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APPENDIX A

Equation for determining the mean velocit radient

The author sugge: ;1 value of these apparatus,

the rapid mixing tank and the ?&

; d pellet-floc bed clarifier
e
quite be aroy : Ce jar tester, maximum G
value is gen 11y ‘ | : this investigation the
author would 54 s A& i for determining the G
value of rapi the clarifier.

" in mechanical agitation,

al shaft. In such systems

oo WELANENINENNS .
ARIANIUNNIINYAY

velocity

so P = T/8Csap vt

for mechnical velocity gradient

«
1]

[P/ (uv) 11/2

or G

[Cqapvi/ (2uv) J1/2
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in which
F4 = drag force ( kg.m./s.2 )
Cq = coefficient of dr;g
A = area of paddle ( m.2 )
p = density of water ( kg./m.3 )

v = veloci v paddle relative to the water
/ - 50.75 of peripheral speed
volume ( N.m./s. )

./m.2 )

Calculation of mear

’_——: gree Celsius can be

calculated a§IBollo*.

B
f UHADININYANG. s

AR mmﬁmmm

is 75 % of Vb

is 1.8

then v3 is 0.42 (vp3)
u is 0.89 x 1073 N.s./m.2

V is arbitrary volume of each paddle

therefore

G value is ( 304.88 vp3 /v )1/2
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from above value could be determined the G value as following

table:
Paddle 3 G value
Speed
(rpm.) 8 N (m.3) (sec.'l)
Slow Mixing
5 1.5 x 107¢ 2.02
5 x 1074 1.43
10 x 1074 5.70
10 r‘i?_____mnrwm' x 1074 4,03

I

: ﬂw?wﬂwiwsmﬁm-4 s
amaﬂnimummmaﬂ

xm

o

~)

100 1.22 x 1072 10 2.29 x 1074 127.45
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APPENDIX B

Exerimental results of each run

The experinm “-‘_iﬁ consisted of the following
parameters: . - —— :
a) Polyal wloride d6 ‘were G TN (R =R

b) Ani 0-1, 0.2, 0-3 mg./l-

c) Spee 5, 10, 15 rpm.
d) Upflg 30, 40 cm./min.

The exper n were shown as:

"11q1zeqd pellet—-tloc bed he

e at various fluidized

pe %;t -floc bed helght

ﬂ"H 8{}?] Ejeﬁ‘ﬁ W!Hf}‘ﬁa‘lss of - ‘each i wers

shown a follow

QW’]&Nﬂ?ﬂJ URNAINAY
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RUN NO. 1

The experimental condition was consisted of the following

parameters:
a) Polyaluminum chloride dosage was 1 mg/l.
b) Anionid lymer dosage was 0% - mg./1.

c) wof paddle agifaiibn was 5 rpm.
d) 30 cm./min.
The e run were shown in the

following fig

R Upf 30
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Pallat floc »scitling velocity (cron/min)

‘Pellet Ploc Diemcter (mmm)

M- 1 PACE AL -PE 01, 5 -rpm, Upl 30

R 1, PAG poS5¥rpm, Upf 30

ﬂﬂﬂ?ﬂﬂﬂiﬂﬂﬁﬂi
qmmnwumqwmaﬂ

[¢]

T ) & ] L) 5 §
0 2 + 8
Time Chr)

O HOcm + H0 cm < HiZOcm a H 150 cm
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Bfflucnt Turbidity (NTU)

83

RUN NO. 2
The experimental condition was consisted of the following
parameters:

following fig

a) Polyaluminum chloride dosage was 2 mg./l.

b) Anionic po e was 0.1 mg./l.

c) 5  rpm.
d) 30 cm./min.
The e .run were shown in the

SHULINNTNYINT
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Lexn'rmin)

scttling veloclty"

floc

Pellst

Pecllct Plog Diemster (mm)

R 2, PACl 2.0, PE 0.1, 5 rpm, Upf 30

'ﬂUEJ’JVIEJVﬁWEJ’lﬂi
QW']Mfi‘mJﬁJWI’WIEJ’] &l

v I [ ] l'. T
[+] 2 » 4+ -3
Tima ¢hr)

O HOcem + H0em © H£20cm & H 150 cm
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RUN NO. 3

The experimental condition was consisted of the following

parameters:
a) Polyaluminum chloride dosage was 3. 'mg./l1.
b) Anionic polyme | B age was . 0.1 mg./l.

HEffluent Turbidity (¥TU)

AT IR INNE Y

c) of pad . agitation was 5 rpm.
d) 30 cm./min.

The e iméntal results sach run were shown in the

UL INENTNYINT




Pellct floc scttling veloolty (crn/min)

ellet Ploc Diemcter (mm)

R:3, PAClI 3.0, PE 01, 5 rpm, Upf 30

R 3, PaCl 30.PE. 'rpm, Upf 30

ol N )

iy

ﬂuEI’J‘VIEWl JﬂﬁﬂﬂL
aﬂwmnim NMINEIAE

2 . 5
Tima Chr)

0 HOcm + H8cm © H$R20cm 4 H 150 cm
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Befluent Turbidity (NTU)

RUN NO. 4

The experimental condition was consisted of the following

parameters:
a) Polyaluminum chloride dosage was 4
b) Anionic pe e was 0.1
c) was 5
d) 30
The e

following figm:

run were shown in the

U INENTNGINT
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Pellet Ploc Diemcter (xaum)

Pallct floc octtling veloclty (sramin)

R 4, PACl 4.0, PE 0.1, 5 rpm, Upf 30

0 -+

3 T ! L) L] T
o] 2 4 8
Time (hr)

O HOcm + H60cm © H#R0cm 4o H 150 cm
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RUN NO. 5 ;

The experimental condition was consisted of the following

parameters:
a) Polyaluminum chloride dosage was 1 mg./l.
b) Anionic pe }vr 0sage was 0.2 mg./l.

¢) 5 .rpn.
d) 30 cm./min.
The ex

:h run were shown in the

following fig
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Pullct floc scttling veulocity (crn~min)

‘Pellet Ploo Diemecter (mm)

R 5, PACl 10, PE 0.2, 5 rpm, Upf 30

= E’

1y

|FuE InensngNns -
AR TAINIUNAINTA Y

ot 4

E T L) 1 L ]
0 2 4 8
Tima (hr)

0 HUOcm + H®Wcecm ¢ H$R200cm & H 150 cm




Hffluent Turbidity (NTU)
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RUN NO. 6

The experimental condition was consisted of the following

parameters:
a) Polyaluminum chloride dosage was 2  mg./1.
b) Anionic {.;‘{;',5 sege was g.2  wg./1.
c) . b rpm.
d) 30 cm./min.
The g run were shown in the

following fi

U INENTNGINT
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Pallet floc scttling veloclty (cm.~min)

Pollct Ploc Diemcter (mm)

R 6, PACl 20, PE 02, 5 rpm, Upf 30

Q0
80
70 - l\’/
o \
=0 —
m- -
b .
] 4 ol
PREL)
LB
R 6, PACI 28,°PE“G2#5 rpm, Upf 30
i *
a4

R

NIUNRIINYIS Y

T T T T
0. 2 + v )

Tima (hr)

O HOcm + H60cm © H 120 cm A H 15 cm
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Bffluent Turbidity (NTVU)

RUN NO. 7

93

The experimental condition was consisted of the following

parameters:
a) Polyaluminum chloride dosage was 3 mg./l.
b) Anionic polyme dgs ge was 0.2 ‘mgi /).
c) N bt n was 5 rpa.
d) 30 cm./min.

o»wusumﬁ
| (o B S 16 | gy

ich run were shown in the
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Pullet floc scttling veloclty (crm 'min)

" 7, PACl 30, PE Q2,86 rpm, Upf 30

Pcllct Ploc Diamcter (mm)

O HOcm + H 60 cm §H120cm A H 150 cm .
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Bffluent Turbidity (NTU)

RUN NO. 8

95

The experimental condition was consisted of the following

parameters:
a) Polyaluminum chloride dosage was 4
b) Anionic pe was 0.2
c) was 5
d) 30
The e

following fig

< ?E;\x\ run were shown

mg./1.
mg./1.
rpm.
cm./min.

in the
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Pellct Ploc Diemecter (mm)

floc

© Pallat

R 8 PAClL 40, PE 82, 5 rpm, Upf 30

pettling wolocity (cxn/mmin)

g HOcem + H60em ©-H 120 cm A H 150 cm
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Bffluent Tucbidity (NTU)

AENAS

RUN NO. 9 o

The experimenﬁal condition was consisted of the following

parameters:

a) Polyaluminum chloride dosage was 1 mg./l.

b) Anionic polym e was 0.3 - agifl.
5 .rpm:

30 cm./min.

run were shown in the
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Pellut Ploc Hettling Velocity (cm/rin)

Pcllet Ploc Diemcter (mm)

]R8 _PACl 1.0, PE 0.3, 5 -vpm,; -UptL -30

T L) 4 v 1]
2 % 8
Tima (hr)

O HOcm + H60cm © H R0 ecm A H 150 cm
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RUN NO. 10

The experimental condition was consisted of the following

18
17
18
~
15
e
7
13
b 12
g 11
g 10
A
»Q'
e
- s
x 5
B
4
3
2
1
0

parameters:
a) Polyaluminum chloride dosage was 2 mg./l.
b) 0.3  mg. /1.
c) 5 rpm.
d) 30 cm./min.

run were shown in the
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Pellet Ploc Hettling Velocity (cm."mnin)

Pcllet Ploc Diemcter (mm)

5 w*f
< .

E
L

1]

210, -PACI 2.0,-PE 03,-5 rpm, Upf 30

R10, PACI 20,°PE 0845 rpm, Upf 30

ﬂummaumL

qumnmumfmmaﬂ

T 2 T T
o] e 4 8

O HOcm + Ho80cm ¢ H R0 cm A& H 150 cm
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. RUN NO. 12

Bffluent Turbidity (NTU)

101

The experimental condition wasvconsisted of the following

parameters:
a) Polyaluminum chloride dosage was 4 mg./l.
b) 0.3 mg /1.
c) 5 rpm.
d) 30 cm./min.

Upf

g\‘\:; run were shown in the

30
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Rie, PACl 40, PE 03, 5 rpm,. Upf 30

Pellet Ploc Hettling Volocitar (crmo“mnin)

L 4 . 20
m-—
0 8
R12, pacl 465PE” 5 rpm, Upf 30
as
(R ke
&
4 -
£
d
a
¥
i
o i 323 L
1] 2 4 8 8

O HOem + H60em <© H 20 cecm a H 150 cm



Bfflucnt Turbidity (NTU)

RUN NO. 13

103

The experimental condition was consisted of the following

parameters:
a) Polyaluminum chloride dosage was 1 mg./l.
b) | 0.1 mg./l.
ci 5 rpm.
d) 40 cm./min.

h run were shown in the

.y
: ‘lJEJ’J‘VIEWl‘iWEJ’]ﬂ\
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Pellet Ploc EHettling Velocity (cm - min)

Pecllet Ploc Dimmuter (mm)

R13, PACl 10, PE 0., 5 rpm, Upf 40

;ﬂummwﬂs\

VANITUNNINGAY

1 T | 2 L] L 1
0 2 4 B
Timme Chr)

O HOem + HO80 ecm <© H 20 em a4 H 150 cm
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Bffluent Turbidity (NTU)
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RUN NO. 14

The experimental condition was consisted of the following

parameters:

a) Polyaluminum chloride dosage was 2 mg./l.

b) Anionic pg s wes 01 ae /1.

c) 5. rpm.
d) 40 cm./min.
The ex run were shown in the

following fi
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_Pellut Ploc Heottling Velocity (em“min)

Pellet Ploc Diemcter (mm)

106
Ri4, PACl 2.0, PE 0.1, & rpm, Upf: 40

0

: 5

70 \‘\

o 7» o

| %

e
0 B

- R14, PAC ',;, '5 rpm, Upf 40

F ” 7 | ’il

o ‘o o :
qu&aﬂW

. & o ¢ : i o ; , Q:i'

AARINTUURIINYIAY

Tims (hr)

O HOcm + H680cm ¢ H $R20cm A H 150 cm



Hffluont Turbidity (ITU)
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RUN NO. 15

The experimental condition was consisted of the following

parameters:
a) Polyaiuminum chloride dosage was 3 : mg./1.
b) 6.1 wg./l.
el . 5 rpm.
d) 1ow _velecity ‘ — 40 cm./min.
The expe  /results o { run were shown in the
following fi |
AT ;
2 B ACT 3.8, Pl . rpm, Upf 40

S
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Pellet Ploc Hettling Velocity (om“min)

Diemcter (mm)

1let Ploc

Pe

R15, PAC1 3.0, PE 0.4, 5 rpm, Upf 40

04 -

as-

ﬂumwm

oz—

aﬁwmﬂmummmaﬂ

o]

%3 T =3 7
o] 2 4+

O HOem + H80cm © HROem & H 150 cm
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Brfluent Turbidity (NTU)

109
RUN NO. 16

The experimental condition was consisted of the following

parameters:
a) Polyaluminum Ehquide dosage was 4 mg./l.
b) Anionic po ymer: dosage was 0.1 . max./1.
c) ) . _.was 5. wrpm.
d) — 40 ém./min.

ch run were shown in the

: gni- A | S U .‘ .'
following figure l Es\\h

‘a

| UB INUNINYINT
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cityr (o min)

Pellut Ploc HBettling Velo

Pollet Ploc Diemcter (mm)

E BB E
{ PRt |

B

R16, PACl 40, PE 0.4, 5 rpm, Upf 40

0 -
80 —
D -
0 —
20 -
40
20 -
20 —

0 HOem + H8 cm © H 2 em 4o H 150 cm
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Bffluent Turbidity (NTU)

111
RUN NO. 17

The experimental condition was consisted of the following

parameters:
a) Polyaluminum chloride dosage was 1img. /1.
b) Anionic pol K;:“ ge was 0.2 mg./1.

c) 5 rpm.

40 cm./min.

run were shown in the

AU INENTNGIN
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Pellst floc scttling velocity (em~min)

‘Pellct Ploc Diermcter (mm)

: 112
RI7, . PACL 10, PE 02, 6§ rpm, UpDl 40

140

130
120

110

R17, PACT {0-PE- 5 rpm, Upf 40

O HOcm + Hcm © H 120 cm & H 150.cm



Bffluent Turbidity (NTU)

113

RUN NO. 18

The experimental condition was consisted of the following

parameﬁersf
a) Polyaluminum chloride dosage was 2 mg./l.
b) polymer dgs : 0.2 mg./l.
. 3 5 .rpm.

40 cm./min.

h run were shown in the

U INENTNGINT
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Pullzt floc scttling velooclty (cmmin)

Pollct Ploc Diemcter (oam)

R18, PACl 20, PE 02, 5 rpm, Upf 40

O HOcm + H6cem © HI120cm A& H 150 cm
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RUN NO. 19

parameters:
a) Polyaluminum chloride dosage was 3 mgi/l.
b) 0.2 mg./l.
c) of « ag ior 5 rpnm.
d) Iocity _‘ 40 cm./min.
The ex results of each run were shown in the
following fi
R 19, PA rpm, Upf 40
e .
19
18
17
18
15
14 ' ‘o s
134 : :
P UEINENINEINT
bl ,
L1y

Bfftuent Turbidity (NTU)
=

AR AINTUURIINGA Y

115

The experimental condition was consisted of the following

a3 -
2 - ;

1 - —— - 5




Pellzt floc oettling velooity (cm.‘zxim)

Pellet Ploo Diemecter (mm)

R19, PACI 3.0, PE 02, 5 rpm, Upf 40

'S5 rpm, Upf 40

29

S :
|fusnening

g HOem + H80em ¢ H 20 cm . A H 150 cm
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Bffluent Turbidity (NTU)

RUN NO. 20

117

The experimental condition was consisted of the following

parameters:
a) Polyaluminum chloride dosage was 4
b) Anionic pol ;: s8ge was 0.2
c) 8-
d) 40
The ¢

following fi

mg./1.
mg./1.
rpm.

cm./min.

run were shown in the

148 INENINYINS
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R20, PAC1 40, PE 02, 5 rpm, Upfl 40

Pullzt floc scttling velocity (om-min)

4 :"-l_ Y 1 )
fadacrd,

R20, PACI 5 rpm, Upf 40

os

T

.|
b

ast: . ‘ /e_,,__.-—a

‘Pellet Ploc Diamcter (mm)

AMANTUAMINAY

o

L B L Ll
] 2 + 8
Tima (hr)

O HOcm + H80 cm © H R0 cm a&o H 150 cm
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. Bffluent Turdldity (NTU)

RUN NO. 21

2

119

The experimental condition was consisted of the following

parameters:
a) Polyaluminum chloride dosage was 1 mg./1.
b) ymer [dosa : 0.3 =g /1.
- 5 rpm.

40 cm./min.

U INENTNEINT
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Pellet Ploc Diamuter (mam)

city (cm.“min)

y Perllct Ploc Hotbling Velo

R24, BRCL &0 PE 03, 5 rpm, Upf 40

. -v “ ' '4
ﬂuﬂqwﬂwﬁwawnﬁ
amm' TRIATE

o4

: T T T T -
0 2 <+ 8 B

O HOUcm + H60cm <© H 20 cm & H 150 cm
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RUN NO. 24

The experimental condition was consisted of the following

- parameters:
a) Polyaluminum chloride dosage was 4 mg./l.
b) % y I;. L A0S § 0.3 lllg./l.

5 rpm.

40 cm./min.

each run were shown in the

following fi ' - ’E%;::i\\

rpm, Upf 40

X'}

FugIngninens
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Bffluent Turbidity (NTU)




Pallzt flog settling veloolty tcm/min)

(o)

Pollet Ploc Disxmoter

122
R24, PACl 40, PE 03, 5 rpm, Upf 40

R24, PACI

0 HOecm + Ho80 cm ¢ H RO0Ocecm & H 150 cm



Bffluent Turbidity (NTU)

2
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RUN NO. 25

123

The experimental condition was consisted of the following

parameters:

a) Polyaluminum chloride dosaée was . 1 meg. /1.
b) 0.1 mg./l.
c) . :f padc dgliaiion 10 rpm.
d) F10w veloci v as.. - 30 cm./min.
The expel :vﬁ 2 e _run were shown in the
following fi
R 25, PAGCI 1.0, PE Upf 30

1 A )

s o

17 IB

16

15

13

- EJ’J ‘VIEWliW Eﬂﬂ‘i

g 'LJ

i1

m—

4 -

’]ﬂﬁﬂim 7o)

[\
> 1
]
o

Tims (br)



Pellet Ploc Hettling Velocity (em - min)

Pollct Ploc Diemster (mm)

R25, PACI 1.0, PE 0., 10 rpm, Upf 30

'ﬂusqwﬂwﬁwa1ﬂﬁ

QW’]M?T‘?@U%JW]’JVIEI’IM

Tims (hr)

O HOcem + H60em ¢ H R0 cm o H 150 cm
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Hfflucnt Turbidity (WTU)
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125
RUN NO. 26

The experimental condition was consisted of the following

parameters:
a) Polyaluminum chloride dosage was 26mg. /1,
b) Uol . mgi/l.
c) 10  rpm.
d) 30 cm./min.

h run were shown in the

sz
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PBettling Velocity (com’min)

Pollut Ploc

Pellet Ploc Diemster (mm)

R26, PACl 2.0, PE 0.4, .10 . rpm, ‘Upf 30

2a | | _“\\\\ roms
|
§ —
AULINENINYINT
0z B____—r_,e—/”“'a’“-e
PNAITIWARING A Y

Tima Car)

0 HOcm + H8 cm © H 120 ecm & H 150 cm
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Effluent Turbidity (NTU)

127
RUN NO. 27

AThe4experimental condition was consisted of the following

paraméters:
a) Polyaluminum chloride dosage was 3 mg./l.
b) Aniéﬁic_p : per dosage was 0.1 mg./l.
c) '

10  rpm.

d) 30 cm./min.

h run were shown in the

HAu INENINgIns
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Pcllot Ploc Bottling Velocity (ocm "min)

Pellet Ploc Diemecter (mm)

128
R27, PACl 3.0, PE 0.4, 10 rpm, Upf 30

”'ﬂumwﬁwmm
T m
ammﬂimum'zwmaﬂ

Tima (hr)

O HOcm + H80 cm <© H {20ecm & H 150 cm



Hffluent Turbidity (NTU)

RUN NO. 28

The experimental condition was consisted of

parameters:

a) Polyaluminum chloride dosage was

b) Anionic poly .1

129

the following

4 mg./l1.
0.1 mg./l.
10 rpm.

30 cm./min.

run were shown in the .

SAULINENINYINT
qiﬁﬂmmmummmaa

1 -




Pellut Ploc Hettling Velocity (cm.“min)

i Pellet Ploc Diemoter (mm)

R28, PACl 40, PE 0.4, 10 rpm, Upf 30

qﬁﬂaqmmnwmﬁ' 1

O HOcecm + H80cm <¢ H£20cm & H 150 cm
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RUN NO. 29

The experimental condition was consisted of the following

parameters:
a) Polyaluminum chloride dosage was 1> .mg. /1,
b) 0:% mg./).
c) of paddle Lor . 10 rpm.

Hffluent Turbidity (NTU)
- -

ch run were shown in the

y
U INENTNGINT
NANTUNRINGAY
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30 cm./min.



Prllet Ploc Hcttling Velocity (om/min)

Pellct Ploc Diemecter (mm)

132
R29, PAC] 1.0, PE 02, 10 rpm, Upf 30

100

m —

] 3

T s\/

80 - \'.‘ L;-lll ‘

%0 -

w —
0 8
R 29, pacl {&-PE" 10 rpm, Upf 30

as T TR

e ._’Ei_‘—_—m_w

o] T T s g T

0 2 " & 8

O HOecm 4+ H80 cm © H 20 cm A H 150 cm



Bffluent Turbidity (NTU)
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RUN NO. 30

The experimental condition was consisted of the following

parameters:
a) Polyaluminum chloride dosage was 2 - mgi/l.
b) | 0.2 wg./1
c) 10 .rpm.
d) 30 cm./min.
The e

run were shown in the

following fig

Q. rpm, Upf 30
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Pellet Ploc Hettling Velocity (cm onin)

(mm)

Pcllet Plooc Diamcher

' R30, PACI 20, PE 02, 10 rpm, Upf 30

§.8 L8
| 2 |
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R30, PACI 240, PE 02,710 rpm, Upf 30

O HOcm + H80cm < H R0 cecm a4 H 150 cm
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135
RUN NO. 31 '

The experimental condition was consisted of the following

parameters:

a) Polyaluminum chloride dosage was 3 mg./l.

b) Q20 wmg /1
c) 10 rpm.
d) 30 cm./min.

h run were shown in the

;U INENINeNS
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Pcllct Ploc Bottling Vcloclﬁr (cm - min)

Pellet Ploc Diemster (oam)
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R 31, PACl 3.0, PE 02, 10 rpm, Upf 30
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Bffluent Turbidity (NTU)
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RUN NO. 32

The experimental condition was consisted of the following

parameters:
a) Polyaluminum chloride dosage was 4 mg./l.
b) lyme 0S ' 0.2 mg./l.

10  rpm.

30 cm./min.

1 run were shown in the
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Pollat Ploc Hottling Velocity (om/main)

Pcllet Ploc Diemcter (mm)

R32, PACl 40, PE 02, 5 rpm, Upf 30

O HOcm + H80cm <© H#ROem A H 150 cm
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139
RUN NO. 33

The experimental condition was consisted of the following

parameters:
a) Polyaluminum chlofide dosage was 1 mg./l.
b) 0.3 ° mge/l.
c) 10 rpm.
d) 30 cm./min.

h run were shown in the

Bffluent Turbidity (NTU)
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R 33, PACl 108, PE 0.3, 10 rpny: Upfl 30

0
A
K|
‘g m—
K . :
2 7
S
-]
§ :
u 80
i > ‘
b
® »
= 0 —
L
P
s
i
~

0 -

]

R33, PACl 10, PE | 0 rpm, Upf 30
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Bffluent Turbidity (NTU)

141
RUN NO. 34

The experimental condition was consisted of the following

parameters:

a) Polyaluminum chloride dosage was 2 mg./l.

b) Anionic was 0.3 “mg /.
c) .;. add1 agits  fn was 10 rpm.

d) 30 cm./min.

cXPET L sults g“m;; run were shown in the
following figliregé A // = 1 " - ;
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ENANIUNRIINGAY



Pellet Ploc Hettling Velocity (cmmain)

Pellet Plooc Dimmcter (mm)

R34, PACl 2.0, PE 03, 10 rpm, Upf 30

R34, PACI 206, PE 0 rpm, Upf 30
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qﬁmnmumfmmaﬂ

]

L3 | T
] : &/ &+ -1
Tima (hr)

0O HOcm + H6t0cm <© H R0 cm a H 150 cm
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Bffluent Turbidity (NTU)

RUN NO. 37

143

The experimental condition was consisted of the following

parameters:
a) Polyaluminum chloride dosage was 1
b) 0.3
G}l 10
d) 40
The e

mg./1.
mg./1.
rpm.

cm./min.

.ch run were shown in the

D) rpm; Upf 40




Pollet Ploc Bettling Velocity (om.“min)

Pellet Ploc Diamcter (mm)

144

R37, PACl 1.0, PE 0.1, 10 rpm, Upf 40
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Bffluent Turbldity (NTU)

145
RUN NO. 38

The experimental condition was consisted of the following

parameters:

a) Polyaluminum chloride dosage was 2 mg./l.

b) Anionic p was 5 0.3 mg./l.

c) was 10 rpm.
d) - 40 cm./min.
The ; 0 \ggxx,run were shown in the

_following fi
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Pellet Ploc Bettling Velocity (com/min)

Pellet Plor Diemcter (mmid

o3

0d

a3 -
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R38, PACl 2.0, PE 0.4, 10 rpm, Upf 40

. Lo s )
R38, PAC O —=E_ 88510 rpm, Upf 40

|
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Bffluent Turbidity (NTU)

147
RUN NO. 39

The experimental condition was consisted of the following

parameters:
a) Polyaluminum chloride dosage was 3 mg./l.
b) 1 sa8 0:3 “mg./l.

10 rpm.

40 cm./min.

ch run were shown in the

following figm ,> ¥ AN 3\5&\
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R39, PACl 3.0, PE 0.1, 10 rpm, Upf 40

Pellet Ploc Hettling Velocity (crn.”min)

::ﬂumwﬂmwm
: ARIANAINNIINGIA Y
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Tima (hr)

O HOem + HtOcm © H R0 cm A H 150 cm
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RUN NO. 40

The experimental condition was consisted of the following

parameters:
a) Polyaluminum chloride dosage was ; 4 mg./l.
b) 0.3 mg./i.
c) 10 rpm.

40 cm./min.

h run were shown in the

Ui INENINeINg
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Bffluent Turbidity (NTU)
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Poll:t Ploc Bettling Velocity (cm/min)

(mm)

Dieancter

Pellet Ploc

150

R 40, PACl 4.0, PE 0.4, 10 rpm, Upf 40

. /] " v -J:' :
R‘4’0’ PAC] ;E:::— 10 rpm, Upf 40
IRl
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0 HOem + H6860em ¢ HROcecm 4o H 150 cm



Bffluent Turbidity (NTU)

151

RUN NO. 41

The experimental condition was consisted of the following

parameters:
a) Polyaluminum chloride dosage was 1 mg./l.
b) 0.2 mg./l.
c) 10 rpm.

40 cm./min.

The exp e esults of & _run were shown in the
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aﬁwaﬁnimumfmma
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Pellet Ploc BHettling Velocity (ocm.“min)

Pellct Ploc Dierncter (mmd
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R41, PACl 1.0, PE 0.2, 10 rpm, Upf 40
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Bfflucnt Turbldity (XTU)

153

RUN NO. 42

- The experimental condition was consisted of the following

parameters:
a) Polyaluminum chloride dosage was : 27 img. /1.,
b) D2 g 71
c) 10  rpm.

40 gm./min.

The experi resul 0 ich run were shown .in the

R 42, PACL-20; PE' : rpm, Upf 40
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Pcllct Ploc Hettling Velocity (cm/miin)

Pcllct Ploc Dimmecter (onm)

BB BB
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'R42, PACl 20, PE 02, 10 rpm, Upf 40
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Bffluent Turbidity (NTU)

155

RUN NO. 43

The experimental condition was consisted of the following

parameters:
. a) Polyaluminum chloride dosage was 3 mg./l.
b) 0.2. mg./Y:
c) 10 rpm.
d) 40 cm./min.

run were shown in the

following fi
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Pellect Ploc BHettling Velocity (cm.“min)

' Pellet Ploc Dinmcter (mm)

R43, PACl1 3.0, PE 02, 10 rpm, -Upf 40

0

m-—
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R43, PAC] 3 e 10 rpm, Upf 40
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O HOcm + H6680cm © H£R220cm 4 H 150 cm

156



Bffluent Turbidity (NTU)

157

RUN NO. 44

The experimental condition was consisted of the following

parameters:
a) Polyaluminum chloride dosage was 4 mg./l.
b) 0.2 mg./l.
é) 10  rpm.

40 cm./min.

The ex esults of run were shown in the

R 44, PACl-440, PE rpm, Upf 40
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ecity (oo mnin)

Pellet Ploc Hettling Vel

Pellet Ploo Diemecter (onm)
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R44, PACI 4.0, PE 02, 10 rpm, Upf 40
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O HOcm + H680cm <© H#ROcecm A H 150 cm



Bffluent Turbidity (NTU)

2

159

RUN NO. 45

The experimental condition was consisted of the following

parameters:
a) Polyaluminum chloride-dosage was ' s G
b) 0.3 mg./l.
c) 10  rpm.

ocbERGEGESBLB
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40 cm./min.

i run were shown in the
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Pellet Ploc fettling Velocity (om. min)

Peollet Ploc Diemcter (mm)

R45, PACl 1.0, PE 0.3, 10 rpm, Upf 40

o3

a.«<H 0 cm- ‘+ Ho0em ¢ H1200ecm Ao H 150 cm
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Hffluent Turbidity (NTU)

RUN NO. 48

161

The experimental condition was consisted of the following

parameters:

4
k<

2

1
[}

a) Polyaluminum chloride dosage was

b) Anionic po ~’f  sage was
c)

d) Upfle

4 mg./l.
0.3 mg./l.
10 rpm.

40 cm./min.

h run were shown in the
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Pellet Ploc Hettling Velecity (cm/min)

Pcllct Ploc Diammmcter (mum)

58 BB
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B
1

R48, PACl 4.0, PE 0.3, 10 rpm, Upf 40
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R48, PAC] #o°7P E‘ 10 rpm, Upf 40

O HOcm + HS8 cm © H #R20cm A H 15 cm
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HBffluent Turbidity (NTU)

163
RUN NO. 49

The experimental condition was consisted of the following

parameters:
a) Polyaluminum chloride dosage was I mg./).
b) Q1 ‘mg./1.
15 rpm.

30 cm./min,

h run were shown in the

R 49, PACI 40, PE Of" Upf 30
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ling Velocity (cm min)

Pcllut Ploc Hett

Pcllet Ploc Diamcter (mm)

R49, PACL 1.0, PE 0.1, 15 vpm, Upf 30

R49, PACI "f...'.:

1as

2 rpm, Upf 30
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- Bffluent Turdbidity (NTU)

RUN NO. 50

165

The experimental condition was consisted of the following

prarameters:
a) Polyaluminum chloride dosage was 2
b) 0.1
c) 15
d) 30
The ex

q

8
3
4 -
3 -
2 -
4
0 T

‘o

200k

AN TUUNIANGN

mg./1.
mg./1.
rpm.

cm./min.

f each run were shown in the
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Pellct Ploc Hettling Velocity (cm.“min)

(nm)

Pellet Ploc Dismmecter

R50, PACl 2.0, PE 0., 15 rpm, Upf 30

58 8

R50, PACl 2.k 8 rpm, Upf 30
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Bffluent Turbidity (NTU)

RUN NO. 51

167

The experimental condition was consisted of the following

parameters:

a) Polyaluminum chloride dosage was

b)

The experfimg esults of ‘each run were sh

0.

3 mg./l.
1 mg. /).
15 rpm.

30 cm./min.

own in the
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Bettling Velocity (crno"min)

Ploc

Pellat

Pellet Ploc Diexncter (mm)

R51, PACl 3.0, PE 0., 15 rpm, Upf 30
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Bffluent Turbidity (NTU)

169
RUN NO. 52

The experimental condition was consisted of the following

parameters:
a) Polyaluminum chloride dosage was 4 mg./l.
b) 01 wmg. /.
c) 15 rpm.

30 cm./min.

The experi esults of ez run were shown in the

R 52, PACL/40, PE 5 rpm, Upf 30
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Pellut Ploc BHettling Velocity (crn/min)

Pcllet Ploc Diemcter (mnd

170

R52, PAC]l 4.0, PE 01, 15 rpm, Upf 30

.

' R52, PACI 46, PE - L UpLaa0
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Bffluent Turbidity (NTU)

171
RUN NO. 53

The experimental condition was consisted of the following

parameters:
a) Polyaluminum chloride dosage was 1 mg./l.
b) ' 0.2 mg./k
7 45 rpm.

30 cm./min.

run were shown in the
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Pollut Ploc Hettling Veleocity (cmo“min)

Pellet Ploc Diemmcter (mm)

172

R 53, PAC1 1.0, PE 02, 15 rpm, Upf 30
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Bfflucnt Turbidity (XTU)

RUN NO. 54

173

" The experimental condition was consisted of the following

parameters:
a) Polyaluminum chloride dosage was 2
b) 0.2
¢) 15
d) 30

The exp st S O] 2ach

N

following fi

run were shown

mg./1.
mg./1.
rpm.
cm./min.

in the
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Pollct Ploc Hettling Velocity (oo min)

Pecllet Ploe Diamcter (mm)

R 54, PAC1 20, PE 02, 15 rpm, Upf 30
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110 —
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R54, PACL 2@ P 3

s
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15 rpm, Upf 30
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Brrlucnt Turbidity (NTU)

175

RUN NO. 55

The experimental condition was consisted of the following

parameters:
a) Polyaluminum chloride dosage was g mgi/l,
b) 0.2 mg./l.
c) 15 rpm.

30 cm./min.

The experimental results of each run were shown in the
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Pellct Ploc Heottline Velocity (om."min)

-~ Pellet Ploc Diemvcter (mm)

176

KoU0, -PACI 30, PE OZ 15 rpm, Upf 30
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Bfflucnt Turbidity (NTU)

177
RUN NO. 56

\

The experimental condition was consisted of the following

parameters:
a) Polyaluminum chloride dosage was 4 mg./l.
b) 0.2 mg./l.
c) 155 rpm.

30 cm./min.

.ch run were shown in the

following fi

R 56, PACL/40/PE! rpm, Upf 30
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Pollct Ploc Hettling Velocity (om muin)

Pellet Ploc Diemcter (mam)

R

178

56, PACl 4.0, PE 02, 15 rpm, Upf 30

R56, PACL 407

.

Upf 30
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Bfflucnt Turbidity (N1U)

179
RUN NO. 57

The experimental condition was consisted of the following

parameters:
a) Polyaluminum chloride dosage was 1o mg. /L
b) Anionic polyme sage 0.3 mé./l.
c) : 7 l was 15 - rpm.
d)

30 cm./min.

The exper asults of each run were shown in the
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Pellet Ploc Bettling Velocity (cm.min)

meter (onm)

Pcllect Ploc Dia

R57, PACl 1.0, PE 0.3, 15 rpm, Upf 30

R57, PACI »‘:{ 5 rpm, Upf 30

i

Tiroa (hr)

O HOcm + HﬁOcm.O H RO em & H 150 ¢cm
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Bfflucnt Turbidity (NTU)
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181
‘RUN_NO. 58

The experimental condition was consisted of the following

parameters:

a) Polyaluminum chloride dosage was 2 mg./l.

b) 0.3 mg./l.

15 rpm.
30 cm./min.

The experime ' s of each run were shown in the
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AN TUAMINYAE

-
.



Pellut Ploc Hettling Velocity (cm.“min) j

Pellct Ploc Diemcter (om)

R58, PAC1 2.0, PE 0.3, 15 rpm, Upf 30

R58, PACl 2.0 _-.‘- 5 rpm, Upf 30
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Bffluent Turbidity (NTU)

183
RUN NO. 61

The experimental condition was consisted of the following

parameters:
a) Polyaluminum chloride dosage was 1 mg./l.
b) 0.1 umg /1.
c) 15  rpm.

40 cm./min.

The exper: asults of h run were shown in the

following fi
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Pellct Ploc Hettling Velocity (cxn . min)

Pellct Ploc Diamoter (mum)

. 110 -

R61, PACI 18, PE 0.1, 15 rpm, Upf 40
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Bfflucnt Turbidity (NTU)

185

RUN NO. 62
The experimental condition was consisted of the following
paiameters:
a) Polyaluminum chloride dosage was 2 mng./l.
b) ' ST ME) .
c) w-f‘l d 'J.:; ion 15 rpm.
d) 313 ocity wa “, e~ 40  cm./min.
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Pellet Ploc Hettling Velocity (om “min)

Diemecter (oam)

Pellet Ploo

R62, PAC1 2.0, PE 0., 15 rpm, Upf 40

R62, PACI 28 PE 04, 15 rpm, Upf 40
b .
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Time (hr)

U HOcem + H60cm © H 120 cm A H 15 cm
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Hefluent Turbidity (NTU)

187
RUN NO. 63

The experimental condition was consisted of the following

parameters:
a) Polyaluminum chloride dosage was i Qg./l.
b) | 0.1 =wg. /i,
) 15 rpm.

40 cm./min.

ch run were shown in the

following fi z — . ﬁk&ﬁ“\
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Pellet Ploc Hettling Velocity (e min)

Diamcter (m) -

Pcllet Ploc

o]

R63, PACI 3.0, PE 0.1, 15 rpm, Upf 40

R63, PAC1/3.0, PE 0 ‘rpm, Upf 40

- F

I

E ]
ﬂUﬂW

AANTBIm N d

¥ ] ¥
0 2 + [
Tima (hr)

O HOcm + H680cm ¢ H 20 cm & H 150 cm
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Bffluent Turbidity (NTU)

RUN NO. 64

The experimental condition was consisted of the
parameters:

a) Polyaluminum chloride dosage was . 4

b) 0.1

c) of t%fx agitaii 15

d) oy velecity 40

The e ‘ ; \*Q\\; un were shown
following fi N

189

following

:ng./l.

‘mg./1.
rpm.
cm./min.

in the
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Pellct Ploc Hettling Velocity (om/min)

Pellct Ploc Dieyncter (mum)

R64, PACl 4.0, PE 0.4, 15 rpm, Upf 40
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Bfflucnt Turbidity (NTU)

191
RUN NO. 65

The experimental condition was consisted of the following

parameters:
a) Polyaluminum chloride dosage was : 1 mg./l.
b) U.2 . mg:i/l.
c) f‘ ldle agi :  ; 15 rpm.

40 cm./min.

run were shown in the
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Pellet Ploc Hettline Velocity (ocm/min)

Pecllct Ploc Diemcter (mm)

R65, PACl 1.0, PE 02, 15 rpm, Upf 40

O HOem + Hohcecm ¢ H120ecm o H 150 cm
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Bffluent Turbidity (NTU)

RUN NO. 66

193

The experimental condition was consisted of the following

parameters:
a) Polyaluminum chloride dosage was 2 - mg./1.
b) Anionic pol: f' cage was 0.2 mg. /1.
c) : ‘ was | 15  rpm.
d) 40‘ cm./min,
The expe enta ds f}~ > run were shown in the
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Pellet Ploc Bettling Velocity (o min)

Pellet Ploc Diameter (mm)

Re6, ‘BACL 2.0, °PE 02, 15 rpm,: Upf 40
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195

RUN NO. 67

The experimental condition was consisted of the following

parameters:
a) Polyaluminum chloride dosage was 3 mg./l.
b) polymtd figsege vas ez wghn,
. 4 15 rpm.

40 cm./min.

h run were shown in the

R 67, PACK 30, PE rpm, Upf 40
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Pellut Ploc Hettling Velocity (ecmmin)

Pellet Ploc

Dinmeter (onm)

196

R67, PACl1 3.0, PE 02, 15 rpm, Upf 40

LB

R67, PACI 3 i”-a 15 rpm, Upf 40
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Bffluent Turbidity (NTU)
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RUN NO. 68

The experimental condition was consisted of the following

parameters:
( a) Polyaluminum chloride dosage was 4 mg./1.
~-b) 0.2 mg./1.
c) 15 rpm.

40 cm./min.

The ex esults o: ach run were shown in the

R 68 4.0, PE 0215 rpm, Upf 40
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R68, PACl 4.0, PE 02, i5 rpm, Upf 40

Pellut Ploc Bettling Velocity (crm’min)

"
3)—0 '
R68, PACI ..“"5‘ 15 r‘pm, Upf 40
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Bffluent Turbidity (NTU)

RUN NO. 69
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The experimental condition was consisted of the following

parameters:
a) Polyaluminum chloride dosage was 1 mg./l. &
b) 0.3 mg./l.
c) n 15 rpm.
d) ; velocit}y 40 cm./min.

The M rasults o1 ach run were shown in the
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R69, PAC1 1.0, PE 03, 15 rpm, Upf 40
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Bffluent Turbidity (NTU)
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RUN NO. 70

The experimental condition was consisted of the following

paramete:s:
a) Polyaluminum chloride dosage was 2 mg./l.
b) 0:3 " “mg. /Y.
¢l 15. ‘rpm.
d) 40 cm./min.
The expepd asults of each run were shown in the

following figurés: 4 W%

R 70, PACL:20, PE 5 rpm, Upf 40
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ocity (cim“min)

Pecllet Ploc HAettling Vel

Pellet Ploc Diemcter (mm)
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R70, PACL 20, PE 03, 15:rpm, Upf 40
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Brfluent Turbidity (NTU)
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RUN NO. 72

The experimental condition was consisted of the following

parameters:
a) Polyaluminum chloride dosage was ditome /)
b) /mer [dosz Ood o mg./1.
£ b : 15 fpm.

40 cm./min.

of each run were shown in the
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15 rpm, Upf 40

R72, PACl 4.0, PE 03,

Uptf 40

R72, PACU 40, F
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