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. Module No:: g Module Title; * - . AR e '
¢ . . A Afar Test MO -
, > b ' ’i ~ ‘ l. - ' v . ‘e .
e . \, - Submodule Title: ‘ N
. A Y N N . . <
. ‘ Approx.'Timer _ '.o - ! o CL . T |
3 _hours ‘ . Topic . D o ) N “. . ‘ Ve
- * . A. . . t] ‘/
] - A} Suthmary e ~ S .
] . . T ) L v N
Instructional Dbjective' ’
- Upon completion of this module the’ participant should be able to: ~___
1. List the purposes and'principles for various jar tests. , ¢
R4 .
) ‘- 2 Perfqrm ard interpret the results of the coagulation ’
,{ JaI’- teSt . 4 .
o —— . /
3. Perform and interpret the resulFs of the Jar test for N,
water softening. . CYA b
» # ' b ~ } - } < ] (
A . - N ° \- .
- ‘ k /. \‘_
¥ ~ - .
= - i \ -J
R . _ e . . Ve
, ‘ Instructional- Aids: . ' \
.§ - , - - :
Transparencies JAl ', JA3 ", ) - v
/s o ] . <0 \ . ' S
. . Surface water analysis videotape. ’ ' -
: T : L
T ‘ - - - - = =
, instructional Approach: . ’
! ﬁecture; discussion, videota;e viewipg, iaboratory practiée.
’ - R . ! -
. ‘-i . . i
-References: . ‘ :
; ,AWWA, "Simplified Procedures for Water Examination." 1964, pPp. 42-&8;
S 4 Pl
-y - J v L L] '
-y~ . / . , ‘. ‘: ' ' .
j‘_.CIa:s;s Assignments{<\' Rff
- N ' / ' - ' -
X -~ <
N - 3 . .
: N ':,,. \_y ‘ . N
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\@pdu1e-Nof Module Title v
OL . ' - '
ot Jar Test

C
§

v T SnbmodulevTitle'
it ;
"Approx. Time:

.
- . -
' . 4

-

“0.5~hours L Topig: .-
’ . Pur ose
:k P .

L4
¢

. Instructional Dbjective.' ‘ ) - "
- ,
Upon completion of this module the participant~should be able Jo.

\

1. Describe in.general how Jar tests can be used in calculate
the amount of chemicals needed for water treatment. \

< L]

3'2 List five factors which ean affect the coagulation process.

. 3. List three types of chemicals which can be evaluated by
» jar bests.

7 -

Instructiondl -Aids:

Transparency JAl - factors affecting.cdagulation
e ' ! : -

é

>

Instructional Approach:.
Lecture/discussion

.« References: /

Simplified Proceduvres, p.42.

L]

. Class Assignments:
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_:Module No:

~Topic:“

Ja

Purpo;é of Jar Test

————

Instructor Notes:

™

by

-~

~

.

‘Instructor Outline: {

i

L

) \

T¥ansparency Ja-1l
Factor affecting coagula-
tion ' )

.

y

.

up to determine chemical and physical
ors affecting precipitdtion treat-

fact
ment

s

a.
\ b.
c.
d.
e.
£,
g.

.

a.
b.
C.

.

4

alkalinity
pH -
amount ‘of coagulant
stirring rate

s

" stirring "time

nature of coagulanE
temperature

3. “ Chemicals evaluatéd

coagulant
coagulant aids.
softening chemicals'

2, - Factors affécting. coagulation

7

1. Jar test used as a small scale plant set

.
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( Module No: , Module Tdtle: - . ‘ Lo
. _ 1 & Jar Test <
. ;s ' i . . 1 -
v | Submodule Title: A e
1 Approx..Time:, ' , ) . :
B "9-5 hours ; . .:_‘~ ‘ -~ . - “—
- Topic: ., ) . , >
/- Principles'qf Jar Tests
) > \I P < ; S : - - >
Instructional ObJective:
‘ . . : -
. Upon completion of. this module the participant will be able to:
L) .
.o 1. Describe the apparatus used in the jar te%t. - '
,p.'Describe in general how a Jar test works..
' 3% Describe in general how to set’ up a jar test.
’ -
- Lo, -
cr
' : " !
. . ) \. , S z
.ihstructional Algds: ,
e .Surface water analygis videotape.
3 L4 . " . .
. D ’ . - . / . - ‘ a
Instruqtionai Approach: . . 2 !
Lecture, diseuiiidn,Avideotape_viewing; ' * . .
0 = . - , " - ‘ —~ - /‘ —
. References. . e . T - . J
P . Vv
' Simplified Procedures, pj uz HB .o L.
- .l © i ‘ . . . :‘ . . ' . ' y . 1
. ‘, 1 M . e ) - :. . - H . ' ’ () ‘.
» LT “ - D R 7 -. 3
. .Class Assi ents: :
4 -‘ LA 3 - s ng, t » :y j\,
' :",‘ ’«.\ . ) . 4 3 l ‘ ) ,: ’ -
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. -} Module No: ' . Tople: ‘ n .o ‘ :
! . Ja 3 I Principles of Jar. Tests
‘.‘« — T . .' : = - -
T . | “Instructor Notes: Instructor Qutline:
. i S ' Ty .
o } ' ) . . z - . . .
[] R . . 7 ‘
Surface water video tape 1. sShow second to last sectlon of V1deo tape
N . . answer questlons A .o
‘.i:' . . . N a
. ) X . P .
; p . .2. Apparatus: . - . J
. . ' ‘ ' a. stirrer , ' '
" . . - . 8 .
&, ‘ b. beakers < .
: . . ’ c. flog¢k illuminator ’ ’ )
. : \
. . . . s 3. Jar test works by approx1mat1ng“actual
worklng conditions . ) . ‘
" w* \' ’ 4
- F] © .
. - 4. ’In general
i a. f£ill beakers with Sample o
, b. add dosing solution’
c. stir . ) « -
, ’ - d. observe settling T
>~ 'Y . 3 . ‘
¢ R .
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: Module No: | Module Title: . | o
R s "~ Jar Test
. Submodule -Title: L e
Approx. Time:: M ' Lo ’ ‘
' . - 7y B ngn o
g 0.5 hours ' S *
‘ 3. . ' Topic: |,
' ' Preparation of Reagents

‘Instznctional bbjec’cive: - S e oA

\

<

Upon completion ‘of this module the participant should be able
to prepare the following reagents .o

.t

1. Coagulant dosing solution ) ‘\\;m g
° +2. Activated silica dosing solution. .
' P
. 3: Activated carbon dosing solution. - ’
\ . \4 -, - . , /7 . . l 8¢
o . , . - . . . ~
- , e ‘ * -
zl — — o ’ ¥
Instructional Aids: ; -
. ! v
- - {1 'I:ransparency JA2- Reagent preparatien pe .
" - . . :N . .
i \
N : .
, <

} . \
Instructional Approach:

Laboratory practice

H

- 7

Referenced: = - 9

Simplified Procedures, - p.ll,

Class Assignments: ) . P
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Module No: - 4
‘Ji ] o

Toﬁhc:

-

Y A
’ ’ ' N

Preparation of Reagents

Instructdq Notés:'

1
|

)
)

[ IR

>

Mstructor Outline; ° i
3 .

Y

Lo t
Transparency Ja-2

™

Reagent Preparation '

1. 'Student should prepare solut%ogs as
follows in- the.laboratory: .- « -

“

Coagulant dosing solution: ‘“,‘ d

. Use in sEock plant c¢oagulahnt mixture or::®
" a. 10 g dissolved dr suspended 1n 1 lite
, H,O0 - shake well

J 2
Feso4,.re2$o4\,” 9 Al (so 43 14H20

b. ‘.1ml §s a doéag of 1 mg per l;ter

-—

/" ‘ )

2. silica d051ng solutidn : S

a. 348.4 g spdium 5111cate dissolved’ ¥
in 500 ml H,0, dllu;e to 1 llter

r

Y

b:" 66.0 g (NH,), s¢4 in 980 ml HyO \
€. add’l0 ml solutién a., 20 ml H O
1n 100 ml graduaﬁe, mix

- | ; \ ) <& .

d. add 10 ml b. to cs, mix R
o ‘

e. dliute to 100 ml, mix . )

-

f. 0.1.ml: equal 1,mg/11ter ;
9, . J’ . v

3. 'Activated dgrbpn i
*  a. l'g activated darbon to 1 1H.0 shake ‘

i
Y
'

———-— beéfore use: : 2 ,
b. .each ml equals 1 mg/l ° =
d . T
N
! ‘
’ ’ ) | /’- N
_ -
! ! ?
s - \\/b } °
~ “r ) .
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. | Module No: 7| Module Title: . | .
q o o “'Jar Test " ., ., | .-
; . ~ C e o o -

\ - | “Submodule Titlei, -
4 - * \

\ Approm. Time: ﬁ:_- ) . , ~

-

[ 3

~ 0.5 hours
Topic:

- ‘ ' Coagulation Test

A\

.h M ®
Instructional Dbjective' -
‘ 4

C 1. Set up samples for the coagulation lar test

"

a

T

Upon completion of this\module,the participant should ‘be able to-

2. Dose a serles of samples with coagulant' AN
3 Run the jar. test in a standard ‘way. e :
- M Identify poor, fair, 'good, and excellent coagulation.

-

1] ¢ x., °
’ e
\ . s < ey
£ M-
) . > ”»
Instructional Approach ’
-,
Laboratory’practice
~N | .
i N - . . ) (_1
A - - hd -
34 References: - * . ‘ T
A\ LY
. . ", .

i S;mplified Procedures, p.

— . A

/

' : ' T
. "‘~~\%:ass Assignments;
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Module No: + | ,Topic:.

Ja . . . Coagulation Test

‘ -

Mestructor Notes: Instructor Outline:

To set up for test place 1000 ml water.
sample in each -of 6-1500 ml beakers by
pouring bacR-and-forth between beaker

and graduated cylinder. Place beakensu

6n machine. . .

<

- .

Add a series .of doses-depending on
experience of coagulant from poor“-to
. excellent coagplathn, :
Y
Run test.
“ a. lower paddles
: b. .1 min stir at’80 ‘rpm
15 min stir at 30 rpm ' \
d ‘\record -order of appearance and tlme ol
- pinpoint flock . o A

a2
s

4)  Stop ‘machine :
a. allow settling for‘&, 15, 30, 60 min.
ldentlfy results.as good fair or
' excellent
G. 1dent1fy proper dosage beaker- wh1ch
uses least amount of dosing.sclution,
Brlng down turbldlty

1

-
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‘ .| Module No: Module Title: , ’ _ . Yol ‘
i C _ ; Jar' Tegt = . .| NS e
/;: * . v M " ) . . ‘ ' ' - *
oL i = : ~ . -
-‘ < ¢ ' ’
‘ ‘ “\o 'Submodile 3}t1e:
= ApproX. Time: o ‘\ ‘. "
4 R ¢ X . . b v [}
0.5 houxrs Poplic: :9 .- ’ ..:
S ‘Softéhing Test © > . T - ,
. Instructional ObJective’ | - ' L = ‘:‘ .,:'
’ ) ’ Upon completion of this module the participant should be ablgg§0° .
o . Y. set qp samples for the jar test for softening treatment-.'
‘ 2.,Calculate tnk“amount of, dosihg solution ‘needed from )
_ ‘ hardness and alkalinity data. \ -
» 3. Properly withdraw samples f%r further testing g RN
1) \/‘ Al ' "‘ R ; . . by 4
. ‘ y e ' , I T .. \\
- / ’ - . ~— ]
. ) vy :;« >,
Y - R N i . o =
v N y - . .
\ o .- P . . )
et . . i ’ ¢ KB oo
) Instructional Aids: . e L “ o .
. ~\. .' . I . ' , - o .
‘ ) At‘ \v : " \}‘: '
‘ . Y % s ) i
. ¥ - . .
) L, o * . . e \‘—
. Instructional Approach: ° . N . ’
: , Laboratory practice - ‘ S : T
= \" ) . . L8 - *
* : ’ .)' ' ! - '
- References: . ‘/ ' b )
* * . e . . P
. Simplified Procedures, pp. 45-47, ) . C
B ’ ' e 'e . ' < ) < . ¢
9 . . S C . ) .. - - .
\ ‘ : ! - - “'#'x :
, .Classg Assignménts: . ‘
! J\ * o . N .-
AV 12 f:
£ L] . JQ‘
+ > < ’
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4
Module No: . Topic: - B >
‘ Ja Softening” test . c '
VInstructor .Notes: Instructor Outline: .. :
: u _— -
T v _ - ' A s
o A ; " 1. Fxom results of other modules or ‘
.1 artificial data determine chemical
, . . . ' requirements, (lime, soda ash)
- /“ . a.. set dp beakers with 1000 ml water
o~ - . N .
. - = - 5 s:@pleteggh N
o~ 7 - b. stir a rpm . . -
: ‘/ \ i « . - .
. ~ > . ‘ ) - ’ :
) 2. Add correctly calculated amount of, -
/ chemicals stir 30 min, h
. ! -~ ' - ’
o N ‘ e : 3.  Withdraw sample for furﬁh@r testing to
T determine if hardness has been reduced.,:
. M [] .
¥ .
- . N X
. - < {
\;“i\':',~ W r - i .
A* ‘ * & - ' N
- G '
E ol
/ .
e e 4t
2 o “ . * \ . ?
- ) ti . - . g \ .
’ /J\\ Y f
" i ' " N /.
v .
. - . X
: A - /
Y ! - .o
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Module No: - | + Module Title: -
: ' , Jar test
~ s 9 ‘
Submodule Title: -~ - .
Approx. Tme: - 7' T ‘ oo ‘
. - - Topic: . )
. 0.5 hours” | . Variation of stir speede
) ) . . :

’~

ek

)
. .

L 4 ot »
.

Insﬁfuctional.ObJéctive:
., , ¢

Upon completlon of thlS module the part1c1pant should be

able to:

M \

1. Evaluate the results. of the'jar test and determine
the optimum’ stir rate -based on the varlat{/p'of

/ :
*
i . . ,
- ] Q..
4 .
: , .

stir speeds. _ <1
© 2. Set\up and perform the Jar Test to evaluate dlfferent
stlr speeds. . - .
- N . : A '
Y ,; ' &
* 9' ,_{-;‘ [Vl ¢
& ’ * b id :
Instructienal Aids: # .
S * R
b ¢ ¥ - - 7
' # ) - R
' T ‘ ¢ & . ¥ ' 1 A < .
'f :f’ \\ N
- . Lk . K
Instructional ' Approach: ' .
’ * . - ' 12 g ; . -
s . oo =
Laboratory practice - o .
. ' -‘,‘?’ > P “ 1 °
v N n a - ¢ ?‘ > .
P z, . N [
References: : Ly
N / . B ) 2 5« N .
Simplified procedures,p.45 g R
) L 32 . ,
. S - &
Class Assignmentsy - : , .
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. Module No: --—| Topic: . ¢ . R '
1 - Ja : - « " .Jar-test.variation of stir speed
- - . - a - 3
R ’ - ~ -
Instructor Notes: Instructor Outline: . .
‘L L . . ‘ . . )
. - . ) . . L. ? . A . s
L L. - ‘ e
I ¢ ’
o - E_glaln how jar ‘test can be used
R . . ) . er uptimum conditions to
e : evaluate stir speed.- .
. ‘Use chemlcal dosage h N
5 ditiim:nednén previous | , asnlaboratory practice, set up -
. practice and vary spee and run Jar«Test at Different
RN a Stl{ spegds‘
* e ’ .
e’ - N " 3
\ ’ N
v . -
. . s L *
. . * '
4 -
N : .
. : \2‘ 4
; - . . <
s d . .
> : : N
~ - s . ‘ p“ . )
v v . " o ‘x s
I3 * v .
"& ‘i\‘; e ) ’
{ N .
.\ -
. . ¢ .
, .
- . /"h L)
’ . -
. $ = ’
- g . N 5
P A
. , .
i
. . {
) Ay - * .
Q - ) 1.5 ) -
ERIC
B . ; o
DA"' v ’ . *
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& . S a *":“ . K F
| Module No: ¥ % | -Module Title: & *u \ :
. # ’ £ . T v, o o ., ! ‘4
- 8 - ' ' J T g
R # £ g % ' ar eig B . N -
) & # o vl s . _1’\;‘{\!‘ SO :
: PR 4| #Submoduleé Titde:™ - -
A Aﬁprox.vTime% oo i |
- - ‘) 5 . . ‘,%}L ' \.J‘f( oL ’ L
% 3 % = o [ v
- & 0 % houf'sy; Topic " g 1;: . , , . ,
& i Fa 0 T 7 N Apﬁlication c " . . )
) . % b : 4 | ' ,
. ] . .
Instrue?ional Objectiv% L : ‘-
R
- Upon completion of this module the participant should be able to.
/ i{ Describe other variations of the Jar test which'can be
r ) & used’ to d%termine optimum operating conditions. .
. ' ‘ e '
2 Galculate the amount of chemcial needed in a plant
operation from the results of a jar test.-
‘ S/
CH
N7 \ ) ¢ - o
.,v. - , -
Instructional Aids: :
-Transparency‘JA3 - Det€rmination of optimum dosage. w0\
. . . ~ A i N . . e
. - o
. ) <
: : ® i -~ R B AN /‘
X Instructional Appnoach: ’ e oL )
Lecture/discussion : : — v o
- ’ ~ - ot ' ) . . :
- ~ L = s L
)| References: | . .
Simplified Procedures, p. 47248, . oo
L © . N “ »
L4 » : ) - - ‘
Class Assignments: : * o
.1 6 L }A';
r F;'\
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Module No:
sJa

+

" Instructor, Notes: Instrdctor Outline:

1. Other tests:
a.. vary stirring rdte

" . "b. optimum amount of carbon needed to '
Transparency JA3 - . . remove odor

Determination of .optimun c,. vary stlrrlng time ’

dosage. . ‘ d. -vary settling period
e. comparison. of “egagulants
+ £. check, the efficiency of softenyng
' reactlon .

3

4
- -

L 3 .
2. Given dosage needed for'l liter of solu-
tion multiply by capacity-of plant in .
‘liter, divide by 1 million to determine
Kg of chemical needed for efflclent

operation /

Aruitoxt provided by Eric

e swm &
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, : _ ) Exam Questions 5. -

Jar Test ) . - ) e
Purpose - . ' e

.. What property of a suspension is tested in the' jar test?D
4 . ‘ - - \

2. Name tw6 factors Effecting coagulation rate. K

1-_,

/

/ .

‘J 3. The following types of chemicals .can be tested with the Jar test.
softening ‘chemicals, coagulants, and coagulant . .

PrinCiples of Jar Tes? _— L
.o ' - . %

.4, What is a "flock iiIuminator" used for?

o

Y

he s

~.__5. True or False: The jar test simulates actual working conditions. .

-

6. List the four‘generalfsteps in a jar test.

‘' * ' Preéparation of Refgents. . ,

. . 7: Name one chemical whieh can be used as a cQagulant. b
L ' , :

8. 'The silica.dosing solution is’ prepared from B .

9.C'Calculate the concentration in mé/ml of an: ‘activated-carbon

suspension prepared by dissolv1ng 1.0g carbon in one liter of-
water. .

"
r -

?oagula ion test:

. - ,
18. What size beakers should.-be used if the sample size-is 1000 ml?

~

' 4 AN %4 .. ) . » B N
3 ,-11. Dosages 'should range in expected results from " - to

v . 12. True or Ralse: An initial fast strr sh@ﬁld be run before the
o, . standard stir-rate is utilized. ‘ o « oL -

;

13. The ‘proper désage is determined from the dosage of the sam le

which reqdires ‘the minimum/maximum(choose -one) amohnt of chemicals.

. . o . . .
. Softening Test ‘ . \ ‘

- . v
3 . Y .. ’ v

-+ 14, What is the correct stir rate for the softening analysis jar test?

15. ‘A sample to be tested for softening contains 10 mg/1 non-cakbonate
hardness and 10 mg/l1 Bicarbonate hardness. The soda ash factor is
1.06 for non-carbonate hardness. The lime factor is 0.56¢ for
. bicarbonate, hardness. Calculate the amount of soda ash and lime
° required in one liter to reduce the hardness to 1 mg/l1 for both
$ ) non-carbcnate and bicarbonate hardness.

16. Following precipitation, what tests afe run on the supernatant to
' * determine the success of softening? .

4, -y

\ “ . -

.. Application. .. .o \%:/ - e

Q@ 17. Name one other condituon other than dosagé'which can be varied in

S 7 B

Ve

~ N -~

\
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. he determination of optlmum operatlng condltlons. -
-~
-~ L 18. ; The jar- test 1nd1cated that 100 mg of Egggulant was requlred for. '
- proper coagulatlon of one liter. How™much coagulant should bé
added for. operatlon of a one mllllon liter plant?
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1.

-~
W =N on EwWw D

S . o
-  stirring machine *-
) DR & ' v

‘floc’ 11luminmator® .

'pure‘iimeg Ca0 .

f . . .

. . P . i e
. B ' sk .o

s

v T JAR TEST EQUIPMENT LIST

coagu}gnt powder - mixture
plants.

‘5= 1 liter volumetric flas 5.

"distilled water - ;:

balqnce . , o .

v , .
6 - 1500 ml* beakers

-

——

RS

1, 2, 5, 10,°50 ml graduated pipets

.

hardness test kit -
alkalinity test kit~
PH meter

filter apparatus

%,
L]

s‘commonly used 'in water treatment

Ty,

“k




Jar Test .

Laboratory Procedure;

J

Preparation of squtions

‘A,

B.

v

Set up for test - = « o

A.-

. B.

’ \j
C.

D.

-

Obtain all equipment'needed as listed in “equipment"

. hand-out. . ) - A '

Coagulant desing solution . ’ ~
Stock standard - 0.1 mg/ml. Add lOg coagulant’to d

a ll} vplumetric*flask._ Dilute to the mark with distilled
water. : .

-, -~ -

P

Put’ 1000 ml sample .i1r ‘each. of sizp 1500 ml beakers on the
. stirring machine. 4

Add 3 series of volumes coagulant to each beaker (your
instructor will advise dosages dependgﬁg on experience)
Stir®for 1 minute at 60. R.P.M.

Stir for 15 minutes at 3Q.R P.M. RS

oo

R

IIIl Observation ’ ‘ .

A.

- B!

', .eltminates the turbidity.

Observe-the moment/zf appearance of "pinpoint" floc. for \
each beaker,
Detgrmine the optimum dosage for the- minimum dosaée which

-

Softening. analysis S . g é

A.

V. Calculation of dosage needed in plant

A.

4

‘B

To 1000 ml. distilled add the followin number of grams:

of pure 1ime?0.56 x bicarbonate alkal n¥ty plus 1.27 x — -
Free CO, plus 2.31 times the magnesium'c¥ntent. [Mix

well. i ‘'ml of this dosing solution should remove all

the hardness.

Test the hardness of the water sample.

Add 0.5, 1. 0, 1.1, 1.2, 1.5, 2.0 ml dosing solut on to-

‘ .each of the, 6'— 1000 ml samples to\ be tested 1.

beakers. .

Stir fd¢ 30 minutes at 30 R.P.M. . .

Allow to stand and, remove and filter super natant.

Test for hardness in each sample. Choose™“the dosing .
solution whiph gives the hardness desired in the finished.
water. .t

»’

Ps 4

Coagulant dosage. - ‘ 3///
Multiply the ml needed for clarification in }Yar test:-by
. 0.1. Multiply this number by §.34 and by the million -
gallon capacity of the plant to détermine pounds coagulant
i, required. ,

[N : ['.

Softening ) ‘

Multiply grams. lime needed in doing solution by ml d%s ng
solution needed to achieve the hardness desired. My ] ly
by 8.34 anmd by the million gallon capacity of the nt to
determine pounds pure 1a.me required s S

N>
/ -

= 21
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- oo Data Sheet, for/Jar Test o et ® -
‘Sample number (T\ [ c ‘_ o yif ol LT
. I. Coagulamt =~ ~ . P o0 T :
- — 4 o . ,\' i ! 1 s a
> -+~ Beaker - T Jrrc grr fiv BV jvr
ml ‘Coagulant added ————] . ] L -
Time for flock(mind '~ 7 . _
turbidity -eliminated . s B L. - L
Plant capacity (million gallons{ o Cr o B
ml,meeded bb just brin%kdown A $ . ot o .
turbid - L0 . A ’
pounds needed in plant . v
= capacity x ml.x mg x 8. 3&* ST et 1lbs.
. N S I's . .

N IT. Softening ' .. .
i Grams lime per liter (mg/ml dosing solution) R AR
= 1.27 x Free CO, +-0. 56 x(bicarb)alk +230'xMg=. & -
' (mg/fi doseT

e

§ . Initial hardness - - e
’ Desired hardness . : L Ty -
) ) R R ,‘ , ] ‘ 5 g :‘i' . " 4'9
Beaker — ‘I ITCs ITI IV VL VIO
W  final hardness . N - T
ml dOSe ) ) 0.0‘5‘ l .‘lo‘ﬂl 102 lo5'250 .
Plant capacity (million gallons) ' . L |
-ml needed to achieve desired . ooy .
' hardness . - rml’T o, .
mg 1 ml dosing solution ) U -
. < pounds needed for plant N . ?
o + =‘capacity x ml-x mg x 8.34 = LN . 1bs..
: IR N e g
~ . e R . I a
Comments: ) ’ .

) Analyst - )

Ed
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TRANSPAQEN”Y JAI

Faﬂors Aff§c¢;£g CooguloTloﬂ
Y

3: Amount éf‘CoogulonT%

RO T
Y. Stirring Rate f
5. Stiering Time

6. Nafupe‘of CooéuioaT

. L& Temperature
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U mo ', \ - | _\\.
o TRANSPARENCY JAg-*

ReogenT PreporoTlon B

Dos:ng SquJnons |

l«,. Coo‘gulon‘r

A. 10 ¢ dlssolved or'suspended |nal'ﬁ

llTer H,0; shake well. FeSOy, "

1 500" ml+H0,. dilute to | liTer.
| B. 66.0g (NH,) » SO¥ in 980. mI*HQO
i

17 C. Add. 10 ml solu on A,20ml HZD To
& 3\ 400 m1 groOUGTcd cylnnoer, -mi X
.| 'D. Add 10'ml B to-gC, mix.
, E. Dilute To 100 ml, mix.

F. 0. 3 ml equols l mg/l/

'rfT. Achched Carbon -

: cliter. HZO Shake before .use.
- B Each ml equals- lmg/lnTcr

- -, \ i - .‘
s ‘ : Y. 8 ) o
. T - - N . ; Lt -
m T ‘ ‘
\ : 1 ' - )
% . P .

| 5 (S0 T3+ 14H0.
. B« O. ml” IS a dosage of | mg/llTer..
- L s | .
ll. Silica dosage soluTlon R

-‘L A. 348.4g sodium $ilicate dissol.ved in-

A. Ig aetivdad ccrbon suspended in |

.o

3

o‘:’/




o N .
3 TRANSPARENCY JA3 |
DeTermination of OptTimum Dosage.

,To.coquloTelopiimqm dBé@ge fo(pronT use: .
AL From Jar TesT deTermlne l@wesT numbef% B

~of m] dosnng soluT:on required, to brang dow
The TurbldﬂTy _ . S

-

3

~B. Multiply’ Thus number of/ﬁl oy mg/ |
eqUtvclenT of I m] - soJuTlon, . S
0. Convert gollon volume capacity of
plant to liters (1 gallon=3.781; mul Tiply -
gollons by 3 '78. ) - | B
L. Yoes Ly
- Ds MulTuply luTer oopochy by mg chemlcoi in
: "8"; divide by | il lion to obTain kg e
chemlcol, | Lo 4
. . B ~ s oo \3‘ ‘
E. Jivide Kg chenlcbl by 0. 453 To obToun

f/pounds i“ ) ,_M o

‘;, ‘ . ‘ .

-~ < P, Or: Multiply the number im "B by- 8 3‘} and the plut capncity in -illions
of zallons. - ,
J o -




