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Procedure

We collected semplegof raw watcr at thc ‘niake of the
Bangkok Water Works. The maximum turbidity of raw watcr
was found to be about 190 ppm. This valuc was thercforc
kept constant in all experiments.

The experiment of coagulant aids arc divided into
two parts.

1. The coagulation by alum alonc. From this part
we study on the cffiet of pH on coagulation. The pH
vﬁries from 3-10 and alum dosaze is 10, 15, 30, 60 ppu.

2. The coagulant aids together with alum. The study
of the various kinds of clays was made. The rcsults are

item compared with (1)

Variable pH scries.

The test water was put into cach of 8ix-1000 c.c.
jars in place under the machine. The amount of the alum
A12 {804)3.18 HED; were measured, and put in small indi-
vidual beakers resting in front of each sample of test
water. TFor adding the dosing chemicals gquickly and
accurately while the stirrer was operating, the alum
dosages used were 10, 15, 30, 60 ppm. The mixing time
wes 2 min for repid wix at 80 rpm. and 20 min for slow
mix at 30 rpm. and 10 min. settling time. The residual
turbidity were measured by siphoning off just under the
gsurface of water of each jar at the period of 2, 5, and
10 min settling time and the turbidity was dcterumined by

comparing with standard turbid water.The pH and alkalinity
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vera both measured before and zfter tests.

The control of pH to give the desired final pH were
very difficult. "he relation between initial and final pH
was shown in graph., After the finish of every set of jar
test thé curve of initial pE und finel pE wpre plotted.This
curve lelps wmuch in predieting the initizl pH to give tha

desirad final wvalue.,
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Coagulant Alds

did A fuller earth
did B laterite
Add C kaolinite

Floc Strength ——

l. no floc

2. very fine

2. fine

4. nmedium

4. good floc

6. very good floe

6. excealent.

Flocculation time.

2 mins rapid mix at 80 rpn.
20 mins slow mix at 30 rpn.

10 mins settling time.



Turbidity 190 ppm.

No_aid. el el alum dosage 10 ppm.
pH. Residual turbidity ppm.Floc Alkalinity ppmn.

after before 2 min 5 min 10 min strength. after Dbefore
3.7 3.9 24 18 8 2 8 18
4.4 4.7 20 14 12 4 5 20
5.2 5.5 120 117 100 2T 20 30
5.8 6.5 20 10 5 0 40 G0
6.1 8.1 6 6 5 0 38 60
6.4 6.9 60 35 20 2 30 35
6.5 8.0 180 180 180 2" - -

6.6 8.2 180 180 180 2 - -

6.7 8.2 8 6 3 0 40 45
6.1 6.2 2 1 1 0 30 40
6.6 6.8 170 160 160 0 24 30
6.8 T.X 45 35 30 2~ 24 30
7.0 8.4 180 180 180 0 - -

7.1 8.5 180 180 180 0 40 50
7.5 8.5 180 180 180 0 40 50
7«7 8.7 180 180 180 0 - -

9.5 9.8 180 180 180 0 - -
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Turbidity 1390 ppu.

Data 1-2
fip 61a alum dosage 15 ppm.
pH. Residual turbidity ppm Floe. Alkalinity ppn.
after beiore 2 min 5 min 10 min strength. after before
3.8 4.5 6. 5 5 2 7 9
4.0 4.3 o 5 5 2 i 11
4.7 5.0 9 T 6 2 18 30
Bl 5.8 50 23 10 2r 15 20
ek, Bad 15 10 2 0 20 30
5.4 5.0 12 5 1 0 20 30
5.9 6.4 10 5 4 0 30 50
6.2 8.0 6 1 1 2 30 50
6.5 8.3 2 1 1 4~ 40 60
6.7 8.3 2 1 1 4" 50 60
7.1 &.4 180 180 180 0 50 60
T.5 8.6 180 120 180 0 50 60
8,3 .9 180 180 _ 180 0 60 70
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Turbidity 190 ppm.

No aid data )3 alum dosage 30 ppm.
pH. Residual turbidity ppm. Floc Alkalinity ppm

after before 2 min 5 min 10 min  @trength after before
3.8 4.8 2 1.5 1 0 6 10
4.2 5.5 2 1 1 4 20 30
4.9 5.7 2 1 1 4 24 30
5.2 6.0 2 5 1 4 20 36
5.5 6.0 2 1 1 4 24 40
5.8 T4 5 2 1 4 20 40
6.1 8.7 1 1 1 4 28 60
6.6 8.8 1 1 1 4~ 40 60
Tiwi 9.0 180 180 180 - 50 70
7.5 9.0 170 170 170 - 56 75
749 9.2 180 180 180 - 65 80
8.1 g.2 180 180 180 = 70 94
8.7 9.5 180 180 180 - 94 110
9.5 9.8 180 180 180 - 120 140
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Turbidity 190 ppm

No aid Dea, 1<t alun dosage 60 ppa.
PH, Residual turbidity ppm. Floc 4lkalinity ppm.

after before 2 min 5 min 10 ain strength after before
3.8 5.6 2 X 1 4 20 30

3.9 6.1 2 3 8 1 4 20 30

4.0 6.4 2 1 1 4 15 40

4.5 7.3 2 1 1 4 20 50

4.9 8.4 2 1 1 4 40 60

5.6 9.0 2 1 1 4 20 60

5.8 9.1 2 ) B 1 4 32 80

6.4 9.2 3 gl 1 4 40 80

T.1 3.5 i 3 1 1 4 50 50

T.4 9.4 1 1 1 4 60 g2

TaT 9.4 1 b § 1 4 30 90

T+5 9.6 50 40 40 - 50 108

8.5 9.8 100 100 100 - 70 110

9.6 10,0 120 120 120 - 120 170
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Turbidity 190 ppu.

Aid 4.0.1 ppm. Pl aluz dosage 15 ppa.
pH. Residual turbidity ppm. Floe alkalinity ppun.
after before 2 min 5 min 10 min strenzth after before
3.8 4.5 > p) 5 2 6 T
4.0 4.3 5 5 5 2r 7 g
5.4 5.7 12 5 L 2 20 20
6.2 8.0 6 1 1 2 30 50
6.5 8.3 2 1 1 4~ 40 60
7.1 8.4 160 160 160 0 50 60
7.5 B.6 160 160 © 160 o} 60 70
8.1 9.2 160 160 160 0 70 96



Turbidity 190 ppa.

Aid 4 0.5 ppm. Daa. xe alum dosage 15 ppii.
pH+ Residual turbidity ppm. Floc. alkalinity ppm.

after before 2 min 5 min 10 min strength after before

3.7 4.5 5 5 5 2" 6 8

4.0 4.3 5 9 5 g 225 20

5.4 5.7 12 > 1 0 20 30

6.2 8.0 5 1 1 2T 30 50

6.5 8.3 1 1 1 4~ 40 60

Te5 8.7 160 160 160 0 52 60

8.3 6.9 160 160 160 6 60 70

=1 0=
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Turbidity 190 ppm.

Data 2-=3

Aid A. 1.0 ppn. alum dosage 15 ppm.

PH, Residual turbidity ppm. Floc. alkalinity ppm.
aiter vefore 2 min 5 min 10 min  strength after before

3.8 4.5 5 5 5 2 6 8
4.7 5.0 9 6 6 2~ 20 30
5.4 5.6 10 5 1 0 22 35
6.2 8.0 5 1 1 2~ 40 60
6.7 8.3 1 1 1 4" 45 60
7.0 9.0 160 160 160 0 50 60
8.3 9.1 160 160 160 0 60 70

I
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Turbidity 190 ppm.

Data 2-4

Aid A 3 ppn. alum dosage 15 ppm.

pH» Residual turbidity ppm. Floc. alkalinity ppm.
after before 2 nmin 5 min 10 min strength after before

3.8 4.5 6 5 5 2 8 10
4.0 4.3 6 5 5 g 8 12
5.4 5.7 10 5 1 0 20 30
6.2 8.0 5 1 1 2~ 30 50
6.5 8.3 1 1 : 4 40 60
7.1 8.4 160 160 160 0 50 60
7.5 8.6 160 160 160 0 50 60
8.3 8.9 160 7160 160 0 60 170

A0



Aid A 0.1 pPpm.

after before 2 min 5 min 10 nin

3.8
4.0
5.4
6.2
6.5
7.1
Ted
8.3

pH.

..;!.E,...

Data 2-5

Turbidity 190 ppm.

alum dosage 15 ppm.

Residual turbidity ppm. Floc. alkalinity ppm.

4.5 4
4.3 4
ST 10
8.0 5
8.5 1
8.4 160
8.6 160
9.0 160

160
160
160

e S T -

H =2 v o

160
160
160

strength after before

2
2
2
2
4
0
0

G

6

7
20
30
40
50
60
70

8
-0
20
50
60
60
70
80

.
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Turbidity 190 ppu.
Data 2-6
Aid B.0.5 ppm. alum dosaze 15 ppm.

pH, Residual turbidity ppau. Floc. alkalinity pp=z.
after before 2 min 5 min 10 min strength after be’fore

3.8 4.6 4 4 4 2 6 8
I S 4 4 4 2~ 8 11
Sad BT 10 5 5 gy 22 31
62 840 4 1 1 2~ 30 50
6.5 8.3 1 1 F < 4" 40 60
7.1 8.4 160 160/ 160 0 50 60
7.5 8.6 160 160 160 0 60 70
8.3 9.1 160 160 160 0 70 80

T T
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Turbidity 190 ppum.

Data 2-T7
Aid B 1.0 ppu. alum dosage 15 ppu.

pH. Residual turbidity ppm. Floc. alkalinity ppm.
after before 2 min 5 min 10 min strength after Tbefore

3.5 4.5 4 4 4 2 6 8
4.0 4.3 4 4 4 2" 7} 10
5.4  5aT 10 5 b g 20 30
6.2 8.0 5 1 1 g 30 5C
6.5 8.3 1 1 ' 4" 40 60
7.1 8.4 160 160 160 0 50 60
7.5 8.6 160 160 160 0 60 70
8.3 9.6 160 160 160 0 70 80

-15-



Turbidity 1390 ppm.

Data 2-8
Aid B 5 ppn. alum dosage 15 ppm.

pH. Residual turbidity ppm. Floe alkalinity ppm.
after before 2 min 5 min 10 min strength after Tbefore

3.8 4.5 4 4 4 2 6 8
4.0 4.3 4 4 4 BT 8 10
5.4 5.7 10 5 i - -3 20 30
6.2 8.0 5 1 1 2~ 30 50
6.5 8.3 1 1 1 4~ 40 60
7.1 8.4 160 160 = 160 0 50 60
7.5 8.6 160 160 ~ 160 0 60 70
8.1 9.2 160 160 160 0 70 98

=16~




Turbidity 190 ppm.

Data 2-9
Aid C 0.1 ppa. alum dosage 15 ppm.

‘pH. Residual turbidity ppm. Ploc alkalinity ppm.
after before 2 min 5 min 10 min strength after bvefore

3.8 " 45 4 4 4 2 6 8
4.0 4.3 4 4 4 - 8 10
5.4 5.7 10 5 1 2 20 30
6.2 8.0 5 1 1 4 32 50
645 B3 1 1 1 4" 40 60
7.1 8.4 160 160 160 0 50 60
7.5 8.6 160 160 160 0 60 70
8.3 8.9 160 160 160 0 70 80

Ty o



Turbidity 190 ppm.

Dats 2-10
Aid C. 0.5 pmn. alum dosage 15 ppm.

pH. Residual turbidity ppm. Floc alkalinity ppm.

after before 2 min 5 wmin 10 nin strength  after before

3.8 4.5 4 4 4 2~ 6 8
4.0 4.3 4 4 4 2" 8 10
Sed: 5.7 10 4 : 2 20 30
6.2 8.0 4 1 4 4= 30 50
6.5 8.3 1 1 1 4~ 40 60
4.1 8.4 160 160/ 160 0 50 60
7.5 8.6 160 160/ 160 0 60 70
8.3 8.9 160 160/ 160 0 70 80

. i



Turbidity 190 ppm.

Data 2-11
Aid C 1.0 ppm. alum dosage 15 ppm.

PH, Residual turbidity. Floc alkalinity ppm.
after before 2 min 5 min 10 min strength after before

3.8 4.5 4 4 4 2 6 8
4.0 4.3 4 4 4 2" 8 10
5.4 5.7 6 4 1 2" 20 30
6.2 8.0 4 1 1 4" 30 50
6.5 8.3 1 1 1 4~ 40 50
7.1 8.4 160 160 160 0 50 60
7.5 8.6 160 160 160 0 60 70
8.3 8.9 160 150 160 0 70 80

Sy



Turbidity 190 ppn.

Data 2-12
Aid C. 3.0 ppm. alum dosage 15 ppi.

pH; Residual turbidity ppm. Floc alkalinity ppm.

after before 2 min 5 min 10 min strength &after Dbefore ,

3.8 4.5 4 4 4 2 6 8
4.0 4.3 4 4 4 2" 8 10
5.4 5.7 4 4 1. 2~ 20 30
6.2 8.0 1 1 1. 4~ 30 50
6.5 8.3 1 23 1 4- 40 50
7.1 8.4 160 160 160 0 50 60
7.5 8.6 160 160 . 160 0 60 70
8.3 8.9 160 160 160 0 70 80
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Turbidity 190 ppm.

Aid C 0.1 ppm. pata eoid alum dosage 10 ppum.
PH. Residual turbidity Floec alkalinity ppm.

after before 2 min 5 min 10 min strength after bvefore
3.8 3.9 24 18 8 2 8 18
4.4 4.7 20 14 8 2 15 20
5.8 - 6.5 20 10 5 2~ 30 50
6.1 6.2 2 1 1 2" 30 40
6.4 6.9 20 10 5 2 35 40
6.7 8.2 8 5 2 2" 40 45
7.0 8.0 170 170 170 0 40 50
TeT 8.7 170 ~ 170 170 0 40 50

L




Turbidity 190 ppmn.

Data 2-14
Aid C 1 ppm. alum dosage 10 ppi.

pH. Residual turbidity Floc alkalinity ppn.
after before 2 min 5 min 10 min strength after before

3.8 3.9 20 15 6 2 10 18
4.4 4.7 20 12 6 2~ 15 20
5.8 6.5 20 10 5 - 30 50
6.1 6.2 2 1 1 BT 30 40
6.4 6.9 5 2 2 2" 35 40
6.7 8.2 5 2 2 2~ 40 50
7.0 8.0 170 170 170 0 40 50
2.0 8.7 170 170 170 0 40 50

—22.



Turbidity 190: ppm.

Data 2-15
Aid C 3 ppm. alum dosage 10 ppm.

PH. Residual turbidity Floce alkalinity ppm.
after before 2 min 5 min 10 nin strength after before

1 - R T4 20 15 10 2 10 18
4ed 4.7 20 10 5 g 12 20
5.8 6.5 20 10 5 a5 30 40
Bl 642 2 1 4 -~ 35 40
6.4 6.9 2 1 1 2" 35 45
6.6 6.8 5 2 2 2~ 35 40
7.1 8.5 170 -~ 170 170 0 40 50
7.5 8.7 170 . 17¢ 170 0 40 50

WD
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Turbidity 190 ppm.

Data 2-16
Aie C 5 ppn. alum dosage 10 ppm.

RrH. Residual turbidity Floc alkalinity ppn.

after vefore 2 min 5 min 10 min strength after before

3.8 3.9 20 5 4 2 10 18
4o 4.7 20 5 4 2 12 20
5.8 6.5 15 6 4 2 30 50
6.1 642 2 1 1 4- 30 40
6.4 6.9 2 1 1 4~ 35 45
6.6 6.8 5 1 1 4~ 30 40
7.1 8.5 170/ 170 170 0 40 50
745 8.7 170 170 170 0 40 50
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