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Discussion

The ion exchen, .t cepaclily of clays 1s an lnporiant
{actor in thelr cosgulation. The first phase of such cocgulao-
tion consists of & progess o ion czchange between the
coagulation ion and the eloy particle. This point hes boecn
tnvestlosted guite thorouslly, and test data has becn
ssacabled 4o confirm this. Throe clay suspensions of the
same graviaetric concentrations «re ussed. The kaollinite
hao the concentration 0.1, ©.5, 1.0, %.0, 9.0 ppu. Ihs
fulier <zrih and loterite zre thie snme concuntrations.
dowever the bese exchznge capescity of three asuspensions
are widely different. ¥ron graph, we can sce thot ksoli-
nite-is applicubic with = wide [pii range at the sasc alum
dogage

Froi these results we czn say toal the change
conditicons and the éoszz of coazzulanis depend on pil. In
the casc of organic collceids, the coogulatlions oﬁtiuuu
-ﬁluost alvway concides with charge reversal of the porticies
but in the case of elay, the zcus of charge reversal doos
not indentify the point of coptiluun cozgulatlion in soie
instanc.es. soz¢ clzy dispersions coagulats ovon in tac zonc
where the mobility of particles has substantisl value. The

ion exchan:e capacity of c¢lays us a fector in their

1}

poggulation and the ion exchang

e of netal ions on clay
particlaog are alsce such a fasctor.

Yrom Experigent we ecan digeouss the effect of alum
lone and Coggulant aids with &lusy  If we use alua slone

£
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fioc-froms &ars not good enough znd settle more slowly than
goggulant oids with 2lun. To compare these resulis we
gxplain effect, of them in ths raw watar.

Alum 1s knmow to cause a

1.
TL

rge in the pH walue of

o
i

the water.Fig .2 and 9 indicate ths maganitude of thisz chango.
It is seen that when pH is between T-8 this change will be
guite soall. Hhen the pH is outside this rsnge, the chuange
will be large.

Fig,l0 ccmpares the use of Kaolinite, Laterite and
Fullers earth as coegulant sids with alunm as cocagulant.
Kaolinite is scen Lo prbduce best floc in shortest tiue
and cen be uged withh water having a wide range of pid. all
these coagulsnit zids, however, nclp form better floos in

shorter time than uwsing alum a&ione as shown in Fig. 12-19
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Cofiulotion o, zlun alone

When we use the dosz e of otus 10 ppm. at the zH
raizge Iron 6.5 o 7 the coagulation iz pocr and [ocod

*,

fhig way be due to rovorsal chn

-

colleidal Particles. Tirat 1s thoe chorje of colloids ooy
be incresssté or Giorcase or charge [rou positive to weo-
tive geood coosulotiosn occured over a wide ronoo of pH,
Iron sboul 3 to 5. At pd §.2 and 0.7 zre better coxlu-

iaTion but in btac narrcew pH range.  The wone ol poor
cog ulotion ko in oain at pd, up Lo abouts i 9.0 and
bein to oe jood spaln whcn ths il 18 beyond wiis peint.
the dosz o of =2luu 15 po.. The wide zono ofi Jood
coa, Ulelien cccures ircen DR 3.8 to 7.0 Betwocn thcsce 2
doints, ihe cocjulstion tends to be slighily poor, btut in
WOOGITOW THELE 1ron Do 4.8 o 5.3
is greater fhan ing first series orly 9 opoa, but tho

regalts wre very Cilffercnt st pil 3 te 7. Toe lower pE

ot
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Ifued i wetiter. The high pil alaost the szne os the
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The dosece 30 ppa. of 2lum the wide zone of ood
CoaZULatTion occured Iroo pi 3.3 to 10. fPhe high i Tros

TU-10.00 in %he gsns. The dosa o 59 »pw., of 2luin the ol

Frooz thsoe test, we wnow tost i of waler ong thao
aooieoe of zlum are so fuzportant cffzei on cosculatiorn,
whE Lost cozoulzilon oocurs whon o rango froo

L

Jed oo feG Ihe dosuge of alow 1s 30 ppu.  Qeoagulation
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nost occur on the scid roaetion. So we said that when

an aluminiui sait is to be uwsed as flocculating agent

of electfonagative material, the highest efficiency can
only be attained by adjusting the pH to a point at which
the products of hydrolysis of the aluminium salt consti-
tute an zlcetropositive solution of maxicum zeotivity.

It is primarily the products of hydrolysis of the =alts
of ajuvminium and ion which are responsible for the slec-

trical neuiralizatiorn and Flocculation of electronegative

oolloids.

Coagulation aids With alum

Aid A.

=

aid 4 is Fuller's ecarth at dosage 0.1 ppm. gives

e

the seme rate of settling. 4t the higher dose 0.5, 1,
3 ppiy, the rate of settling time is increased, but finszl
se¢ttling time is the sane as alum slone, so the use of

this ceoagulation aids is little cffect.

Aid B.

Aid B is laterite at dosege 0.1 ppw. gives the
same rate of setiling. At the higher dose of 0.5, 1, 3 ppm,
the rate of settling time is increased. 4t pH 6.2 to
8.3 the final result is the seme but at low pH it's

reduces turbidity. 8o laterite can use as cozgulant
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aids in the plant.

Aid C.

Aid C. is Kaclinitc _Kaolinite is the most
effective of three coagulant alds. We use Ald C. 1o fwa
groups. First, aid ¢. with zlum dosage of 15 ppn.'and
second, Aid €. with alum dosagze 10 ppm. Fronm datas we can
ece thet Aid C. can produse good floe and when we use it
to settle rapidly. The renge of phl is wide. PFrom the
rasults_it shows clearly in graph,.

The reasons which we use these coagulant aids with

alum,

1, They form flgec larger lhan Wwsing.alum alone
because clay particles combinc with zlun floeo, so they

nake Ifloc good encush to =zettle.

2, when they form {loc, the time to settle is
mare rapidly than use alur slone secausse the sige of
flocs are large and they settle by its gravity very
rapld.

3, From graph they show thet coagulant aids czan

reduce dosage of alun becanse of their ion exchange

propertics.

4, For econonic purpose: to be use coagulant aids

which are easy to find and low cost are etter than to be

use slum alone, because the cost of alum is cxponsive.
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In small »nlant, the use of clays as cogmpulant aodds
iz very suliables for eccnomice reason. In larges piant,
this method can also be used. The character of the floe,
in the conditioned ard setiled wuter is very important.

I7 tas [loc formed is large enough fto settle at the botlon
of the sedimentotion tank, water with few unsettled flocs
Wiil pess torough the filter. Wihen flocs appeavs in the
ter, the sand beds should be carefully inspseted to
debermine, the lozsg pf hezad and the time for wasahing the
szind bed due to thesc flocs, according to the ithcory tnat
the mat of floc on the surface of the sand bed created a
muclh greater loss of head. If the floe is few the
maintenancey of the sard is lows For the low cost
neintznance ol tho sand ﬁiltcr it is wery ioportant to
romnove [logcs as much as pozaible boforce the water is
pagssd through the filter. By comaparing the cost it will
be found that . WPing coagulent aids are nore cconomic than

long without item,



Conclusion

From

66~

experiments it can be concluded that:

l. Alum alone.

Alum

pH 318 to 7.

Alum

p- 6.2 to 6,

2, Alum and

Alun
coagulation
3. Alum and

Alun
coagulation
4. Alunm and

dosage 15 ppm. effect good coagulation fron

0

dosage 10 ppm. effect good coagulation from
7 and 3.7 to 5.0

ifuller's earth,

dosage 15 ppm. and Fuller's earth effect good ..
from pH 5,0 to 8.3

laterite.

dosage 15 ppm. and laterite effect good

from pH 3,8 to 8.5

Kaolinite,

Alun dosage 15 ppm. and Kaolinite effect good

coagulation

from pH 3.8 to 8.3

Alum dosage 10 ppm. and Kaolinite effect good

coagulation from pH 3.8 to 6.9

So Kaolinite can reduce dosage of alum from

15 ppm. to 10 ppm.
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Sugpestion for Further Study
Investication into the effect of initial turbidity

Present investigation is confined to a raw water

of turbidity of. 190ppm which is the maximum turbidity of
the Chao-Phya River water. It.is established that
initizl turbidity has some influence on coagulation,It
should have some influence therefore on coagulants and
coagulant aids dosages. An exper;ment can be designed

to study this by keeping pH constant and varying the
initial turbidity.

Investigation into the changes in treated water character-

The results of this investigation shows marked
inereases in alkalinity of the treated water in all cases,
It would be interzsting to carry on experiments to find
what other changes would be caused by coagulants and
coagulant aids ;sad because certain chemical reactions
between aids and coagulants and chemicals in raw water
appear to be taking place.For example,the use of Laterite
as the coagulant aid may result 1n an increase in iron
content of the treated water.

Types of coagulant aids

Present study is confined to using alum as coagu-
lant with 3 kinds of aids. It would be of great interest

to find aids that would be suitable for other coagulants,



o

such as ferrous sulphate, sodium aluminate, chorinated
copperas etc.It is thought that different coagulants

would require differcnt coagulants alds.
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