c1um Ch]or1de Anhydrous (CaC]z)

-

L2 -

When choosing a chemical for a particular analysis, the stock |

chemical® bottle must be studied very carefully. It contains a label that

gives the name of the compound as well as the fprmuia. It also contains

57 .
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(éAUTIONS) such$as exp]osive toxic (poisonous). The hazards presentsa by

_these chem1cals are not ev1dent from appearance, smell, or everyday knowledge.

.i
Hazards must bt foreseen and avo1ded It is safest to assume that all 4

chem1ca15, even water if not safé]y hand]ed can be hazardous. Read the label }

/
/

comp]ete]y and follaw the'warnings that are indicated. The label will als

mention any additional stgrage requ1rements that m1ght be necessary for a
particular reagent such as (Store at 25° C). The purity of the chemical/is
also indicated. \Analytica} or Reagent Grdde s the highsst piyi ty. T e
amounts of impuritizs are shown on the.label. The word ACS (American /Chemical

- Society) also might be shown. This also means reagent grade. A lower.grade -

of chemical would be 1aboratony or pract1ca1 grade. - Usua]]y, amounts of -

1mpur1t1es would not be 11sted on th1s 1abe1 A sample label is shown below.
Na25203.5H20 5 1bs. CAUTION"'
SODIUM -THIOSULFATE Em1ts Toxic Fumes When Heated |
1 : (crystals) _ Keep container tightly closed. - -
. \ . Do not take internally.
. Reagent, A. C. S.
The exerctses on the following pages consist of various check lists and
¢ consumable supply lists. For every check list there.is a consumable supply
list. “Complete these as the directions state. L .
T T ' «i
N
L |
:
R & }
~ . ! }
3 ’ e
O

ERIC | 58 ' |




I/‘
‘ N Y
‘ “ Pa . -
ge 56 -of 16
. ‘ -__3
{ ’ ) .
" Consumable Supplies I .
. / . -' t B —".
N 1. 4?? g. manganous sulfate tetrahydrate, Mn504.4H20
2. 500 g. sodium hydroxide, NaOH . ' ~
! 3. .125 g. sodium jodide, Nal '
4. 10 g. sodium azide, NaNj
5. 4 plastic weighing pbﬁis
6. 1 small size spatula .
7.7 1 medium size spatula
AT 8. 10 g. soluble starch
9. '10 m1 chloroform
~ 10: 186.15 g. sodium thiosulfate pentahydrate, NapSp03.5H,0

11. 6 g. potassium biiodate (or potassium biniodate) KH (I03)y
12. 3 g. potassium iodide, KI

¢ 13. 10 ml concentrated sulfuric_aci :
. 14. Pen or péncil

i 15. Paper (to record data)
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Check List - I

,»

Chemical Names:

—

Place number from "consumable" Tist I by matching name.

Sodium Nitrate

Sodium Thiosﬁ]fate, Anhydrous

Sodium Thiosulfate Pentahydrate

Carbon Tetrachloride

Manganese Hydroxide

Manganous'Sulfate Tetrahydrate
Magnesium Sulfate Heptahydrate

.. Potassium Bichromate

Sodium Todide #—
Sodium F]qoriée
Potassium Biiodate
Sodium Sulfite -

Sodium Thiosulfite

. Dilute Sulfuric Acid

Sodium Azide
Sodium Acetgte”

Concentrated Silfuric Acid

. So]ub]e Starch

Al
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e

+12. Grease pencil Z

t
¢

4

H

.

Consumable Supplies - II l

1. Small wad of cétton
2. 10 g. potassium dehydrogen phosphate, KH,PO4
25 g. dipotassium hydrogen phosphate, K,HBBy ] di»__;§§

3.

4. ?5 g. disodium hydrogen phosphate heptah_ydréte,,NazHP04.7H20

5. .3 g. ammonium chloride, NH4Cl ;
6. 25 g. magnesium sulfate heptahydrate, MgSO4.7H20: ) - t
7. 30 g. anhydrous calcium chloride CaCl, o : :
8. 1g, ferric chloride, FeClg a )

9. Manganous sulfate so]ut}on*, alkaline iodide- azide solution*, starch

-+ golution*, standard sodium thiosulfate solution*, and concefitrated
sulfuric acid*. - * _ ,
10. Pen or pencil : !

11. Paper (for recording data) - .o

" % Listed in the EMP on the Winkler Determination of Dis§qlved Oxygen azidei

!

modification. DR ~
- . !
) - - )

)

g s e i e i 4 o

. s.
R e Y N

?w
£

61
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~
Pre F-

:.Check List - 11

¥
| ;____g.i Ammonium Chlorate
__h
i
—

Chemical Names: . v
Place number fromﬁ"consum§61é" list by maiching name.
a. Calcium Chloride Dihydrate i

b. Sodium Chloride ? ‘ .

¢, Ammonium Chloride

~d.’ Ferrous Chloride -0 . e

e. Potassium Dihydrogen Phosphate

Magnesium Sulfate Heptahydﬁa}e
Calcium Eh]oride, Anhydrous '
Ferric Chloride

Dipotassium Hydrogen Phosphate
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Consumable Supplies - IIT .. o N

- / . 1. 721.8 mg anhydrous pdtassium nitrate, KNO3
' 2. 50¢g sodium arsenfte, NaAsOp

3." 1 g. brucine sulfate, (C23H2eN204)2.H2S047H20

N 1' 4. 0.1 g. sulfanitic acid, NHpCgHaSO3H.Hp0 . .
s . TN . i
" & 5. 3 ml concentrated hydrochloric acid, HCl

-6. 500 ml concentrated sulfuric acid, HpSO4

. 7. 300 g. sodium chloride, NaC’Il .
| ’ ‘
T [}
F: - ’
\ .
s _
. £
LY \
\ / /V—\GB

q;‘%?? i
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Check List - IIL ‘. ‘ i

« Chemical Formulae:

.

« ;‘ .
Place the number from the "consumable 1ist by the matching formula.

@&, Knopto . C N~
b. KCl o |
c. HC i ; } '
d; KO3 . \\,
_____e. NaClo3 .
____f." (CoqH2gN204)2.H2S04.7H0
___a. NaAso.gl - - N
_h. (Co3Hogha0g),.HoS0,. 7H,0 ,:
___i. HgPOy e |
d. HNCgHS03H.H, :
k. HSO0p  ” "‘ ST
__1.oNeclO o o L
. m NaE]i
L
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.

Module No: Module Title:
B _ Basic Laboratory Skills

N & Submodule Title:

‘ | Gendralskills

Ap&:n;*,lin!u" -
.% ‘ . ‘ Topic!

1 hour N Matter ) . /.
A

ES

*{Instructional Aids: .

‘e Instructional ﬂ;giaéch: :

-

- -

Objectives:

-Upon.completion of th®s module, thé‘participént}shou]d be~able to:

1. Note and observe volume change of liquids as te
2. Note and observe hy roscopic properties of supStances. .

erature changes.

.

Dry-right, balance, hotplate, beaker,
-

.

?

- N ) y
. . N .
- .

.FDéﬁonstratfon P ) . .
Q ’ _- . ‘ ) \ . Brma———

.

None ‘ . ) -

- v 4] »
»

{References: . 5 o -

. —
Class Adsignments: ) _ .

, i e %\ ) * *
None .t o '

ﬂ;fr ,

oo

—
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»

¥

Page _63_of _168
Module Ho: Topic: ‘ B
- v - Matter . //A ~
. Wi LY _
Instructor Notes: Instructor Outiine: /}
* Start with cold water. Warm

Demonstrate volume change of water and change
in temperature.

Demonstrate hydroscopic propert1es of NaOH and*
dry—r1te using-a balance.

Weigh “some dry-rite from a desiccator.
and weigh a second time,

Let set
Note weight change.

Discuss how the above two properties of matter
affect accurate measurement
» A

P
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Module Ho: Module Title: ‘
' " 1 Basic Laboratory Skills <
Submodule Title: ‘
* General Skills . - . . -
Approx. Time:
Topic: .
1 hour Solutions
Objectives: - .

N o N
Upon completion of this module, the participant should be able to:

1. Calculate the concentration of a'solution in mg/1 or ppm. given the weiéﬁﬁ
 of solute in grams or milligrams and the volume of the solvent in liters.
2. Calculate the percent by wéight of a solute given the weight of solute and

volume of solution.

3. Recognize the letter N and M following numbers as indicating that the
number is describing concentration.

.

Instructional Aids:

N R

Handout "Solutions" R

.
r '

z

.

Instructional Approach:
S ‘

Lecture

References: -
' - /

Basic Lab Skills, Engél Highby Wagner
’

Class Assignments: -

{Read handout , -

[ \
g - 67 - ' -
. . - a . .
‘
.
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Module Ho:

Topic: :

 Page 65 of 168, =

"

SoTutions -

Instructor-Notes:

' Instructor Qutiine: . TW
@ ). -

Handout "So]u;ions"

N\ &

1. a. Discdés and demonstrate mg/{2>
' concentration calculations. ‘

. o ¥
b. Indicate the relationship between Jpm
’ « and, mg/1 ) ‘
’ . 2. a.” Discuss and demonstrate percent by ™"
weight-calculations. .
T3, a. Discuss molarity and hormality as (forms.
. of chemicaj*concentration measurement.
® J L g " ‘A
. /.
(‘ 3 ’ 4 i
L4 A '
’ . s
- L]
@ -‘ )
&‘ ] ’
L3 ‘ ’ < - *e
’ rd 0
v /,‘ R
g . v
N oo

-
<
.

ar’
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o SOLUTIONS

2 .
settleable solids, and dissolved solids. It is possible to)separate the

. "Wastewater is a complex combination of water,—#ﬂg;ting and
components of wastewater by physical and mechanical processes such as
screening, settling, filtratich and evaporation. Since this is the’case,
thé chemist calls wastewater a mixture. R e

. !

Let us take a sample of raw wastewater and run_it‘thrdUgh{a very * .
fine filter. A1l the floating and settleable solids will be removed. The
filter also removes the turbidity; The fi]%rate, the liquid which comes
through the filter, is a part of the original @{x;ure. It containg water and
'_JﬁgmhmééahdL—JhEFF%mLHqMdqmuhLMLgﬁggﬁgLﬂﬁflyonmm
components by distilling off the water: The dissolved so]ia; woJi;I;:;;¥€~\~“
behind.. Thus the filtrate, too, is a mixture. But it is a very special + *
mixture called a solution. The term solution refers to a'homogeneouﬂ mixture
. of two or more substances. The mo]ecq]es of these substances are evenly ,

. b ) |
distributed among one another. Because we cannot seesany one component. A -

solution appears to be one pure substanﬁe. The compoﬁents‘of a solution will \
nqt separate by settling. ) -
The subject of'éo]qtioqs has been introduced by 1ookin§ at wastewater
. because it i{ a mixfure\knowﬁ Fo most of you. However, there are many other \
_solutions wh%@ﬁ are familiar to you. We will now use some common soiﬁtions \
to continue our gtééj of this important topic. "
Chénﬁs¥-elasd§f§,501utions into three. major groups:
‘:‘i. Gaseous <olutions - A T\ .
2. Liquid solutions

3. .Solid-solutions® - .

g 69
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>¢ r

We will Took at each group separately.
. GQ5325§.soTﬁtions are made by mixing one gas in another. "Air is

’ ' .
a gaseous solution. Air is made of nitrogen, oxygen, argon, carbon dioxide and

-~

very small amounts of other gases. The molecules of each gas mixkevenly‘to

make a homogeneous mixture called air. The molecules of carbon dioxide are

heavier than the molecules of the other gases but they do not settle out. e

L

know that the amount of oxygen in a $ample of air can change There is less

oxyden’ in a SampTe from_the top of a high mountain than there is in a samp]e
taken at sea 1eye1. Therefore, we must add to our description of a solut1on

this fact: ) . ) -
B The’ compﬂs1t1on of a solution is changeab]e

— ‘
L1qu1d soTut1ons are made by d1sso]v1ng a gas, 11qu1d or a solid

2

—

in a Tiqu1d Tap water is a solution wh1ch conta1ns dissolved oxygen. The

oxygen mo]ecu]es are m1xed un1fonm1y w1th the. water molecules to make a ,

homogeneous mixture. The 0 Xyger molecules do not-sett]e out if the miXxture

-
- _—-—:—n-n....

is allowed to stand ehd1sturbed. "01d Granddad" is -an exaﬂp]e of'a T1qu1d

" dissolved in another Tiquid: The alcohol molecules are dissolved uniformly .

-~

. . @
in the water. We know this because every jigger tastes the same. The

components of "01d Granddad" do not separete by settling. A sugar-water ‘

soTution.Ts an example of a soTid dissqﬂved in a“]iqufd The sugar crystals’

°~break up into molecules which mix un1fornﬂy with the water moTecuTes This -

g1ve$ a mixture wh1ch.@s honngeneous and there is no sett11ng. We must note
here that 1iquid solutions e]so,have variable compositions. Alcohol-water

solutions have different strengtﬁs Sugar—water eyﬁut1ons can be very sweet

and not SO sweet depend1ng\on the amount of sugar added.
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Solid solutions are solids in which the molecules of one component

)

are réhdom]y mi xed with ;he‘Tolecules of another component. An example of a

solid solution is brass, an alloy of zinc and copper. Sterling silver is a .
; - el \ ,
| solution of copper and™sdilver. . C s

" We can now list the charasteristics which are common to all
‘ solutions: ' h

1. Each compone?t is broken down into molecules or atoms.

The molecules or atoms of each component are mixed uniformly.

No one component wilj) settle out.

Solutions are clear and transparent..'

~

U s W N

The composition of a solution can vary.
To complete ou; study‘of the nature of solutions we must note two
- properties of solutions. These ﬁroﬁertiés apply to all solutions but in
var}ihg_degrees. The first is the effect df mixing two égbstances on the.
total volume of the solution :When.gne ]ixer;éf alcohol égd'one liter of
1 watés are mixed, the total volume is less than two liters. When sugar is
§ dissolved inwater, the voTume of solution is ]arge} than the original volume
of'wdter. Thus mixing two §ubstagﬁes to make a solution may cause the "total
volume of gdfbtion to be'grgater or less than the total volume of liquid(s)
used. ' ’
The segohd prope}ty §§’a temperature change caused by mixing two .
‘ different substances. ‘when sulfuric qfid,kyzso4, or sodium hydroxide NaOH_
. are-disseived in water, the solution ini;ia]]y beEonps hot enough to boil

or at least form steam. Making solutions of either HySO4 or NaOH should be

v done slowly and carefully. Use aboyt half the water required and add the
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A

. acﬁd_o} base to the water'slowly. Allow time for this mixture to éoo]. Then -
add the remaining water reéquired slowly. Most acids -and bases w111°cause a
temperature increase when mixed with water. The temperature inérease results :
from the reaction of the water with the acid or base. Acids react with water':
to\produce e]sctrica]]y cﬁérged hydrogen atoms called hydroge; jons, H*.

Bases react with water producing hydroxide ions, OH*. These two different(
reacsions‘both produce heat. .

The teﬁperature sometimes decreases when making a solution. When
sodiym thiosulfate, (NapS,03.5H20), is added to waﬁer, the solution is
initially colq. When you discover this problem in making a:solution you must
?,ﬁr;st;d-i;so'lve the chemical in about half the required water. ATlow time fof

warming. .Then add the remaining required water.

Before we go to a new topic, three new terms must be introduced:

a. Solute
b. *SolveMt - ~ /,//’—_‘
. c. Solubility - - ‘ o —

-

The solute {é.the substéhce which dissolves. The solvent is the suﬁgténce
e which does the disso]vin?. For a so]utionf%nvolviﬁg a solid mixed Wwith a
liquid, the solid is considered the solute and the liquid is the solvent.~
When ‘a liquid is mixed with water, the water is fhe solvent and the other

L4

liquid'i; the solute. . s

Examples

1. A salt-water solution Solute-salt
) . ' Solvent-water

2. An alcohol-water solution So]uie-a]coho]
Solvent-water

e

N !
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- . 3. An acid-water solution - . Solute-acid ro
-5 _ - Salvent-water
, g? ' .- Solubility is a term which descr1bes the max1mum amount of so]ute

"which will dissolve in the solvent. Solubility is a property of the solute
not the solvent. Table sa]t,'(NaQ]), will dtssolve in water. The mekjmum
amount is él.l_g. in‘every 100 g.pof'water. If the solvent is’alcohol only §
0.051 g. of NaCl will dieso]ve in 100 g. of solvent. When gasoline is the
solvent the solubility of sodiuh chloride is 0.000 g. per 100 g. of solvent.
You can see thet the solubility of a solute will change when the solvent is,
changed. . < L ’

The solubility of a solute in a specific §o]veht can b affected
by temperatuve changee. In geneha]t the solubility of solids increases with.
an increas#’ in the temperature of the solvent. The(;olubi]ity of sodi

nitrate, NaNO3, in water is 75 g. per'100 g. of water at 0° C. and 127)g.
* per 100 g. of water at 600 C. ,

e -

_ — The so]ub111ty of gases decreases with an 1ncrease in the
temperature of the solvent. The so]ub111§y of oxygen in water is about 15 mg
in 1 liter of water at bo C. and aboit 9 mg. in 1 liter of water -at 20? C.

The subject of solubility and the variable nature of the )
-solubility of a solute suggests the problems of spbc1fy1h§ the actual amount
of solute d1sso]ved in a so]vent. The prob]em 1s part1cu1ar1y 1mportant since
many chemicafs must be dissolved in water before they can be used. To solve
the proh]em chemists have developed a number called the "concentration” of

the solution. The coneentration number describes the amount of solute in a
// convenient volume of solution. 'Suppose 1 liter of solution contains 100 g.

" of potassium jodide. The concentration ts 100 g. per iiter of solution or

. simple 100 g/1 of potassium iodide;%n water. If five liters of solution °

.
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—
contains 750 g ‘of salt then the concentrat1e:g1s 750 .g. per 5-1iters. Since
5 liters.is not. @ "conven1ent“ volume, we use a proportion to find that the ‘
concentration is 15 g/1 even though there are actua11y_? liters of so1u§1on.,

The concentration of a solution can be.found directly using the

formula belew:
" Concentration ;'EXight of solute

¥ de:T:fof solution . , _
For examp1e 600 mg NaCl is dissolved in 0.5 1 of solution. The

concentrat1on is: : Xfyv
Concentratfon = 600 mg. ~ : S

0.51

Now we simplify the concentration number by dividifg the denominator

and the.numerator by 0.5

Concentratien = 1200 mg. " or 1200 mg/liter
’ , " 1 1iter .

Tike concentration is normally reported in’the enits mg/1, g/1 or
ppm. If the weight and vo1ume data are given 1n units other than m1111grans ‘
or grams and 11ters you can change the given un1ts by the appropriate S
conversion factors. Then use the formula given. Remember that

l«hg/l =,1 ppm
. ~ 1000 mg/1 1 g/1 B o . \

Two other units of concentrat1on commonly used in chemistry are -
normality (N) and mo1ar1ty‘(ﬁ). These are examples of the two units:

0.25N HyS04 - means a .025 normal solution of sulfuric acid.

Y2 M NaOH -- means a 2 molar solution of sodium hydroxide.

-

Z S
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Module Ho: 1 Module Title:
Basic Laboratory Skills .

Submodule Title:
General Ski]]s\

Approx. Time:

Topic:

"1 hour Dildtion Techniques

Objectives:

~

Upon completion of this module, the participant should be able to:

1. Make s1ng1e step and multiple step dilutions of concentrated samples and
perform calculations taking into account dilution factors.

R4

Instructional Aids:

Handout: "Dilution Techniques"
Pipets

Dilution Blanks

R}

é

linstructional Approach:

Lecture
Demonstration
Laboratory Practice

v

References: .
¢ N

Standard Methods for the Examination of Water and Wastewater, 14th Edition

G

Class Assjgnnnnts:

Read handout
Participate in Taboratory pract1ce sess1ons

75




|MHodule, Ho: ;

Topic: >

Dilution Techniques

Instructor Notes:

]

Instructor Outline

-

Handout: : .

“Dilution Techniques ”

Discuss dilution techniques.

—

Demonstrate dilution techniques.

Discuss and ddmonstrate calculations related to

dilutions.

-3
(]

'Z} N

ey mn e+

J—
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’

' DILUTION TECHNIQUES ‘ . "

Sampie dilution is necessary when the cgncentratjon of the entity
being measured is too great to be determined by the technique employed. By

diluting the sample with distilled water, or other solution free of the-
- /

entity being neasuredK;its concent;ytion cah be brought within the range

where it can be accurately measure

\

There are two basic methods_ of dilution, ser1a1 dilution and

parallel dilution. In serial dilution a known volu S transferred to a

dilution blank plus the séﬁﬁle is used for the next transfer-1:10 and 1:100.

serial dilutions are shown on pages 75 and 76.

Parallel dilutions are made by always remov1ng a known velume

from the sample bottle and using dilution blank§ of various s1zes to make
!
the proper dilutions. This technique is diagrammed on page 71.

ATy
\

s e P e A

.
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2
3

-

] P
1:10 Serial'Dilytion

Technique .

1 ml. actual sample

A Y .
0.1 ml. actual sample %

tod
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1:100 Serial Dilution Technique
. : I'ml. actual sample
1w ’
1ml. o
~ 0.0001 ml. actual- sample :
- T
/,/‘i
.
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I

L]

5

Parallel Dilution Techniques . " L
/ - B < )
_,\ .
0.1 ml. attual sample .

T el e
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Module Title: ‘ ' ¥
.- Basic Laboratory $kills
Submodule Title:

Module HNo:

Approx. Time: General Skills . \ ) .
o Topic: -
1/3 hour Incubators

Obfgctives

Upon completion of this nmdu]e the part1c1pant should be able to:

1. State precautions app]ﬁcab]e to the care and use of all incubators.

— J

s

Instructional Aids: . i . .

Handout

L]

Instructional Approach: - ‘ , i _

Lecture
Discussion
v

sty

References o u' : ‘ A . ~

1. Standard Methods for the Examination of Water and Wastewater, 14th Ed1t1on

2. Carnegie and Wooley, Laboratory Manual for Sanitary M1crob1o1ogy and San1tany
Chem1stry, EPA, 1975. . ; .

Class Agsignments: )

- ‘ . N
Read handout ,
L P . . \ . °‘ ,\ ’81 e

. ,
T e EER ] . N

¥
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| Moduge #6: ‘ Topic: = ° _ Co.
. ’ ‘ Incubators . ‘
Instructor Notes: . Instructor Qutiine: : e ’
. Ll
1. Discuss the precaut1ons which must be takenewhen
s using ‘gravity convection and forced a
1. Include discussions of: inoculators. - .
. ‘ »
a. Installation , . .
b. Temperature sénsitivity o . -
: . €. Humidity
» . - ' ‘ ~
d. Lloading ' ; .
e. Cleaning - ) . ~ -,
» f - [ * -
' f. Differences '
Ca 2. " Incluk discyssion of: 2. Discuss the precautions which must be-taken wheén
: . using convection and circulated water bath
a.' :Installation - { incubators. .
‘ . o N , . ] ’ ,
b. Temperature sensitivity R ) « S
I Load1ng\\\-_//_/ |5 . e o I
' . . . o ‘\ c ) )
‘ d. . C]eanlng ‘ . , e \
- . +4 . . ot ¢ . *
* ‘e. Differences . . . e Y
- ’ - . ’ o - Lo : , L
. N ' L3 » .“ ¢ \ ,
- T s ) n . l1 ’ }‘
- * "‘ ) ¢ ’ ) i .
! ;” e 4: ‘ ! -’ ‘ N
,o0 . . ) . i ’ '
~ .70 - . [N i L4 ) . FRR| ¥
, ’ o ;‘ N N i N
‘ < o y ( - - . f 5 “l'( -
' R . .
‘ i & P . e,’/A : o : '
1] ~ - A -7 . 1 \ - b & R oy a
i ) M - .r - i f‘:’ ' 1 - . - ' S - ° ..
P i T S .
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" . b : .
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-~ . .
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Module No: . Module Title: - . //
Tt | Basic Labora‘tor\_)\/ Skills . A | . :\
Submodule Title: . . R . ¥
. General“Ski1ls = . -
Approx. Time: ' - -
' TOpiC: . . - - R
. " . =~ ¥
2 hours .~ |Balances - © T ) .
— - < ' -
Objectiveg:; . i . .
Upon completion of this ‘module, the parti c1pant should be ab]e to:-
aoo ;
1. State precaut1on? applicable: to the care and use of all ba]ances. ¢
2. Identify and use a tmp]e beam balance with a range of 0 -‘100 g. with an
accuracy of + 0.01 g. given the “balance and appropriate reference material.
3. Identify and use an ana"lyt1ca'l balance with an accuracy of,t 0.0002 g
. given Bhe balance and appropmate reference material. » -
k] .- -‘
Q ¥ . = *
Instructional Aids . ' '
Ana'lthcal Balance " <, \‘ , : R Lo
Meights s ) ~ e ’
Beam Balance ‘ ‘ : . - ’
‘\v . - _‘ ' - - i [
i . . [~ ; - TR e e o
Instructional Approach: .
" S ' ¢ . .-
Demonstration . . L Coe
1 Lab L - ) . ‘ L . Ce
$e . X . ' ' :

3 K =
Referenees R . 1% , T
Analytical Quahty Contro] USEPA, Techng’iogy. Transfer?’" B .

' , = ’ o - P Fr
. - v . ' 4
Class Assignments:™ = . .- v . ‘ L
T TN /?" : oo o
ar’u c1p@te in 'laboratory pract1 ce sesswons o Ea .
e e 89';-, SN
' AN , PO . : v . o« ‘ !
v N o . " [T ,') ° *
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Rodule No: *¢ Topig: - )
" Balances . / >
‘Instru’;tar'No’ces: - '%nstructor Outline:
o ] : 1. Discuss care and. preventive ma1ntenance
N of balance. \
9 L . 2. a. Discuss.and-demonstrate the use’of a
) : triple H@am balance. .
) - .b. Have participants use a triple_beam
< . balance. \ . -
}5 3. a.. Discuss and demonstrate the usé of an
analytical balance.
J
‘ . o b. Have partigipant weigh an‘obgect on an
analytica}/ balance.
K . c. Have part1c}pant we1gh an object on two-
differentanalytical balances. Compare

-the weights.

Discuss the consequences
. of the resu]ts

N

4. Discuss the use of-other types of ba]ances..

Ex. electr0n1c

1

M

-,
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Module Ho: Module Titley, 4 s '
' _ Bgijﬁ Laboratory Skills
G- Submodule Title: _ .
Approx. Time: 1 Chemistry 5511}5 -, Y
‘ ( "o T Topic: s /_\_/,//.
1 hour Analytical Analysis . . ” '
[objectives: ' x 7

UpQ? comp]et1on of th1s modu]e, the- part1c1pant should be able.to: °

[ .
1. Differentiate between vo]umetr1c qrav1metr1c "and co]or1metr1c analysis.
2. Differentiate between precision and accuracy.

* -

.. . X

Instructional Aids: \\% s : .
Volumetric glassware, filtration setup . ' .
Spec. 20 of filter photo meter .
Overhéads - .
1. Precision and accurac
Handouts . R N
1.- Laboratory ana]ys1s N o

. 2. Precision.and accuracy e

Instructional Approach: »j;

Lecture
Demonstration

[~ ’

. \ . ) .
j_ . . “‘ r /
. - . . \—Q '

lab procedurg for Waétewafér’Examination, QPCF, 1971.
Quality Contfol, USEPA TEchnologv Transfer

Re ferences
Simplifie
Analytj

* ' 7.‘ 4 . . ) * ‘
‘7 .‘ ) ' i N - Y.

»

Clasg Assignments:
Réad handout
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[} 4 ————— —— N
Module Ho: K Topic: ‘ T ' .
' - Analytical Pnclysis
v . - : o
Instructor Notes: ‘Instructor Qutiine:
& , o
. Handout: Laborato}-_v ‘Analysis | 1. Discuss volumetric analysis, gravimetric
. analysis, colorimetric analysis.
S . ) o ¢ ‘ . ' ®
: . ) .| 2. Demonstrate an example of each type of
: ‘ . analysis. ‘s .
> Show using %nown volume and ‘
. concentration\to degermine * - b
the concentration of second, .
L known volume. .o : ‘
.| Show.fiTtkation ang ighing. Lo \ ‘ _
Show the deveTopment of a N P -
color in proportion to C o T
, concentration. . ) o f .o
- Overheads ) 3. Define Pyfcision and Accuracy . :
" | Presicision and Accuracy L st
' ‘ ‘ Discuss precision and accli\ucy and how*they
Handout: Precision and re,]ate to average and standard devi'atjon.-
Accuracy g . ’ . .
.- 'Q' , \ »
) ‘x
-." (Y
. o B -
. % \
, } y
Rl 2 .
. ‘ ol 4
-~ " s ' s ‘ -
! .
! - o J
4 e M
. , 1. v
« ' . .
N . f:‘\“_ . - . ° o [
) " N ~\ Pl M JRD
[d Iy
‘ . [

.
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r's . +
LABORATORY ANALYSIS .
) The Jaboratory ana]ys1s of wastewater deals with the detection and

% quantitative estimation of the substances present in wastewater and the .

effeEts of,these substances on the, treatment process. In one: type of ana]ys1s

/;/ a known as "qua]1tat1ve ana]ys1s", the. operatar sets out to detect the different

supstanceg tﬁ%t may be present in the wastewater ‘being tested. In ~

-

L quant1tat1ve~ana1ys1s“, “the operator attempts to determine exact amounts, s
. g IR )

by we1ght or by vo]ume of the various substances in a known we1ght or

| . volume of the wz&tewater-sample. Quantitative analyses are made volumetrically,,

-

. . <] gravimetrically, or colorimetrically. - + *

.
« - .
’ - - . -

A “Volumetric Analysis . g .

- o ’

-

. . ! o In laboratory procedures cﬂa§s1f1ed as volumetric ana]yses, the )

“w s operator measures the amount of a so1ut1on of kndwn concentrat1on that reacts

o ) quant1tatﬁve1y w1th a part1cu]§r substance in the solution of a weighed or

.- '(otherwise‘wmesured portiOn of the original samp]e The weight of the mater1a]

\
= be1n? sought is fourd 1nd1rect1y from the amount of the known (stdhdard)

T solution that: 1s reqy1red The ‘méans of detecting the comp]et]On or "end- E

£
"t Y v

. ' point" of the vo]umetr1c react1on is the 1nd1catpr The process of finding

- . the,emount of the standard. so]ut10n required is ca]]ed a "titration’. .

Grav1metr1c¢Ana4ys1s . o & S o]

L 3

P ———

’ i
. In 1aboratory procedures c]aSs1f1ed as grav1n?tric ana]yses, the ... %W

Ay

L _ operator measures the sample of wastewater or sludge -and then 1so]ates and \ :
7 we1ghs an element .or one of its c0mpounds. Examp]es of the grav1metr1c type,
2 of ana]fses are total solids (res1due on evqporat1on) and volatile so]1ds
- . and suspended ‘solids. v . | oo

[N .
. - ' A . s
" . r :
N oy L \ + ' -1
N \ . -

v
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.} to be quantitative, it must form a cOmpound with definite.color

Page _g5 of 168

. < - - ‘. 4

Colorimetric Analysis ' T

Colorimetric methods of analyses have been developed for several

. . _—
determina}ions in an effort to find faster, more economical, and convenient
o

«
-

PO —

ways of obtaining quantitative laboraépry.data. Forpa colorimetric method

I

characteristics which are directly proportional to the concenjration of the’

'substance being measured. Colorimetric measurements may be made in a wide

¢

* range ofq;quipﬁent. = The wasféwater treatment plant Opg}ator'may use standard

color-comparison tubés,.photoglectri; colorimeters, or spectrophotometers.:

’ Fl

-

Each has its place-and particular application in wastewater Fna]ygist Color

{

/

-comparison tubes, sqmetimgg\réfg;xed/to as Ness]er,tﬁ;e%;giﬁxg/been standard T;

“ equipment for making colorimetric measurements for many years. Precise work.
. ‘ ) o~

-

¢ , , ‘ ..
with colow comparisqn tibes.requires the use of tubes of matched size. The,
<« ’ -, A ™~ } . - ' -

" main‘dgfficulty with/their use is‘tha; the standdrd coYor solutions dften are
- i - . . . - s
unstable and Qszzjﬁéme a determination fras to be made it becomes necessary to
< " »

n , N P N
prepare a series Pf'fresh‘standards. The use of coTor tubes and standards

»

is being repJaced rapidly.by the photoé]gFtriE and spectrophotometric meQ@ods

\ largely because of convenience ang ‘accuracy. - RN
- ke ) rr\. N ' N .
&\ “ o(‘ " M . . . ') . >

N4
;
»
-
‘\
’
-

==
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the true value,  Precision is desirable but its attainment is not proof that

ACCURACY AND PRECISION ' kL
Accuracy is defined as the closeness of a measuremenﬁ*or series.

of sifar measurements to the true value of the quantity measured. ~
L 4

. . L]
In gonatrast, precision or repeatability might be defined as .the. .

T » .
cleseness of a number of measurements to a common value, but not necessarily

3

>

an aCCurate Series of megsurements has been made , sinée constant squrces of

error may enter into all of the measurements in-a ser1es These errors

¢

m1ght fall ‘into one of two c]asses, some be‘ing determinate- and_others
f“\/

1ndeterm1nate. The determinate errors may be discovered, and torrected for

or eliminated; while the indeterminate errors‘essentially are obscured and

3 . 4

unknown. . ’ . ‘ . J .

Determinate errors may be: - i
1. Personal errors due ‘to factors fbr which the operator is respons1b1e,

Such "as neg]ect1ng to'read a buret proper]y, inability to 1dent1fy color

+

-changes, failure to;Zii volumetric solytions comp] ely, or mis-reading

values marked on sm Wweights.

"
4

s . . ‘. " ‘
2. Instrumental errors due to the ;Lstruments. Imperfect ‘weights, ‘volumetric

glassware, and-balances are squrces of instrumental error.

3. Errors in method, including those due to such things -as the use of an
' » /

"improper temperature or time of drying of a solids sample. - . ",

“In general, no‘]aboratory result should be néjected excgpt for an

- e -

. obvious source oj/error Measurements that vary«w1de]y from the mean (or

average) may be omitted when determining an average if a reasonab]e

exp]anat1on-1s.g1ven. For instance, in a series of four para]]e] observations
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- three, it m1ght be omitted.

or deteimjnations, if one of the four is great]y different from the other

. fh any measuQEment only one uncerta1n figure should be reta1ned
An uncertain .figure is the resu]t of an est1mate between division on a scale
For.example), on a buret which is ca11brated only to tenths of ml, the
reading would be est1mated to the nearest hundredth. we1ghts in grams should
be recorded w1th four. figures to the right of the dec1ma1 paint’ (on example;
4.3267 g). Fo]low1ng the rule that only one uncerta1n figure is reta1ned in
record1ng a measurement the numbers thus set down are cons1dered to be

s1gn1f1cant f1gures In round1ng of f measured or computed quantities to ;}e

'prOper number of significant figures 1 should be added to the last \\
sjgnificaﬁt«ffgure“in fhe next position is;g_or greater. For example, in
"-weighing 4.32567 g would be rounded off to 4.3257.9. ¢« = ~
N,
- w r
. - ¢ T . o - \
L4 QY - ; . ) L4
\ . L4
A WS S :
S N+ ) ’ ' N ¢
L | -
o \ :
7 .
* * . " r—/ Py
' mNy . .
N JO. 3 N 4 ’
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| | Page- 92  of _168
Module tio: = | Module Title: e
SRR Basic Laboratony°Sk17}§/ DR
S : Submodule Titles - . Y
- == Chemistry :Skills / ~ . . .
- Rppm* T"m . .‘?_;":* . Fa - EsN B . - .
P L B - :
AR BRI "o 1. Topic: . 2 . .
3hhours © .} Volumetric Glassware N ’ ﬁk\k- s
: — — .- NN .
Objectives: o s e RN S

v

Upon cdhp]éfﬁon of this module, .the penticipant shoyid be ab]é’£0'

1. Demonstrate the proper use ‘of the fo110w1ng types of vo]umetr1c g]assware

Buret, volumetric flask, pipet:
2. Ind1cate the d1ffenence between g]asSWare ca11brated to’ contain and to

- » deliver, -
3. Conduct a titration of a strong acid with a styong base us1ng a color end

po1nt _using proper volumetric techn1queh

S . - i e a -~ - - - e >
N s - 1 - - N Py
. Instruct1onal AidS' : : . . _ -
NN _— , -

*Handoutz- Vo]umetm,c massware AR |

| Volumetric gtassware- . - ~, . o
. s 2w, . —
Tttration setup. e . -
s S o ‘ L R )
M ) ) - . / - - ! 4 v -
. v v ._/, . 3 .. ~
instructIonal Approach R = . N
"Lecture 4:. oo = ' - X .
| Demonstration R . p .
Lab Lo - . CoL . L _
’ PR h ) , N . - ) . ~ v
References:~ =~ - .- -
’ L] A
Standard Methods, 14th Edition . .
Analytical Quality Control, USEPA, Techno]oqy Transfer .
- , P - i
L% . : L] T | \ . ¥ s
Class Assignments: . =~ . 2 hr T e
g e . o= v ’ .
Redd Handoug - T g TN e T,
Part1c1pate in 1aboratory'nract1t%.5es§ w ﬁ,;,ﬂ'~ : .
a . : ”’i . :" | 'l\ E : .‘é&/:' lil * ‘
. " - ; ' .
¢: . * - . .

b
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-

(é%;. Pu&Pettef

1 N HoSO, acid -
1N K

end point.

" Handout: Volumetric

‘Glassware
.- ‘
Y ‘. N ’
“—
ai
3,
t
- 5

B
-
.

a0H Base Phenolphythaleir

o o i
'\ o
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‘| Module Ho: . “Topic: , o .
Volumetric Glassware s < T
Instructor Notes, 1 Ihstruptor'0utiine: . * N
. e o’
~ Titration oo ;1. a. Demonstraée the Proper use of durey ’
DiTute 10'm1. of 1 N ‘ vb]um9t??§ef]ask and pipet. '
H2S04 to 100 m1. and . . '
titrate with 0.1 N NaOH. ) b. Conducting’a~titration. « C T

2. Discussuse of

.

used. A

Show a pipet calibrated t ‘contain and to
(deliver. ' Co

base using a color endpoint. N
) *

"f,'\,,_ ¢
\6 .
¢
s
s N Y 1
\
- »
\ o
I~ € \
. .
O s
i . \
. -
: - L .
» . RN s
. |. >
. FE.d
) ¥ :
'
ot - F Y .
i v
\ : . o 7
.o - Nl
l’ - ) .
. » ¥ )« -
' ’
[ 8] » . /
. .(,D P .
L .
a . . —
. E Cast

glassware .calibrated fo”conﬁaﬁp'
and to deliver. - Indicdte when each is- to be'

3. Have pérticipant practice titration techpdue
by diluting an acid andg titrating it with<
. .a .

]
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. - VOLUMETRIC GLASSWARE : ) R
o, . N s N , . - . . - " f]
: ‘ : BURETTES S |
//
{
. : . N ~Volumetric Transfer,
Burette Accur"acy Toletances . °, LT
N . Delivery, ml. ., .-~......... .10 25 )
3 ‘ . Class A (Precision Grade). +0.02  +0.03 o
Other than Class A. ... +0.04 +0.06 ¢
. = Delivery, ml. . , ........ » bO 100
o ) Class A (Precision Grade) . +0.05  +£0.10
Other than Class-A...... 4+0.10 . +0.20
‘ : Automatic burettet; with overflow orifice for
filling are very convenient for rapid repetitive
> titrations but cannot be relied upon to deliver
\ . ) within the accuracy tolerances shown in the
table above because of the somewhat inconsis-
.Y tent establishment of initial level at the over-
flow aperture. -
‘ Schellbach burettes, which are considered | -
. very easyto read, cannot be guaranteed to fall -
strictly within the stated toferances because of .
personal variables in reading this type of burette. .
L N . =
1Y
0 2
t -o . M
] L. .- .- - -
Volumetric Flas : .
¢ - i . 5
Flasks not described as Class A‘are calibrated at 20°C with the fol]owmg tolerances: 3
o . Capacity, ml........... .10 25 50 100 200 250 500 1000 . 2000
e ) ! .. Tolerance, + ml".. 0. 06 ‘0.06 0. 10 0.16 0.20 0.24 0.30 0.60 '1.00 -
f R PR ____Flasks dwlgnated “Class A” are thrated to meet N.B.S. specxﬁeahons c . _
. , Capacity, ml. . ......... -+ 10 : , 50 100 200 250 500 1000 2000 '
L. ) Tolerance, £ ml . ....... 003 0.03 0.05 0.08 0.10 0.12 0.15 0.30 0.50
T » J . B .
r— »
PIPETTES ,
. - Tolerances For Analytical Grade Pipettes ) ~
’ . Transfer Pxpettea ) Mensuring and Se, logical Pi, - ! '
i . r0 xpetla .
- Size Tolerance Size - Tolerance Size . Tolerance .
) 1ml..%...40.012ml 15ml..... +£0.06 ml 0lml...iovvenennnnn.... =+0.005 ml
. 2ml....... +0.012 ml 20 ml,....40.06 ml 02ml..... et e e, +0.008 ml
. dmi.......4£0.02 ml] 25ml..... 40.06 ml 1 ml....ooaiaaiiaa, +0.02 ml
i 4ml....... $0.02 ml SQml..... $0.10 ml 2 mlo....iiaea, +0.02 ml
. 5ml......40.02 ml 100 ml. ..., +0.16 ml 6 ml. ................ '..£0.04 ml/
Q . 10ml....... +0.04 ml 200 ml..... ;‘:020.ml 10 zt,a ........... +0.06 ml
ERIC N 25 mh.......... e +6.10 ml
- - *——-‘9_?_" 50 ml:..,........... . +0.16 ml



- B Module Ho: ¢ | Module Title: o //
' Basic Laboratory Skills /'/
- < o
Submodule Title; 7 , 3
L : 1 Chemistry Skills - .~ ’ =
Approx. Time: ' - : 4
- : Topic / u L
: 3 Hours - Standardization of Reagents . ‘ . |
ObJectives L . // S o
g Upon comp]etwn of this modu1/,/the participant should be able to:
o 1. Indicate the relation h1p between normality and volume of two neutrahzmg
’ . . solutions ;‘the eqmvalence point. :
2. Calculate the weight of solute needed to make a solution of stated : ‘o,
: . nonnahty g1ver(a list of equivalent weights. '
- 3. Standardize @ solution given a neutrahz1ng primary standard, ba‘lanCe and
VO]W glassware, ’ , - . .
\—'. // . \ . . T ’ . . -
11Astructional Aids\ ‘ ‘ .
. . _ Titration setup - ’ . ‘ |
L <«
i " )
~ A ] &7
. : - “ 7~
s ' % |lnstructional Approach: .. . . o
Lab - - . J \
References: . v “ ‘ ' - e
o -
3 Standard Methods, 14th Edition ‘
- « .o : e r -
o Class Assignments: - N ) ;
- ‘\
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KHP
EWT =
Base .1 N
\ .
o
3
/f’ o “l

, Ho'duql,eiﬂo: . Topic: - . t : i
- Volumetric Analysis ‘ o
Instructor Notes:- . Instructor. Outiine: - C DU i
g b : o i
|
|

1. a. Explain the equation ml x N = ] x N

b. Work examples using data from tobic on
volumgtric glassware.

~

.
.

2. a. Discuss how the normality of a solution-

' can be determined. Give the equivalent .
weight of the solute yeight of solute and

* volume of solutionm. ‘

[}
5

M 14
b. "Work examples
4

3. a. befine pf?mary standard
b. Have.participant weigh out a given amount of
_ primary standard and titrate it with a base.

~» €. Have participant calculate the exact
hormality of the base from the above.data. ..,
. v

’, »
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Module Title:: =
Basic Laboratqry Skills

~

Submodule Title:-

‘Apbrox:“Time: ..

e
I

{ 3hours .-

J Chemistry Skills
9~

v

Topic:
Colorimetric Ana]ysfs

a

-Objectives:

14

é

1.

2. ldentify the basic co
spectrophotometer.,

3. Set up, standardize and use a Spec 20 to determine the absorbance-of a
sample, given a Spec 20, sample, operating instructions and wave length -
of max absorbance of the sample. ‘ -

14. 1Indicate the relationship between absorbance ‘and transmittance.

4

Upon comp]efion'of'th4§ mod31e,§;he pdrticipant should be able to: -

Indicate the. relationship between concentration and absorbance.
mponents of a Spec 20 or other common laboratory

¥

’

Instructional Aids:

EPA video tape
Overheads
Handout:

4 pd

. -

"Colorimetric Analyvsis"

jLettpre
Lab

Instructional Approach: B

. Y

Refereneges: .

»
~

Effluent Monitoring P?ocedures, Nutriepts, USEPA

Class Assignments:
<Read handout

.a

Participate»in laboratorv prattice sessions
he . - .

/

Bt

i

YR Ry
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Module Ho: ~ Topic: :‘ ‘ ;o
. Co'lorimetrjc Analysis - .
Instructor Notes: - "{ Instructor Outijne: i o te
i 1 a. Discuss. Beer's Law . < :
«. , . ‘/ . L3 \ ‘
+b. Demonstrate Beer's, Law using nessler ,
1. ' - . tubes and a KMnOg solution, .
- Spec 20 . N : 2. a. Identify the components of a- Spec 20. -
"1 Ovérheads ‘ A P , o
Coe ) .. b.. Explain how each component works- and wha
Handout: Colorimetric Analysis © ¥ts purposg is-in the Spec 20, ‘
* EPA video tape . 3. .a. ﬁemongtj@te the use of a Spec 20. 3, P
B b. Have participints set up, standardize
v ' . and use the Spec 20. .
\- S 4." Discuss the relationship between abso.rbavnce
. - I - and transiittance. S .
L . ! ) : =
Y \ . WV \ -
. \ 1oL
~.. ~ . & . ' ‘
‘ _ / ~ \\\ - \ - -’) .
’ - . ) - ¢ ,
Z\ ! ’ » \: T
v ‘ H a~ i b -
| oy A
/ Vo ‘ -
e \ * 1 .
- v , ° . o
O |
e \ .
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R e COLORIMETRIC ANALYSIS

>

Use of a Specirophofometer

General Descr1pt1on of Equ1pment Used in the Process '

A Capita) 8 ,
>§g& One Bausch'and Lomb Spectron1c 20 Spectrophotometer'~

\‘\\ v
One - manufacturer s manua] for the speetrophotometer

.

3 St111, or other source of d1st111ed water
. 4. Hotp]ate
5.

One spectrophotometer ce]] - A set .of cells may be used only 1f the

s cells are opt1ca11y matched One cell would be used for éakh

~

. . so]ut1pn.

B. , Reusable .
l.uiprusﬁ‘(for cleaning spectropﬁﬁtometer cell)

2. Laboratory, apron L ii

- 3. Safety.glasses - : ‘ .

4: One pen or pencil .8

- %

Notebook or data sheet (see page 1-23) for recording data °
N\

N

Brush (for dusting’ spectrophotometer) N

A

AN

Dne 250" mi. beaker

5
6
% 7. One 2 liter beaker
8
9

One g]ass st1rr1ng rod .

g 10. One 2 ﬁ1ter g]ass stoppered bottle \

’11. One v1s1b1e photd%ube (Bausch and Lonb ca;a]og number 33*39 -71) -
~12. One infrared: phototube (Bausch and. Lomb catd]og number 33-?@ 72)

: 13,7 One 1nfrared f11ter (Bausch and Lomb cata]og number 33- 29 18)\:'
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- - Page _100 of _16&
'14.: Ten soft tissues (for wiping the‘%e]]s) o !
15. One p]astff?sqqeeze‘disti]]ed water\bot%]e'
16. Sink or 1 liter container for rinsihg $olutions .
217, One 1 cm. cell (to fit the Speétronié 20) T
C. Consumable & ; - -
1. Soap - ‘ iy ‘ o \\
2. Sodium dichromate, NasCrp07 - . -
3.". Concentrated su}ffiric acid, HpSO4

cell.

Al 4
'

v

L ] .
3 - N
>
) ~ v
. -
*
-
. v
.
r
.
.
4 . .
. .
\%.\_
. { ’ f
-~ .
.o
< » - -
- { .
-
¢ . -~ ‘4
<
o
( : y
-
<
« -
- - )
“n
P
. . ¢
I TN ’
' < 14
bl
-
¢
Al - _
N -
?
Q - -
- s,
A
o — 1 4

\

Itéﬁ§ A4, B7 through B10, and C1 through C3 for cleaning tﬁe,spectrdbhotqmeter
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Use of a Spectroph tometer

.

2.

.

'P

Ana]ys1s Obje

to use’the B
co]or1metr1c/

Br1ef Descr1

ives:

. The user aof the attached effluent moni

4

4

«

/

':o>ing'procedure will learn how —

sch and Lomb Spectronic 20 Spectrophotometer for making

measurements

ption of Analysis:

-\

[

-

L

In .the f1elé of water po]]ut1on ana]ys1s, many determ]nat1ons are bas,d/

on measur1ng the 1ntens1ty of color at a. part1cu1ar wavelength.

genera],&tolor is formed 1n the sample by some sort of pre11m1nary

In

1

ot

treatment Such as d1st111at1on or digestion; and then- add1ng a color -

developing re

agent

' the amount of“mater1a1 (such as phosphorus) in the sample

‘The 1ntens1ty of the co]or formed is related to

As part of

the ana]ys1s, color is also deve]oped in a series of standards, in each

of thexstandards is a known amount of.the material (such as phosphorus),

©

of interest.

*A calibration curve is made using the celor intengities

\

of the 1nd1v1dua1 standards and the corresponding amounts of material

present.

, usipg the cal

1brat1on curve.

The amount of mater1a1 present in the sample is determ1ned

¢

A Bauschsand Lomb Spectronic 20

L

-

Spectrophotométer is an instrument used to measure the color intensities;

of the standards and sample.

\

The word absorbance is associated with the "

" intensity will also have a 16w absorbance.

* words color intensity; i.e, a sample or standard which has a low color v

- "

£

__ L
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A. Equipment Preparation - 3 Cae -
1. Cell cleaning R ‘

& . : : o
Clean the Bausch-& Lomb Spectronic-20 Spectrophotometer test tube

-

cell. ' -
" a. For the rest of this effluent monitortng,proceduye th; abbrev%ation
"Spec 20" will be used.
2. Spec 20 c]eaning‘ T
Clean the Spec 20. ' .
a. It should be free ‘of dust/, dirt, and sp111ed chem1cals
b. The Spec 20 should be stored in an area where there is no danger '
_that'ehemicals will be spilled on it. .
c. The p]astic cover supplied wi th the’Spec 20 should be covering
the instrument whenever it is not'in use. g
If the power cond_is plugged into a walléoutlet; remove it.
3. Photdtube \\ > ‘, N .

‘ C . _ -
Check whether the proper phototube is in place.

"~ a. See §ectipn C for-instructions on changing the,phototubecanq
inserting the filter. . e
b. On the anelen;th scale, note that below about 625 nm, the
numbers are 1n b]ack and that above 625 nm, the numbers are in red:
c. If the wave]ength to be used in the part1cu1ar phototube (Bausch
‘ ‘b Lomb Catalog number (33-29-71) should be used. . .
d. If the wavelength to be used is in the red ibne,\the infra-red

- filter (Bausch & Lomb‘Cata]oQ number 33-29-18) shoyld be used.

phototube (Bausch & Lomb Catalog number 33-29-72) and infra-red

< -
5 N . . h
’ 3

-

. les 7o o
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Spec 20
1. Warm up : _ AN

-

Plug the power cord into. a wall outlet

o

"a. 115V, A.C., 60 Hz

.

2. Turn the power switch/zero control knob (see figure 1) ‘tlockwise,

until a click is heard. .

a. The instrument -is now turned on.

a v

-4

y

N

b. If there is a pilot light on the instrument, it will .also be on.

c. The sound of thelcooling fan ‘may also be heard.’

>

clockwise turn.

a. This will keep the needle from "pegging” during the warm ﬁb N

period.
4. Wait ten minutes

a.® This is the warm up period.

¥

A |

e

2

3. Turn the posz switch/zero control knob an 'additfonal one half

-

A

Ten minutes are generally specified in the manufacturer's manual.

-

-

Hewevefk longer warm up periods than those specified generally give
o v ¢ ‘ .

better instrument stability.

c. If the Spec 26-is old, a-longer than 10 minute warm uﬁ period may

A}

‘be required: Twenty to thirty minutes wou]d'pe.agéuitabie-warm up

time. ’
.. -
Operation .

1. Assemble the standards and samples. whose color intensities are to be

measured. Lo
. . 2

N

-

-

2.. Set the Wavélepgtb control to the desired setting. -

i r

S g’ 106'
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‘ ', ‘, ‘ - a. Th1s setting will be Spec1f1ed 1n the procedure you are.us1ng

‘gk R to determ1ne the part1cu1ar parameter

. b. A]waxszapproach_the desired sett1ng by turning the khob
1 ' , 'c]ockwiee: o ~ .
© 3. If the samp]e,ho]der cover is open, close it.
‘ a. It should be c]dsed unless a cell is being inserted or ‘removed.
4. Turn the power,switch/zero controi knob until the need]e reads
infinite (symbot ) abeorbance.

. ; . - "+ a.. Use the absorﬁance.(lbwer) part of the scale. The'other (upper)

e . .
* d L 3N

oo ‘haff.of the scale is marked im transmittance.

Y \ b. The words absorbance and’ co]or 1ntens1ty are re]ated, i.e.

. if a so]ut1on has a low cqlor 1ntens1ty, 1t will a]So have a Tow
absorbanpe.

5. Fill the cell with the blank.

a. Also somet1mes ca]]ed the zero standard

,6.l:Empty the cell 1nto the s1nk ) N
7. F11] the cell w1th\b1ank. '~ R ‘
8:’~fmdty.the cell into>the'Sjnh. T ‘ §‘
' a: The cell has now been rinsed twice With solution. - ‘
9. Fill thewceﬂ with blank. - < c
i ! , ‘Three. fourths” full.. Est1mate this volume.

\
10. Thorough]y wipe the outside of the cell with a tissue.
. \

a.” So as to remove finger’ pr1nts and any sp11;ed so]ut1on.

11. Open the sample’ ho]der'cover.

L4

1
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o -] 12, S1dkly and gently slide the cell down into the sample holder as .
L ‘ ' far as it will go.. 'q .Y S Co
T | , 1 a. Do not force the ceH down.. ‘/ ‘ . g .;;‘,
- . ) ~ - RN
' . ‘ b. The needle will move away fr%n the’ mﬁmte absorbance settm‘g
. . 13¢ S]ow]_y rotate the ceJ/} tmtﬂ t é white vert1 cal ]1ne on the cell is:
Y. s a ", in Hne w1th the ﬁdge on ‘Jgdge of the samp]e ho]der (see ﬁgures‘“'
— ‘ ; 2 and 3) o i : o
e 14. Close the sample ho]der over. -
oo ' 18, Turn the: hght eontroil.knob until the‘need]e reads‘ zero abgorbante. Ny
b 4. Use the absorba 'c/e/scale for‘a’ll'of: the regdings. L . “
_ : 16. Record an absorbance of ‘z"ero‘anc'! a concentration of zero for this
: . solution. ' /J | .
°/ o . Lol A’amp]e/data sheet is on page 23. . o ’
Y A Ra1se he sample” holder cover R ) :( . T .
E‘ ‘ | s, S]ow]y-remove the ‘cell. ' ;/f' - ‘ .
e . ) ’ ; a, No so]utmn shou1d be sp1]1ed on% inside of instrument.
) '. ‘19. Close the covert - . \\ ) _ | /
* a. - :fhe need]e should return to the 1nf1mte absorbance sett1ng . D
. _ = . I 1t does not reset 1t\w1th the power smtch/zero contro] ) Eu:/
PREES R knob S o o
) ‘ L 'b. Ifxi’t was neoes\s\ary to reset the mﬁmte absorbance read1no, . ,fi :
: | .L// : i repeat steps If through 15. R - — " \Q bl
- g e 20. Empty tie contents of the ceTi 1nto the s1nk t o
‘ 21, Fill the ce™ w1th tap water 3 ‘ , _
_ ;‘ 22, Empty it into the s.mk T ) | S Ce '-
. A R , N : C R i




"l'rséi

.C]ose the sample holder cover.’

N . | t :
l. .
‘ r Paée Hﬁl of 148‘ o
23. Fill the cell with tap water. . ,’~//‘# '
?4. Empty it ieto the sink: 2 ‘, )/ ‘
25. Fill the cell with distilled water. I ol
26. Empty it into the sink. . ",“ , B
27. Fill the cell with distilled water. | ) ‘
28. .Empty it into .the Sink : .
29. Fii] the cell with thernext so]ution Whose color intenSity (absorbance)
is to be measured. \ ’ L
a. In‘a set of stendarde,~the,abgorbanse of the lowest cencentretion
- standard is measured second,-and so on, to the highest concentratio
‘ standafd. I ! ; - ‘ \
) \ 30. Empty it into the Sink’ s
| 31.. Fill the cell'with the same so]ution agg$ :
"32: Empty it into the sink. ’_ : S . ) -
33. Fill, the cell three fourths full w1th the same so]ution )
34. Thorough]y wipe the outSide of the ce]] with®a tissue. ‘ ﬂ
. a. So as to remove finger prints and anyAgpilled so]ution . '
35. Open the sample ho]der cover. ' '
3Q. Slowly and gent]y 'slide the ce]] dOWn into the sanp]e ho]der as far
as it will go. LA / ) - “’ -
a.. 60 nqt force'the cell down. |
¢§' The needle will moVe~away from the infinite abse}bance’setting
[ ' 37. S]owky rotate the cell until the white vertical line onmthe cell is

*in line with ridge on the edge of the” samp]e ho]der (see figure 2 &- 3)

»& v
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3.

C o,
82.
83.

Record the absorbance and concentration of ‘this so]utjon

a.

d,

e.

be an estimated number.

While looking at the absorbance sca]e, note: that in some parts

of the scale, the th1rd:p1ace to the r1ght of the dec1ma1 will be
an est1nated‘nuuber, wh11e,1n other parts, the second place will
Absorbance va]ues of greater than 0.7 are cons1dered to be
inaccurate. For this reason, about thyee §amp1e dilutions are
usua]]y done so that at 1east one will g1ve an absorbance of less
than 0. 7 If one of ‘the stgndards'happensvto have an absorhance

¢
of greater than 0.7, it should not be used. - .

If a great number of measurements are to be made at a partfcu]ar *
\ ~

. 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 ir the instrument.

This is an insurance against "drifting" of the settino.

Using each of.the rest of the standards in.sequence, and samp]es;

repeat steps 17 through 39.

g

Repeat, steps 17 through 28 ‘ -

e

AT, SN

Store the cell unt11 1t is again needed

Furn the power sw1tch/zero control knob s]ow]y coudter-c]ockw1se

A

until a c11ck is heard

v

b,

<3

If the’ 1nstrument has a p1lot‘ﬂ1gﬁt, it will go out.
The Spec 20 is turned off

If a p]ast1c cover was supplied with the Spec 20, it shou]d now be

. repTlaced. - 110‘» S . .

Prs [}

J
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C. Photoéuﬁe Cﬁang{ng'
1; Turh the power switph/z;ro control knoq slowly countgr—c]bckwigé
until a click is heard. B - }
<- a. Thg inschment may already be tu;ned of f.
b. If the instrument has a pilot light, it will go out.
; . c:' The Spec 20 is t&rned off. s o
2. Remove the power cord f;om the wq]],out]et. |
" a. The power cord méy\a]ready be removed fram the wall outlet.
3. Tilt the Spec 20 away firom you. ' .
I a. The Spec 20 should Be standfgg on.ité back.

. b. ' The bottom of the instrument is facing you.

- c¢. This positibn is somewhat unsteady.’ Be careful not to knbck the .

instrument over. "

4. Steady thg-instruﬁent with one hand.”

5. Loosen the thumbscrew with the other hand (seé figure 4).-- . A\

: 4 N -
- \ ! - . -

| . . SR ~
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t o Submodu]le. Title: . il R ‘
Approx. Time: | Chemistry Skllﬁf T S
N ﬁ.' . a4 Topic: ' T L, e e .
- .1 Kour. | Standard Curves, * . ’l s ’
ObJectives, . B ) -t :

Upon completion of th1s modu]e the part1§hpant §hou1d be ab]e tor

/

1. Prepare a standard curve by plottzng absorbance vs. concentration of
standard so]ut1ons and use the standard curve to detenn1ne the concentration
of an unknowp sample given 1ts~absorbanc9/ e ©
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Module ]io:

Topicr".

Standard

s :
Curves ’

-

Instructor Notes:

‘.

Iﬁ§§ructor Outiine:-

Handout .
Standard Curves

N

c . .

»

Discuss the use of standard curves. .

b. Demonstrate the make up of the curve
and use of it to determine the concentratio
of a solution, -

c. Work handout . )
d. Have participants make up a series of - .
known standards and determine the ‘
concentration of an unknown using
techniques from the topics Colorimetric
“ Analysis.and Standard Curves.

‘a4 Sy s




- 2. Briet Description of Analysis:
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STANDARD CURVES : '
Preparation of Calibration Graphs ‘ . AR

1 Ana]ys1s Obgect1ves

Ca f
i
“ 1

. The 1earner will prepare a ca11brat1on graph and w111 usg it to determ1ne

the conCentrat1on ‘of a chemical const1tuent 1n a samp]e of sewage. eff]uent.'

The yord concentration means how much of the chem1ca1 const1tuent is

3

-

present in a certain amount of sample; 1.0 mi! 1gram/11tqro1s an‘gxample -

~
2 ——m...-‘ .
-

value of eoncentration. - L - . . R N

. H
H i

In the f%e]d of . water pollution analysis, calibration graphg‘ane %ommon]y

used in twd.érea5° ABsorbance and transmittance meaéunements In the

f1rst case, energy is absorbed by some chem1ca1 constituent in a

so]ut1on The amount of energy absorbed or transmitted cgn be re]ated

to the quant1ty of chemical const1tuent in a water sanp]e by means of a°
’ca11brat1on graph. Examples of absorbance measurements are colorimetric

detgrminatfons, such as nitrate or phpsphate using a spectrophoto ten,

and the determinat¥on of mercury or iron using atomic absorption.

‘:of transmittance measurements.are the determinatiops of sodium or

. potassium using flame photometry.
. AN

Two things must be done in order to prepare a calibration graph. A

’

series of standards must be preparea

L

-~

' B X

r

A staﬁdard is'a solution which

contains a known amount of* the same chem1ca1 const1tuent which is being

P

determined in the samp]e. Secondly, the absorbance or transmittance of

these standards must be measured.

In order to, actually determine how much of the‘chémical chstituent.is :

| 120

»
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o’ .G:

.o, . 3

* in the samp]e, the .absorbance: or fransnnttance of the samp]e must f1rst

— be determined. The amount of chemical const1tuent is then read from the

-

~ T

calibration graph-. ) .- r

For the sake of simp]ify%ng.the instruction, qb§orbance values only will

7

be used in the following procedure.

A. Graph Papér

&

1. General Comments - .

a. Remove the pageaéonfaining figure 1. ‘ ')'
b. Lay it on a desk orlény other place where it will be cenvenient )
§ar you to.write on it. \ '
1. For the rema1nder of th1s procedure you will actually usex
f1gure 1 and some examp]e abéorbance and concentration values
~ o prepare a calibration graph. Add]tTongl figures are also

included to demonstrate the iqstructions.

2. You will have-to furnish ybur own piece of grapb paper when

. R ' ’ - Qj
2. Labeling the graph paper : ' S0

you want to prepare other‘calibration graphs.

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

-

1. Use a pencil, since you may have to do/some erasing during
.

the prepar&tinn of the calibration graph . L
b. Labe1 figure 1 so that it Tooks like f1gure 3. . .

1. mg/1 stands for‘gn]11grans per 11ter It is -an express1on
1 ‘ "’
d . of concentration. If the amount of chem1ca1 const1tuent

tr 4

present in the sample is extremely small, the 1abel mg/1

Ja
P
S

'.1231' f -y ST
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c.

RE Note that the ent1re 1ength of the mg/1 axis was uSed. A1ways )

(micrbgrahs per 1iterﬁmmight be used. ‘A §tandsﬂf0r’

* r ~ -
4, - - . s

absorbance
¢« .. -, . N\

or abscissa. The A liné is ca11ed the Y axis, or ord1nate

g
Examine. the exam 1eaahsorbance and concentrat1on va]ues in the‘» .
co1umh below. oo S .

1. m / L ? . .JA L. S

. .o B oo
B 0.0 o 0. 000 ’ \\\\f
50 . Y« . o060 - .o ‘
10.0 f“'_ 0.120° - ° o ’-:@
20.0 - .o oz ‘. '
300 < 0.3 .-

40.0 e ,

"5'0>e} . 2o - o
A of Samplé = 0.180 " . : |

a

a o .

2. It is data for a series of standards\\6 _ '
. A 4 .
3. Each pair qf.values {e.g. 5.0 and 0.060) represents a point on

-

the graph. L s

4, Later, you w111 complete the calibration graph by draw1ng a

stra1ght line through the se;e;—po1nts

‘ <
.  Note that the mg/l va1ue is*@‘o andzthe.highest is. 50 0. _,_,).

Mark the mg/1 axis on f1gure 1 so that it 1ooks 11ke figure 4.

o

use as much of th1s line as 1s convenient. Do not
(.3

.example, use only on¥-half of the mg/1 axis to mark off the _
~Valyes. '

122 .'\' A

) K . R ’ R - ] K ‘,(t‘

The mg/] 11ne is a hor1zonta1 11ne It is ca]]ed the X .axisyg *

A R
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o 2. Al%0 note that each of 'the large squares is marked as a whole

E

number of mg/1.
, ;_,L, 3. Two of the sma]]eh‘squares equal 1 mg/?. ,
£, Note that the Towest.A value is 0.000 and the highest is 0.590.
MR O _ : 1.‘ It ds'generally not‘cpns%dered good practice to have A'&a]ues
greater than 0.6 or 0.7. ) ‘ o
“ . , g. 'Mark the A ax1s on figure 1 so that it 1ooks like f1gure 5.
~ 1. Note that the en}1re length of the A axis was used A]ways -
use as much of this Tine as cnnven1ent Do not, for example
. . . use on?y one-half of the A axis to mark off the values. ,
2. A]so note that each of the ldrge squares is marked as a whole
number of A units. s B Co
, .3 One-of‘the‘smaller~squares equals 0.01 A uhits. 0
, 4, If trans#ﬁttanCe measurements were being made, the Y axis or
ord1nate, would be marked T. T axes are always marked from ‘
- 0 bottom of axis) to 10Q (top of ax1s)

3. Drawing the calibration graph

~a. On f1gure 1 d?aw a vertical line:from fhe 50.0 mg/1 po1nt of the

A C 'mg/1 axis to the top’of the graph
A ‘ o 1. Figure 1 shou]d now Took Tike -figure 6. .
R - . b. On _figure 1 draw a hor1zonta1 Tine from the 0. 590 po1nt of the
- . A axis to the right s1de of the graph. @ A

1. Figure 1 shou]d now look like figure 7.
2. The intersection of these two T1nes is the point represented ]

hy a concentration of 50 0 mg/] and an absorbance of 0.590,

ERIC L lzg” -~ L
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4w

d. -

e.

- f.

~ C.

Using the same’ technique as #n 1 and 2 above, locate the next

five points on figure 1.

1.

b ’x
2

A

The point located at 0.0 and 0.000 is at the intersection

t

af the mg/1 and A axes.

2. Your graph shou]d now ]ook like f1gurev’: Some ana]yses may

Lay your ru1er on figure 1.

1.

Look ‘along the edge of the ru]er.

1.

/

require more than five po1nts

.. .
woay

So one end of 1t lies at the 0. 0 - 0.000 point, and at the

L

50.Q0 - 0.590 po1nt

L]

fhe other f1ve points (represented by the 1ntersect1ons of the

horizontal and wvertical lines do not all 1te along the edge of

-

the ruler. . -

Draw a line between the 0.0 - 0.000 and the 50.0 - 8.590 points.

1.

'breparihg the particular standardiwas probably made. '

Note that some of the points lie s]1ght]y above' the line,

some lie slightly below the line, and some lie on the line.
If one point is‘considerab]y off the line, some error in

T

This is the line of best fit for thé seven point;. Always draw

~ the-line of best fit when preparing calibration graphs.

\

The calibration graph-is now complete. -

Figure 1 should now look like ?igure 9. |

After you have prepared & few~ca11brat10n graphs you wil] find
that you won 't “have to draw the. hor1zonta1 and vert1ca] Tines .

to tpcate the points. - ‘You 11 be able to move your penci]

1247 . - -
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\

along the graph paper and put dots at the appropriate points:

You'll then draw the line of best fif thr;ugh them tpothe

0.0 - 0.000 point. :

.~ Determining the concentration of the chemical constituent inlthe
‘sanp1e: o ~ .

a. Locate 0.180 on the A axis. \

1: This was the absorbaﬁce of the sample

Draw a horizontél'line to the }ight side of the paper.

1. It should now Took 1ike figure 10.

Locate the intersection of this horizontal line and the sloping’

-
<

cafibratibn graph. o
EromAthfs intersection, araw’a vertical line down to the bottom.
* of .the paper. ‘ N ‘
1. It should now ldok\]ike figure 11.
the that the Qertica] ]iné crosses tﬁe mg/1 axis at 15.3
1. _Recall that on the mg/I axis, 2 of the small squares equal
1 mg/1. ’ Q

»

15.3 mg/1 is therefore the conééntration of the’ chemical
constituent being measured in the sample.
Sample dilution —
a. If it was necessary to dilute the sample, the value read from
the mg/1 axis must be multiplied by a dilution factor.
1: The di]utionvmay have been necessény so that the A value
for the sample would not'be greafer than the A value ﬁbtained
for the highest concentréti?n standard; 0.590 in this set of f?

-~

4
4

example data.
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[ ‘3
N ‘

2. The di]utidh factor is the ml. of samp]e taken for d1%ut1on,

divided into the ml. to which it was diluted; e. g., 1? 10.0

“

ml. of the original sample were diluted to 1000 1. (as ina
volumetric flask) the'di1ution factor wou1d be 00/10 or 100/

3. .In some determ1nat1ons, you may prepare more than one d11ut1on

of the sample. ook at the mg/] axis of f1gure 1 and assume

- that three d11utjons of the: sanple gave values of 2.2, 24.0,

!

and 48.0 mg/1, before correcting for the d11ut1on factor. It’

is common pract1ce to use the 24,0 va]ue, since it lHes .

nea}eét the middle of the calibration graph. L %

LT L L
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Module Title:

Module Ho:
. Basic Laboratory Skills

Submodule Title: -

Chemistry Skills

Approx. Time:
: ‘ Toptc:

1 hour Lab Supplies and Chemicais

L

Objectives:

s

supplies and chemicals.

\/

4

Upon completion of this module, the participant should be. able to:

-

1. Demonstrate the use of lab.supply and chemical cataIOg in procur1ng lab

Instructional Aids:

Catalogs Chemical and Supply

Instructional Appﬁoach:

e:‘ -
Lab
Lecture

References:

None

Class Assignments:

~Participate in laboratory practice session

L :




- M N e .
"; . ; : . Page 136 of 168
Module No:_ Topic: |

Lab Supplies*and Chemicals ‘ . .

Instructor Notes: - { Instructor Outiine:

*

)\
1. -a. Discuss lab and chemical supply cata10955

' . | _ Grade of glassware, chemicals and
- equipment, .

2

- —

- ‘ Discuss shelf life and huan%ities to be
ordered.

- b. Given a list of chemicals and apparatus _
1 ’ have participant make ‘up an order.
—

2y
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- Module No: - Module Title: .} ‘ ‘
' ‘Basic Laboratoéf‘Ski]]é ) -

Apﬁrox. Time:

2

30 Min. "

Submodule Tftle:
Chemistry Skills

Topic: . .

Standard ﬁeférénces

Objectives.:

Upon. completion of this module, the participant should be able to:

1. List the standard referenceé approved by the Environmental Protection

Agency. * . .
4
Fol
. L] / . -~
N

Instructional Aids: ,///ﬁ _
A11 Standérd Reférences . ) (
L o A\

7

Lecture ‘ (,i

Instructional Approach:

References:

~

Federal Regulations, Vol. 28, No. 199, pt2,

Class Assignments:

None
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Madule Ho: Topic: oE : ‘
Standard References . :
Instructor Notes: ' Instrdg’iér Outiine: . . . )
. s . . ‘. » t,
'/ L A  —— e
' * ] \/7 ’ .
(\‘ - List .the standard references us)ed Jin water and.
wastewater labs. . : '
e ot Compare the formats of the references.
Y E4 - >
) Discuss the use of.non-standard methods along
. with the value of-.standard methods.
i . ' ) ‘
. - ~ * '
. N .
ha 4 ‘ [
- - r , ~
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> Module No: - | Module Title: . T //;////
' ‘ " .| Basic Laboratory: Skills _ R ‘

— I v Submodu}e Title: -
Microbiology Skills

Approx. fa‘m: ¢

Topic: ' ;
Y 1/3 hour Laboratory Q]ean]iness )
Objectives: ] : - .
, \ .. | Upon comp]etion'of this modu]é", the participant should be able to:
- \ ' 1. " State the proper method of cleaning a ]aboratory

2. Ident1 fy the proper schedule and reason for Jlaboratory c]eamng. .

3

Instructional Aids:

Handout: Laboratory Cleanliness

-
)

Instructicnal«_ﬁﬁ)roach:

Lecture —

-

Discussion . : L -

-

~[References: : ~ _ N >
M ' . . ~ ! ) . o~ ot
-] 1. ‘Standard Methods for the Examination of Water and Wastewater, 14th Edition.
J '_;‘ . o .
. . ) f, iy
- ‘ ’ ‘ ’
T ‘IClass Assignments:

~—1} Read handout

-

|
i
:
.
J
i
]
)
l
«’
1
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< | Module Ho: Topic:
B . .. Laboratory Cleanliness
Ingtructor Notes: "*{ Instructor Outiine:q
Handout: Laboratory Cleanliness. i
1. IncTude discussion of: 4 1.7 Discuss methods of cleaning a 1aboratohy used for
wlao s m1crob1o1og1ca1 analysis. :
a. Disinfectan@s -
N b, Usé of vatuum cleaners
¢. Cleaning tools
1. Spongéﬁ
2. Towels
A . 3. Scrubbers a
d, C]eéﬁing and preserving '
stainless steel with | '
mineral .oil
"1- 2. Include discussion of: 2. Discuss c}ean1ng schedules and rational beh1nd
‘ . the schedules.
a. Daily wipedowns ) y

b. Week1y wipedowns
c. Major cleaning days

d. Garbage cleanup.

Q ' ' . 151 . \V . , KL
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,k

~ LABORATORY °CLEANLINESS

A.

'2. Spil]ed samples or cultures .

*3. Un-autoglaved bacteria] garbage - .-

Types of disinfectants
1. 70% Ethanol

Phenols i.e. 0-Syl - ‘
3. Qua'ter;niary ammon i um compounds T
4, Halogen compoundé
5. Activated sia]dghyde j.e. cidex
Use of disinfectants 4 h ]
1. - Weekly '
a. Wipe down ail she]yes"Iéhoving all g]hssﬁare and books
b. xwipe down all incubators, inside and outside - ,
c. Wipe out inside of autoclave.
2.~ Daily S

a.  Wipe down tops of all counters, large piéces of equipment

3. Immediately before testing disinfect work area-

. 4.“immediate1y disinfect spills N

Sources of Contamination

1. Dirt around 1lab . . . ) .

-

4. Chemical contamination from use of glassware for both Chemistry -
testing and Bacterial testing. , ‘ ;

s
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Module MNo: _ Module Tit1¢: K
et Basic Labg_rgtony/ Skills

+ | Submodule Title:

Microbiology Skills

Approx. Time;
' Topic: ’

S

2/3 hour Equipment Packaging

Objectives:

.
rd

Upon completion of this module, the participant should be able to:

' .4
1. Demonstrate the ability to determine how a piece of equipment mIypt be
packaged and labeled for sterilization. N '

2. ldentify reason for packaging equipment.

T

Instructional Aids:

Handout: Equipment Packaging
Laboratory practice

Instructional Approach: .

Lecture *
Discussion )
Demonstration and supervised laboratory practice

-

a

>

References: ' : , .
1. Standard Methods for the Examination:of Water and Wastewater, 14th Edition.

Clads Assignments:

Read handout . . ~

.

Complete laboratory assignment
L 153 . .

!
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Module Ho: Topic:
Equipment Packaging ) A
Instructor Notes: '{ Instructor Outiine:’ o o
N .
e . h - —
Handout: Equipment Packaging .
" 1. Include explanation of: 1. Discuss and demonstrate the choice and method
of equipment packaging including packangg for
a. Why brown (non-b]eedwng) steam and hot air sterilization.
Kraft paper is used. .
b. When aluminum foil is- _
used. ~ . S
c. What a bacterial barriey
represents. .
1. In Tiquid
2. In air ’ ,
’ 2. Discuss the purpose of the packaging.
' 3. Have participant practice- by packag1ng an article
. for ster111zat1on
> I
f
‘ _ N
l\ e &
) \ -
154 .
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a -

EQUIPMENT PACKAGING

f[. Preparation

1

A. A1l glassware End filter funnels must be thoroughly washéd in non-
™ toxic detergent .
| ? 1. i.e. Alconox !
. «éﬁ?k 2. Removes bacterial scum from glassware
&;: Rinse 6 - 12 times in hot tap water’
~ 1. Removes detergent residue
, 2. Residue' is harmful-to bacteria Y.
C. Final rinse 1 - 3-times in distilled water
1. Removes mineral residue from tap water . .

2. Prevents-water ﬁfsiting

D. AirDry ¢ . . L e
1. Any spot indicates dirt : |
2. Rewash before using - ?A
II. Packeging ] ‘ '
,Reasons for pack;gihg
1. Creates a bacteria bdrrier
2. Allows for storage of sterile equipment
B. Proﬁer labeling ¢
1. Define contents . ®

¢

2. Daté to aid in equipment rotation

155 .
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B

C. Proper packagé“

1. Brown Kraft paper » p
. 2. Aluminum foil -
.v"’ .
3. Glycinpe bags
) b ’ )
4. Misc. containers appropriate to sterilization method \

: FII. Steri]izétion of equipment.-'2 Acceptable Metﬁods

A. Autoclave ‘

4 1. A1l rubber, metal and glassware and some plastics
2. Normal cyélg*IS min. 15 1219 C.

3. E;haust rapi&]y ’

B. Hot air sterilizing oven

1. Dry'glassware and metal objects only

, 2 Normal cycle 1 hy. at 1700 C. - S o -
3. Allow to éoo] before use " . * -

4. Packa@e pipets in metal containers

N~
5. Package other equipment with aluminum foil=
i

S TY
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Module Ho: | Module Title: —

N —_ | Basic Laporatory Skills : , _
Submodule Title: - '

Approx. Time: Microbiology Skills
Topic: _

2/3 hour Media and Reagent Preparation
Objectives: B
: - Upon completion of this module, the participant should be able to:
)T | 1. Demonstrate the ability to prepare‘and dispense microbiologicals.
. 2. State precautions which must be taken to insure accuracy. .

\ -

Instructional Aids:

2]
v
L ]

_ Laboratory Practice .

* ° - .
. Instructional Approach:
. Lecture 7 N - ‘ .
Discussion

Demonstration and laboratory practice

References:  ~
1. Standard Methods for the Examination of Water and Wastewater, 14th Edition.

-t

Class Assignments: : L -
Complete 1aboratonj assignment . . : .

Q ')
’ g " o
" '
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T -

Module Ho: . Topic:

= Media and Reagent Preparation

-
)

Instruhtor Notes: Instructor Outiine:

L hd ap—

1. Emphasize: 1. Discuss and demonstrate the proper pracedure
- for preparation and dispensing microbiologicals.
a. Complete dissolution . : )
b. Proper heatjnj .. ’
c. Accurate dispensiné

d. Careful sterilization

e

2. Include: 2. Describe areas of common error and discuss

0 / precautionary measures.
a. Measurement - . :

b. Overheating : h b
c. Under heating

d. Sterilization

A N
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Module lio: Module Title: . v ) .
Basic Laboratory Skills”® .
1 Submodule Title: * - - : .
Apprdx. Time' Nﬁcrobjo]ogy Skills
o Topic: p ]
" *1/2 hour .| Autoclaves § Steilizing Ovens -
Objectives: oL ' . -

Upon completion of this module, the participant should be able to:

[ 4

3.

1. S%ate precaut1ons applicable to the use and care of all autoclaves and

2.

erilizing ovens. .
Demonstrate the proper loading, cyc11ng, and removal of sterile equipment
from an autoclave and sterilizing oven. \
Differentiate betweef items sterilized in an autoclave and those sterilized t

1n a ster111z1ng oven.

N

Instructional Aids:. S . - ’

Handout
Laboratory Practice

\ ¢

ak ‘

Instructional Approach:

Lecture
. Discussion

' . V4 "
L1 Standard Methods for the Exam1nat1on of Water and Wastewater, 14th Edition.

$ -

Referﬁnces

. .
. . - . ‘ L)
. . . .

T

Class Assignments: .

Read handout’
Complete laboratorv assianment

pn
»
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_iModule Ho: -

Topic:

Autoclaves and §teri]izing Ovens

Instructor Notes:

—

Instructor Outiine:

Sterilizing Ovens
1. Emphasize safety

L]

<
=t

°

-

Handout: Autoclaves and

)
Al

RN

1. Discuss the precautions which must. be taken
when operating: o .

-2. An autoclave : A .

b. Sterilizing oven,
2. Describe care and cleaning procedures for
autdclaves and steritizing ovens.

3, Describe and demonstrate the proper loading
and use of autoclaves and steri]i;i;g ovens.

4. ‘Describe the type of equipment which is
sterilized by each of the methods discussed.
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-7 [}

AUTOCLAVES AND STERILIZING OVENS { v

' .!

~A. Autoclave . l

1. Before using read and_follow manufacturers installation use and
maintenance instructions and safety precautions. '

-

e

2. Normal sterilization = 15 psi yielding 121° C. for 15 min,, -
» ,

3. Use to sterilize liquids and non-heat sensitive equipment

-

. a. Most plastics are ¥t autoclavable and sterilized by’ matufacturer.

e

* b, Sterilized media and reagents must be removed from auto:lave as
soon, as possible after autoclave is opened. A "
c. Glassware may be sterilized in autoclave but must be allowed to.
" © . dry before rsgpvihg from autoclave.

B. Hot air Sterilizing Oven - .
1. Before using read and follow manufacturers instalation, use,
and maintenance instructions and safety precautions.

2. Normal Steri]ization‘= 1 hour at 180° ¢, °

RN 3, Use to'steri]j;e glass and metal only
# . 2 a. Rubber and plastics will-melt.

éub. Liquids will evaporaté and grow media components will be destroyed
s L ! . ) . .
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1. State precautions applicable to the -care and use of mi croscopes.
2. ldentify and use a microscope to focus a speciman given the microscope, .
the speciman and appropriate reference materials. ‘

a .

-z
Module Mo: ' . . Module Title:
Basic Laboratory Skills )
Submodule Title: - o ' ‘
Approx. Time: ' Microbio]ogy Skills
' JTopic: )
B; hour ‘ Mieroscopes ° ‘ . .
Objectives:
Upon completion of this module, the participant-should be able to: ” }‘

Instructional Aids:

Handout: Microscopes
Transparancy on Microscopes
Laboratory practice

%w

InstructionalApproach: , o

Lecture .
Discussion : ’

‘

=<
References: A

1. Standard‘MéthodsTfor the Examination of Water and Wastewater, 14th Edition
2. Benson, H;rofh, Microbiological Applications, Wm. C. Brown Inc., Dubuque,
Towa, 1967. - - . 3

-

4

Class Assignments:

Read handout
Complete laboratory assignment

)
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, - -
Module Ho: Topic:
. : Microscopes .
Instructor Notes - "{ Instructor Outiine: ’ o : \\
. . ‘ o« l( . -
Handout: Microscopes J ~ Y, ;
Microscope Transparancy ' ) N / .
1. Include: 1. Discuss and demonstrate proper care of a . .
AN m1cros€ope. . .
‘ a. Handling -3, . B oo
“: * ) N ’ ? ' )
’ b. Storage . . (j?‘\“<‘
c. Cleaning . ~ -
R 2. Discuss and denonstrate the proper method of )
. ) focusing. and examining a spec1man
’ ’ % 1 * a. Using a compound microscope - A
o b. Using a dissectfng microscope )
) ' ) ’ . foferent1ate betweén a compound m1croscope and
; a dissecting mitroscope by exam1n1ng the N
(U8 components of each , R ,
. ) X 2 , ‘ - )
o /\
. R rp .
. ’ 7 )
€ . \ . .
. &
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: MICROSCOPES - o

Proger Care e

| Réga;dless of whether a microscope is a compound 5;\§$:secting
micréséope, thef&aréigsséntia]]y similar. A]i contain a controTled light
source and a -geared %gthanism for adjusting the distahce Between the object
and the lenses. When carrying a microscope, always use both hands. Grap
fheqarm with yohr right hand and use your left haﬁqlto grip the base. Carry
the scgpe’directly in frontsof you. If it is allowed to.swing af yo;r ide’,
the microscope can easi]& be damaged by grcollision with a door frame or

piece of furniture.’ . T

Cleaning the lenses must he done with éreat care as they can be

{ easily scratched and any such mar on the highly po]isﬁed surface will impare

its efficiency. Dust on the eye pieces or objéctives should only be removed
with lens tissue, a camel's hair brush. Dust inside the eyepiece can_pe
gently blown out.' Use lens cleaner (an 0il1 solvent) sparingly on a lens -
Figéue to remove 0il from eye]qshes on the eyepieces. or immersion oil from | \
the 0il immersion lens. Quickly remove any exce;s 1ens‘cf§aner with a dry
lens tissue. °

When cleaning the eyepiece be sure and cover the open end with a

7pi§§ueﬂto~keep/oﬁfﬂ3;y dust.

After use, care must be taken to (1) rémove the sbeciman from the
stage, (2) Remove ' d11 gif or other debris from stage and lens, (31;Re26}n

lenses to low power Position,. (4) Secure arfy electrical cords around scope,

‘(q) Re-center sfagev(lf mecﬂanica]), (6) Replace dust éover’and store in

L \
designated- cupboard.

Y
~ A

‘~"~ ’"164-" .. . .“,
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adjustment knob.

Focusing ‘. K - ’ L
In focusing the dissecting microscope, simp]y place the speciman

on the stage—andradjust—the distance with the focusing knob until the

AN

~

'speciman is clearly seen.
)

Focusing a compound microscope is a bit more difficult since you

have a series of objectives to work with. To focus for low power (10 x)-

examination,‘(l) Raise the condenser to top position and. close down diaphram
to lower the light level to best see the speciman, (2) Swing the-16 mm.
(10 x) lens into position (3) Lower the lens .to just above the speciman

(B & L) or to step position (A.0.) and focus by raising objective with Fine
LN

- . . ‘ .
From the. focused Tow popWer you can go directly to the high dry

lens (43 x) with only minor adjpstment using the fine knob to,bring the

4

speciman into focus. . - * -

.

A To moye, however, to the oil immersion lens. (100 x) a drop of

1mmers1on oil must be p]aced between the lens and the spec1man The lens ..

©is then lowered to make contact with the 0il and then the fine adjustmert

“knob is .used to focus the.spec1man

L4

. The Tow power lens is pr1mar11y used to scan the s]1de and the
high-dry for focqs1:j/pr9tozoa, a]gae and_mfld The 011 immersion lens is-
used dihect]x for stained bacteria as the low power and high dry do not magnify

sufficient]y.even for scanning.
Structure o Do “_ -

In order to best compare the d1fferences in structures is to

\l"

examine the following two d1agrams:» ' ) ;
£ ’ NE
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" | Module HNo:

Module Titlé:

Basic Laboratory Skills

e

1 hour.

Approx.” Time:

.~

Submodule Title:
Microbiology Skills

Topic:

’Aseptic Téchniqﬁe

Objectives.:

Pl

.

.J
Upon completion of this module,. the participant should be able to:

Ve

e

.
4

1. Demonstrate asept1c technique in making transfers from bottles and other
contaigers using pipets, loops, and needtes and forceps.
2. Ident1$y’reasons for aseptic technique in making’ tran;feq;Q

- |lnstructional Aids:

Laboratory Practité : . © .
. . ‘-"‘ P .
Instructipnaﬁ Apgroach:
Lecture '
Discussion
Demonstrat1on and Supervised Laboratory Pract1ce ’j ,
"{References: U

]

Standard Methods for the Examination of Water and Wasfewétef ’
/ . - - - ~ ~

Cljss Assignments:

Complete 1aBoratory assignment

168 I
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Module Ho: Topic:

o
Aseptic Technique

Insfructdr Notés:

Instructor 6ut)1ne:

1.” Using:
a. Pipets
B. Loops
c. Needles
d. Forceps

X

4.‘ Inc]ﬁde:

a.
b..
c.

d.

Sample collection
Sample dilution
Media transfers -

éu]ture transfers

5. Inc'ludg:~

a.

Weighing dry chemicals i

and biologicals
Use of dirty glassware

Storing and measuring

solutes (i.e. distilled

water) : R
¥

Discuss and demo s%rate the proper.procedures
for making aseptic. transfers fvpm:

a. Dilution b]anks to tubes

Dilution blanks to filtering funnels

Tubes to .tubes

ther containers using forceps
A

Discuss necessity for aseptic technique. - .

Describe problems which arise when aseptic

.technique to actual laboratory procedures.

_procedures.

Relate aseptic technique to.acfual‘}fboratony

£~Y

Explain how routine practice of’aseptic technique
where applicable leads to more awareness of
contamination in other areas. '

R

S

T
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Module Ho: Modulé.Title: e ™
Basic Lﬂboﬁ%tonX.Skifls- . s _

C Submodule Title: - “ .
Approx. Tine: Microbiology Skills - T e S
“.Q Topic:. " : * -

1/2 hour. . 'Micrdbiblog%bal Sample Co]]ggtion :“ ! w
Objectives: - . . N
Upon‘;ompletiqn of thjs module, the participant sﬁou]ﬁ be ablg to: |
1. Properly'prepafe sample bottle and:také”a grab sample from:
a. A spigot or tap . o .
b. An open body of water oL 3 h

_ 2

P

2. 1Identify precautions which must be taken before, during and after, sagpling
to protect sample and reasons for these precautions.

Instructional Aids:

Handout: - Microbiological Sample Collection

i

. . , .v * / h
> Q ) , . 3
Instructional Approach: ) - ﬁ ' ’ * -
Lecture - o : . . :
Discussian ‘ Se X )
L ’
References: T : | l
Standard Methods for the Examination of Water and Wastewater
.. . z “— T
- ’ [ N
ﬁ - >
- i . ) . <
A 4
{Class Assignments: , :
: Y - ggg co .
Read handout - - L H
. .
i ¢ 1:70 \ ' L
£ e #




, 7 e ’
<+, ’ ‘ " -~
- . N ; * ‘ ‘ /‘\ 4
| : T . Page _160 of 168
Module Ho: . Topic: .-
. Microbiological Sample Collection
' 4 . .
Instructor Notes: Instructor Outiine: .. .
o = {
—— - : ~— >
Handout: Microbiological - e .o )
- | . Sample Collection J , 1. Describe thé proper method of preparing a samp¥e
A ~ ) bottle for ‘th’e collection of microbiological
. . |- -samples from: - . .
L : - :j . ‘
) a. Chlorinated squrces -
» . . :
1 - ¢+ e b. Unchlorinated sources *
S « ) v ~ y - ’ .’.-
, 2. Descyibe areas wher€ error is likely-to occur
, . and the*effect on the final result., - )
, . . > T .
S e ¢ 1-3. Describe the proper procedure. for obfaining-a
{ — ’ { gr,gp sample from.2 spigot or tap and an open
) i .- . body qf water. C e i - .
- " " |,4 Discussx8ample protection and pregervation.
. . Loy ° -
7, ' [ - Q; . ' ) N ’ N ©
NN NS ) ) . . ‘ .
e : ) ‘E’L ) -9 P e .
- :‘;\ < 3 « * ) ® v ld iy e
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I.

NHCROBIOLOGItAL SAMPLE COLLECTION '

preﬁaration of Sampling Equipment . o

A. Samp]e;bottles must be: |
1. At 1east‘100 ml capacity with a large neck opening. ' .
2.  Thoroughly cleaned with detergent, rinsed 6 times iﬁ'hot tap L

()
water, rinsed finally in q)st111ed deionized water, then air dr1ed

3. Free from spots, SCUm, chips, cracks, excessjve cratches and other

damage on which bacteria may Todge.

4. Closed with preferably an all glass ground cap closure (but screw

caps can be used providing liners are free from contamination and
provide a non-leaking seal.
5. Sterilized in an autoclave at 121° C. for 15 min. with Kraft paper

.

or $in foil hood covering caps and necks of bottles andvslip of

papetr between bottleneck and glass’stopper to prevent glass stopper

from sticking.

'B. Bottles intended for use in collektion of chlorinated samples must have

_a 10% sodium thiosulfate so]utig added -at the'rate ofﬁo.l:m1 for each
4 oz. bottle prior to ster{lization and sterilized in bottle.
C. Labé]s must be: . , J
1. Cleanand unused ' ‘ | ) S AN
>

2. Attached to bottle by a means not affected by water (i.e. string

or wire.)
D, Label markers must be: \ , , ~
“1. Permanent type not affected by water 2

2. Able to mark on label”

Ve - 172 ) N ’. .

4
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. ( :
E. Sampling devices must be in working condition pnd properly maintained.

i <

T F. Germicide must be .availablé to F]gan up spills but must not come in ’
contact with sample or any equipment touched by sample.
Ga Rubber gloves mps£ %it and not be punctured.
H. _fce chést for transporting sample musi‘be:
1. Suff%cient size to accommodate a]].sémp]es ..
.2. Undﬁhéged with tight cover so co]é"tgmperaturé Ean-be maintained

inside. - . . ,

*3. Filled with enough ice to quick]yjﬁhi]] sample -but little or no’

Ao 1

- . free water.
I: Refrigérator must be set at 2 - 10° C. and used if samples are not

» examined upon immediate return to lab. | .

II. Collection of Sample

L]

5: To take sample from spigot or taﬂ: -

1. Find spigot with direct main connection ” ’ RS

f- : A .2. Put on rubber gloves . :
3. Flush spigot at full flow for 2 - 3 min. to clear service Tine, B
, ? 4. 1f right%ggnded, hold samp]e'bott]e near bottom With right péqd and
) - . remove ¢losure and ﬁaper hood with left hand (reverse if left
| i ’handéd),. DO NOT LAY CLOSURE DOWN. Hold in such a way to’ protect
closure and bottle from.coptamihat{on. . ‘
ﬂ 5.. Allow slip, of paper between c]ésure and bottle ﬁng to fall to
~ floor. : . ‘ ' \ e
f ) 6. Thrust bottle into flowing water and a]]éw bott]é td fi11 about
,‘ . « 7 3/4ths full. DO NOT RIN$§,'especia11y if bottle containsrépdium
Q ' thiosulfate to-feutralize chlorine in sample. : A

ERIC S 173 N
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2
-

IT.

7. -Carefully repTace c]psure and hood and secure. . ‘

-

8. Label bottle aﬁd place on ice in ice chesf for transportation to

laboratory.- . B
[ - 23
. . . ' ’ ) \R -
B. To sample river, stream, Take, etc.
1. Put on rubber gloves. S ] N

E)
.

2. If right handed hold sample bottle near bottom with right hand
and remove c]osure and paper ‘hood with left hand (reverse if

left handed). ﬁ%oyOT LAY CLOSUhé.DQwN. Hold in.such a way to

protect closure and bottle from contamination. . -
3. Allow paper strip between and bottle to fall to ground.
4. "To fill sample bottle o ..

a. Turn bottle neck openin§ down and piunge below surface of
T " water quickly to prevent dechlorinating agent from running o

out.

v LY

AN

b. Turn upward to face bottle opening into current to avoid R

contemination of water f]owing\into'bott1e with samplers
hand. ’ i \ ' ) .
c.. Allow to fill to about 3/4 full. DO NOT OiﬁRFILL especie)]y
if bottle contains a dechlorinating agent.
d. Lift quickly out ef weter and rep]aee clésure and hood.

5o Label bottle and‘place on icé chest for transportation to - -

LY

laboratery.

Condnn rrors and-Affect on Results

+

K. No dech]orinating(agent in Boit1e Ch]d}ine activity continues unti]

sample tested so,bacteria continue to d1e and co11form determ1nat1on

A}

g1ves’tount which is Tlower than actual. . -
A 174 T

¢
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B. Samp]e not chilled when taken. Bacteria continue to multiply, so

s . v

{ . »”
» . cqliform determination gives count which is higher than actual. y

’

C. Bott]e or closure éontamfnated.: Extra bacteria introduced, So

co11form determination may give céunt which is h1gher than actual.

R.. Samp]e not exam1ned within 6 hrs. of collection. Bacter1a will beg1n

. \
. . to die, so co11form determ1nat1on will g1ve counts wh1ch are Tower’
* (\
than actual. - ,
- F
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Module No: Module Title: ' .\
Basic Laboratory Skills :

Submodule Title:

. { Approx. Timé; Microbiology Skills _ . . -
N - Topic:
1 .1/2 hour Microbiological Dilution Techniques

Obgeﬁt+~es . o b

Upon comp]et1on of this modu]e, the part1c1pant shou]d be able to:

1, Demonstrate fﬁe ab]]1ty to asept1ca11y prepare a ser1a1 dilution of a
sample, given all necessary equipment.and reference material.

point of the d11ut1on series.

— 7

2. Identify precautions which must be taken to prevent/contamination at each

s

Instructional Aids: ’ f» N E e

Handout: Microbio]pgica]_Diiution Techniqqes

Laboratorj Practice o \\ ] .

@
B

Instruyctional Approach:

Lecture . : { o Do E

D1sgu5510n -

Demonstration and laboratory" practlce
v : y )

L

References: | v _ ,
) L . A ' :
Standard Methods for the Examination of Water and Wastewater

12
R Y
«

¢

Class Ass1gnnnnts

. AN '
Complete 1aboratony assignment : ’ -
Read'handout v a ‘ 2 S
. . N . .o _
- \ E 176 “ [ -

2 3
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Moduie &9:«?6 Topic:
o Microbioogical Dilution Techn%qugs

Instructor Notes: . 4. Instructor Qutiine:

~

y : S ~ . “l’\ . .
. Handout: Microbiological Dilution Techniques,
: [ . \ W - "& . ] . Q
. X N q N » ’ - . .«
1. Emphasize: - . 1. Discuss and demonstrate the'propgr technique,
) for aseptically preparing a serial dilution for
a.. Aseptic technique microbiological analysis. .
' < *
b. Precision and accuracy
] ) ~ . . <
2. .Discuss the equipment needed for preparing
serial dilutions.’ h .

-
-

3. Discuss areas where error is most Tikely and
. the effect of errors on results.

A\l

13
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MICROBIOLOGICAL SAMPLE DILUTION (Serial Type Di'll)tjéQ‘) i
. ) ¥
+ \a ‘ - o
[ J - Se— ¢
= —
99 mls. 99 mls.
Sterile Sterile
- Distilled Disti'l'led"‘
Buffered .Buffered
Water B i Water
) - : Tuti
1:100 dilution . ! 1900 dilu Lon
» 3 .
{ - ' ’ '"t‘ . »
H ? o - ..t N - ' . e )
+10.1 ml. . 1 ml. 0.1 ml. _F1lml
N 2 . | -Jr . 'V
o 0.0t ml. .  6.001ml. o 0001 m1,
- (101) 7 (10°2) . .. . (10-3) (10-4)

~

" A Use Aseptic'Tec%nique:;":chroughout P

3 £ .
| B. "Place 0.1 ml sample into c,u'lture'éu for 0.1 ml diTution

. For 0.01 M sample volume -
- . \‘ ; "
1. 'P'}éc'e 1-ml sample into a.99 m] d1”lut1'on lank v

*

R
r 2.
.

.-

Shak"e igorously 25 t1mes in an arc of 12"

3. T m'l of tms R 100 dﬂutwn represents .01. m1 6f origing'l"‘sanp'le‘

Moy 1 o. For O 001 mi samp'le .ve'lume dle'hver 0 1 m'l om 1:100 dilution into the

. N, R ' .
/ “ culture tube S e
7 1 ( * n . L Y -
L . R T <
’ d ‘ Mo .
i ” 1/8\ o * ’ '
, 7/ V. ) - - N
¥ * « ° A \ .
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11,

‘A, Al volume measurement must be accurate

: /
- /

|
|

For O:OQOi ml sample volume

1. Place 1 ml of the 1:100 §§1ution“intb a fresh §9.m1 dilution blank.
2. e?hake vigorously 25 times in an arc of i2" "

3. 1ml of'thié 1:10,000 di]ution~represents 0.0001 ml ofigina] sample
“volume. ) S /. =R

For 000001 ml sample volune deliver 0.1 ml from the 1:10,000 dilution
into the culture tube. y |

Precautions
J

B.” Any measurement error will be  compounded if later steps

C. Transfer sémp]$ volumes aseptically because- any contaminatioﬁ:will be

carried through entire process. ' ' :

4 . s
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-Module No:

Module Title:

: Basic Lab Skitls

Submodule Title:

’

1'hour

*

‘A%prox. Time:

-

General Skil]s'f

' 7 .
EVALUATION - Part A

4
\

‘ a. Alway$ add the waterdo the acid .
‘b:- Mi x a]ternately in a th1rd beaker .
c. Always add the acid to the water . A ,
! d. Heat on a hot late _ t: ‘
: 3.. Broken glassware - 4§p " N § SN
| a.- Can be used if you are careful . S
_-_b.. Should be inglediatdly d1sposed of in the proper waste cap
# \ c. Wrapped with elecfrical tape befqre us1ng .
B ‘ ____;d:/ Handled with tongs. or asbestos gloves L 1 '

Objectives:

7 -

o .

Upon comp]eﬁ1on of thi's modu]e the part1c1pant should be ab]e to cogpectlﬁ/::swer
75%-of  the fo]]ow1ng eva1uat1on quest1ons T ‘

Eva]uat1on Ques£1ons,/ o »

Answer the following quest1ons by ‘choosing- the best answer or f1111ng in the blanks.

1. Gogg]es are worn to T

d.

b.

C.

x

4, Laboratony notebook entrige shou]d;be:‘* g

d.

d.

b.

i

C.

-d.

" Protect the hands

Protect the eyes .

¢
Protect the Tungs

Protect the feet

When diluting an acid-with water -

.’

&
Recorded baTl po1nt pen

)

Recorded on the day the work was- done e -

In crono]og1ca1 order
o - .
A1l of the above .+ 180
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5. Why must all containers be properly labeled?

& .
‘ a. To identj fy contents
- __b." .To prevent accidents b_y misuse )
SRETT ¢ Both a and b . )
d. Contamers are’ not 1abe]ed
L . d <
T 6. A gene;\1 format for 1abehng reagent bott]es includes:
. ' N : \{ = -
. - d. [} .

) )
N - - [y :
» ! o !
. \ . ? . . N
a .
. C . . > - & 3 "
- . 4

L ® .
d ' - 9
. M .
R .. i
»

7. A general format for"labeh'ng sample botrles includes:

‘\, . _____a. Sample site, time and date ’ S
" . ) _b'. Samp]e site and samp]ers name only N\
? ' "} ¢ Samp]e type, preser‘vatwn fiethod, samp]er
o . d. Bothaandc . - ' . ,
. .0. 8., What does CAP represent in samphn§"
- 0 a. C]eanhness, accurac_y, ﬂreservatmn | | X
‘ > b. Caution - Anifal preserve '
_‘___c Clean apprdpriate packagihg - E
_____d. " Careful and precise ‘
-} 9. Grab samples are . ) O,

L . a. 'The same as composite samples -
- [

b. Taken at"é_speqiﬁﬁic':-time with no reg®rd to flow rate
— ry : :

) ' .' . " ¢c. Representative 3f;the sewage over a period of time - '
’ d. Of no value in wat’c\er or wasteweteg evaluation s
o ' s . .

ERIC ... 181 - S
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10. What 3 things does sample preservation retard? ” : '
. | ‘
b._¢ : 4
.. ~ - o
1. Identify:yo}\_ DR J . )
a. An 'ériynmeyer: flask ' TN < )
b K2 lifer volumetric flask L
c. A 500 m heaker . . ;
" d. Awatch glass ] o . (
B e " A gooch crucible  ° . T, S
12. * Match A AN c- . o
@ Water’ .) L e a 1. cdCl,
___b. Sulfuric acid - 2. Na
|, ___c. Calciun chloride’ R y '
)\)( ;d.\\éodium | . 4. Hy0
tor e Carbon 5. HasOg KRR

1. As temperatUre mcreases what happens to the vo]ume of a hqu1d with

respect to weight?” . . , B _ .
>, _)L Lt decreases o v . . . I, ,
. b. _y.otfnng_‘, o o X '
»__c. It increaes - R R ) ror T
. d. .I‘t‘turns:to a solid S f - 9

'14." . Hydw:os cop1c chemicals X . /

Z ____ﬁ Pick up water from the atmosphere . . : o :
____b. Are always blue in co]or ) | E -
____c.A\ Should be stored in.a de’s1cat01f * o
_‘__d. Both a_and ¢ are ’correct' 182 : 1 , E . " '
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What is the concentration in the following solutions:

15.
a. .1 gram CaCl dissolved in 1 liter of water gives a concentratTon
of — mg/1 CaCl. ' .
. b. 10‘gre%s of peptone dissolved in 100 grams of water gives a
concentration of ) pq‘Fent pepFone. # o
' 16: How much eétua] sahgle does 0.1 ml- of the 1:100 dilution represent?
’ ‘__;Lpﬂ‘xl ml . ' o : )
b .01 , B
___Cc& .001 ml _ : - N ' o, I
4 0000w, ) ° '
17. What is an-incubator used fer? T @///, / -
g ‘51 Drying chemicals- . * - - : \///”4 . -
. b;' Storing reagents. . ‘e o | L i
- c;tjGrowihg bacteria = | R T B
d. Preserving samples / .
e. Kil | acterj& « ,‘\‘ Doe
'i8.< When insta]]jhg’en incubatpr, care mqst be Eaken £b: -
__;_:a.' fnsta]] in a vibration frée area ’ <Q~

b. 1Install in direct sun11?ht

"".'\
%
c. Keep a pan of ~ dny~nlte in_ the bottom of the 1nsubat3r .
N - , \ . v
” . do K1Y o&f the above : ‘ L
S
19 We1gh gnven obJect on tr1p1e beam balance (w1th range. oi 1 - 100.g9}. -
20 We1gﬁ g1Ven obJect on ‘an ana]yt1ca1 balance. -
- " t
Voo . ‘
e ‘ _
-, s 4
: - @ . ° ¢ *
. \ ‘; 3
- LR ’(: 7 - Y * )
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‘|Module Ho:* o Topic:
) “ EVALUATION - Part A = - 7
Instructor Notes& Instructor Outiine: g
3 - - i o
Upon: completion of the Géneral Skills rh;)dl;'le the .
instructor shall give the Participant evaluation
/ ' — Part A to complete. : .
Answers: . ~ ’ . ) . . K
1. .a R a .
] 2. ¢ : - .
3. b =
4. d f
5. b¢ ] ) . - .
’ A N
6. a. Chemical name
s . . - +
i b. Symbol ™ : ) ] .
6 ‘c. Concentration b
" d. Date prepared w o . . -
\ % —_—
el Prepared by- v : -
7. 4 ‘ .// - ‘ .
8- a * ' - ‘A 2 v .\ i "
- . . / > ¢ . ; L")
9. b M R . 5 5
4 . ol z ! -~
¢ 10. a: Biological action - \
b. Chemical change - v
L 4 ¢ . . . B} /
. ¢ Volatili ty’ - ’ ’ :
M. a. Erlynmeyer flask 11. Instructor shall provide a variety 6f glassware
- o ! from which the student must choose the correct
X b. Vqlumetric flask - ( items. ’ i ‘
' c. Beaker - 8 7 .
> ,d. Watch gfass : _ - \
. . e. Gooch grucible ° ‘
S 184~ L0

.
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Module Ho:

Y

'p

Topic:

i

EVALUATION - Part A

Instructor Notes:.

~—

Instructor Qutiine:

Result shall be + 0.002 gras

\
A
-
.
A
¢
‘)
N
E)
-
A N

.-\R - )
12. a. 4 - - .
: F S
b. 5_ .
‘ >7' ‘ 1Y
c. 1 -
d. 2 -
,k e, 3 - ’
, N .
13. ¢ . ¢
14, d i
15. a. 100 ' o
b. 10 )
. -t
16. ¢ ’
7. ¢ ) !
18. a N
19. Result shall be + 0.1 gram.| 19 & 20. Instructor shall provide weights
20. h 4 —I



Module' No: Module Title:

Basic Lab Skills-

Submodule Title:

=

. Approx. Time: - Chemistry Skills

]

o

1 Hour) © | EVALUATION - Part B - - -

[4

.

<4

Objectives:

Upon’ completion of this module the participant should be able to correct]y'answer
75% of the following evaltuation. questions. g _

Evaluation Questions

Choose the best answer -

1. Acturacy is a measure of how close your answer is to the true answer.

. a. Trué\\i\’// : v

b. False S

2. Moif’forms of volumetric analysis include some form of color measurement.
. ) a -

L3

< a. True>'

.

b. False ™~ \‘

3. ‘Pré;ision and accuracy mean the sarmg ﬁhing.

a. True

4

b. False + .. . v

4. Al1forms:of volumetric ana1ysj§~inc1ude‘a titration. * .

. A

»

+ _a. True .

1

"%.e False v

. » }.,. . . . N .
S. . Rate in order of increasing -accuracy.
PN . .. q

a., 250 pl erlynmeyer

oot L : .
s b. 250, ml volumetriciflask

———t—

¢ - 250 ml graduated cylinder

-

1 ¥
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. N ; g
\ \ _—y
. Y N - > o
- ® & ’
. b
) 6. Rate in order of increasing accuracy. . ’ / .
a. 10'ml mohr pipet , h . ) '
b. 10 ml volumetric pipet’ (
N c. 10 ml beaker _ -
4 . d. 10 ml graduated- cy'lindeﬁ
‘ A
7. Volumetric flasks are'calibrated-to contain 0
: "True. . oo . ' , .
v X - . /) '
( . b. False 5 ' i
- i \ —— - -
8. A 100 ml volumetric pipet and a 100 m] vo]umetmc flask have he same
‘ accuracy and may be used interchangeable. .
-« f ‘ﬁ ' . o °
- a. True . i
1 A
b. False ) c L. ‘
- ‘ [} ' 4
. ] 9. A graduated cylinder may be. cahbrated to dehver or to contam /" ’
. . ) a. True | ( - . a
L TT Y A ‘ ,
. . b. False g ‘ . RS ‘
’ ' 10. ‘Given the normality and volume of a so]utwn -and the volume of a second '
L neutrahzmg solution may be calculated.
/ . ’ a. TIrue ' \‘, ) ) /
b. Fa]se ) . » ' g— B
‘ "11. Given the eguivalent weight of a dissolved chemi,oar'and the volume' that
" it is dissolved in, the normality of the solution can be calculated., }
. . .l Y ' v T,
- . : a. True ) w -
. . ) L * > — o’
: L b. False oo . , /\
L - P— - , '
12. }\dsorbance is inversely proportwna] transm1ttance - 4
. , o ‘ . ‘ l
- ’ S a. True ' .
. : ’ b. False - 187 B o A
s ‘ Y
¥ e . t ¥ / ' . ':‘:‘
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13. The concentration of a co'lqred sojJution is directly proportional to:
f [ a. Its transmittance | -'&._'
_b. Its 'absorbance ' E
c. Both a,and b
. d. Neither" a nor b ,
';’» 14. Adsorbance of transmittance of a samp.'le is not affected by:
a. Turbidity
b. Diameter of sample tube
—“,W - c. ‘Amount- of-sgmp'le in tube - T LT
. d. Typ; of sample tube
15. )ndard curve is used to convert gdsorbance o: transm1ttance readings
'to concentrat1 on. b
i ____a, True .f‘ )
ol b, -False
16, A standard curve may be made _on.any type of graph paper..
N a. True : )' | °
. ____b. False - g ' . ) ‘
. 17. To obtain a \stra1ght Tine p'lot in co'lorametmc ana'lys1s from a ser1es ) ,
" of transmjttance/concentration. values graph paper must be |
. used. ‘ : g
' ,Log-'ldg ’ . ). \r
p___t;. ‘semi-Tog |
| * Linear
13 Ind1 cate which.of the following are EPA approved .standard references. ;
. _a. Standard Methods, 14th Edition
©* b, Methods for chemical analysis of wastewater, EPA..
: p ____c Simplifi ed Methods for Wastewater Ana'lys1s » WPCF
4 - )

188

J
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d. Simplified Methods for Water Analysis; AWA.. . - }%

e. ASTM Methods, Part 31

[y

19. - Changes in Standard Methods are official on]y when pubhshed in, the

federal register. 4 , R
a. True ’ | ? < ) ! "’
' /
b. False ‘

L]

220, Order the following list of equ1pment using the mode] order form and
the, laboratory supp]y catalog provided by the 1nstructor ; ~

a. 400 sterﬂe, disposable, g'lass, single wrapped 10'm1 p1pets )

.- * — - };. et ._....._.,;

b. 3-1000. m c]ass A, g]ass stoppered vo]umetmc ﬂasks

c. 24 mﬂk dﬂutwn b]anks wi th SCrew_caps and 99 ml markmgs

- - "t W
d. 12-250 ml gmfﬁn beakers - hea@“'ddtyf o - .
2. 5 large.tip mohr p1pets T :- ' I S
{ . . R
1 Supplier: \ F N

PN i ) \\ _ .
) . \ \“ . ‘ . < = - . b
1 Gatalog .- ) : Unit Total

Quantity __Number Description - . Price Price

7
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Module la{o: Topic: ,
EVALUATION - Part B * ° - v
1} ' * - -L\ *
Instructor Notes: -Instructor Qutiine: . : :
) s> \ . - v . ' -—
. . LN [ ) . ‘ s
20.  The form shall be 20. The instructor shall provide the laboratgry supply
- completed correctly with *.  catalog pf his choice providing all glagsware
respect to: lisited is available from that supplier{ The
L . instructor shall-also develop answer key “from
-a. ~Quantity ° that catalog. . o .
b. Catalog numser’ SRR
' c. Description - ST
“d. Price NN c 7
e. Supplier Tame and */ | . e . , o
address - i < ' ,
L} A 3 - ’
P i \ -
. ' . ,
~ oy
b ‘.‘ A - / ~
4 » ) . /.
_l - M
! e
) . 'J - . \ » . * ‘
I | oo :
14 ’W > ¢ f . T ' 4 >
e v . / 2 LT
& 7 - / i o
K ~ : B )
' - R . T ) . >
. - vs‘, Y ‘J . e )
A ! ) \/ - '
-_/ d - "' » £ - ,-
. ] 1 « . /‘
. -t - } (A ) - 3
& ' A \ " ~ \/ " , 27 '
- - . , )‘191 \ . . »4' , : { .
b ; Q& . . . //'\) '\. e
‘ . . < . E N .
3 v : ' ~ - ; j
_ - " (’ { R ‘n
,’ ¥ 1 » } f‘ :\ a .
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'Modu'le Nos Module Title: T

: Basic Lab Skills

-Submpdu]e Ti t\'le:

Approx. Time: Microbjology Skills

» hour - | EVALUATION - Part C

e

Objectives: .

Upon completion of this module, the particfpant should be able io correctly "answer
75% of the following evaluation questions:

;o

Eéaluajion Questions” T { ".
_Answer the following quéstions by choosing the best answér. ot .
1. What is the major purpose of a disinfectant? t

a. To pick up dust with

- A4

b. To lower the number of viable organisms on a surface. .
0 5 . . N ) ) n
c. To wash glassware in

-
k4

- d. To ) . . )

¥ 4 [ d (4
2. Kraft paper is uséd for packaging equipment for hot oven sterilization.

>

a. True . . ‘ .

b. False/

*

3. Only distilled water is used for preparatiqc of microbjologicg]ﬁggowth media.
a.. .True '

b. 'Falﬁe o -t ) .

4. The balance used to weigh microbiological media and reagents must:-

\

» a.. Have a 0.5 g?am accﬁﬁacy at a 150'§rqmvloadﬁ

b. Have a 1 gram accuracy at a 200 gram load
i ) i SN
c. Be an analytical balance
L - V.
5. An autoclave has the capability of -exploding while operating.

y

a. True
&

—_——

b. False

L | ' .15323 !

— Y

[N VU
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6. An autoc]ave'may be loaded to a maximum of:

Liquids are always sterilized in a

_a.
‘b
. c.
\-'"f\
d.
7.

a.

b.

100% capacity

.. 40% capacity

80% capacity
30% capéﬁity

Sterilizing oven

Steam sterilizer (dutoclave)

.

‘8. Normal sterilization cycle in a sterilizing oven is

d.

’ b.

C.

-

d.

15 min. at 170° C,
1 hour at 1219 C.

N . »0 . )
15 min. at 1217 C.

1 hour at 170° C.

2

9. To remove dust from a microscope lens do not use:

1.

d.

Unsterile pipets.m

b.

b.

a. True V)

A Tens tissue

A camel's hair brush
"A clean handkerchief

A quick blow of ciean air

True:
False '

- P

Fg]se ..

v 193

-

Microscopes may be carried one in each hand.

ay be used in making aseptic

transfers.

N e




12.

1.

14,

®

16.

Why is a sample tap flamed with a propare torch?’ ' . X\'

a. To incinerate the bacteria

\

b To burn off chemiéa] Eontéﬁinants

c. Sanmple taps are hot flamed

d. To melt p]ast1c sea]s )

-

‘What is the dechlorinating: agent used in sanp]es collected for

' microbiological testing? |

Jn

a. Eye piece

f. . Light sourte

L 4

a. Sodium-hydroxide
b, Potassium phosphate , .
____c. Sodium thiosulfate . ¢

What is the type‘of dilution used in microbiological sample dilution.

.

a. Parallel
.b. Serial

Ident1fy-the following parts of a m1croscope on the microscope provided

by the instructor.
»

s

b. 0il immersion lens : -

c. Course adjustment

d. Stage *o "~
Y , ‘e )
e. Condenser , . . !

P

Make an aseptic transfer using the equipment provided by the instructor.
- -’

s

» Y
f

. . - \

L —— P ey
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ModuTe No: - Y R . , /
- EVALUATION - Part B ' . _ S
In.strt;cto‘r Notes: ‘ Instructor QutTine:
: \ Upon completion of “the Microbiclogical $kills’
) module the instructor shal] giyg the participant
- s Evaluation Part'C to complete. " -
9 -Answers :’ . . . . i
1. b v . -
2.— b q ’ N\ *
3. a T 4 3
4, a .
"5, a )
6. ¢
7.. b ‘
8., d )
\ i h
9. ¢ : .
10. b . . . )
. Ji '
11. b ) o .
12. a & . .z
] o 7 R \
13. fc l Coe )
14, b ° St -
. CN s T
115, a. eye'piece 15. :The instructor shaﬂ'p‘ro’\'li(jé a microscope
' from which the students shal], identify the
b. 0il immersion lens - parts given. B o ct ,
c.’ course adjustment - . ’ e . '
' & “. o L 2]
d. stage ;o )
e. condenser ’ ) e T T )
f. light source }‘ LT et e T I
16. < Performance acceptable to - 16. The instructor shall provide’all the necessary‘i",!
) mstaructor l _equipment for proper aseptic thansfer of 4 . 1/]
".\ ) Samp:l.E/ . . R ® , !
\‘ 195 .~ ‘ [ L . ;f
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