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Abstract : This work was performed to investigate proper condition of coagulation treatment as UF process pretreatment that con-
sider UF permeate flux and residual Al concentration. The coagulant used an alum as Alx(SO4); + 16H,O and PACI (r = 1.5) made
this study. The experiment was tested in adjusting conditions such as alum dose, flocculation time and coagulation pH of seawater.
Consequently, higher coagulant dose lead to elevation of UF permeate flux while residual aluminium also increased in condition
of pH 8.0. The most suitable condition which has a good permeate flux and low residual aluminium, in this works, was coagulant
dose of 0.7 mg/L (as Al, alum) and 1.2 mg/L (as Al, PACI) and coagulation pH 6.5. In addition, applying the flocculation time
with 1.2 mg/L of PACI reduced. The flocculation time reduced UF permeate flux in using alum.
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Table 1, Characteristics of seawater quality taken at Kijang area,
Busan, Korea

Parameters Unit Range
Temperature T 5~23
pH - 7.9~83
Turbidity NTU 1.07~584
TOC mg/L 08-12
UVass cm’” 0.008~0.012
Alkalinity mg/L as CaCOs 109.7~136.8
Conductivity us/cm at 25C 40,469~46,486
TDS mg/L 27,114~31,146

Table 2, Characteristics of aluminum fraction in alum and PACI

monomeric Al (%) polymeric Al (%) precipitate Al (%)

Alum 92 3 5
PACI (r=15) 285 67.7 38
* 12 [OH)/[A]
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Fig. 1. Result of jar test: effect of coagulant dose on residual
turbidity (20°C).
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Fig. 2. Schematics of batch type UF membrane filtration assembly,
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Fig. 3. Change in flux of UF membrane filtration under various flocculation mixing times and coagulant doses (pH 8.0, 20C), alum
and PACI dose: (a) 0.3 mg/L, (b) 0.7 mg/L, (c) 1.2 mg/L.

flux 7182 40% olom ehgrt uix 2 Fig.3b) & S7HIESS floce] 2717} S7kete] uhe] o] v
9 (© AHET alume] A FAEEIL 07 W12 mgl  Veht UFRe] flux ST SR Fan 27
A wf flucks Spde] fluxich S7180] 27 142%, 71 oA alum SHAE ALERAS A B ATe} L5
%, 6.8% I 40.8%, 31.2%, 29.6%EH HE AT oA 24 t} 22U PACI SHAE AFEHS A9 alumits= BHE
WS fluxE S7HAI7I=T £ AR e rxldes FdFol S7HE,E flux F7F A& HaEdh E3F ¢
ZAMEQlEk BHA PACIO) A9 $¢5%=7E 0.7 H 1.2 mg/L Sk AZEE A WeE ARERS foE & SHA=
A o fluxis S5 Yol flux Wk F7HEol Z42E 415%, AR 2 A3E gehhgch Aum SHAE AHEeS
46.1%, 41.7% % 35.9% 40.9%, 48.1%= L EFSTH PACIQ AL & wHl AI7FS 2358 UFEHY] fluxE A7 ]= o
Aol A Foldk whet 42 esunks ARk AR olA & & 3 Ao r 2ARESQIA PACE SYAIE AHESHAS 7
A FUBEE Z/HNL4E flux F7Hgo] Fadhe 2 9 FA%Esh 12 mgl 281 g&myk Alzko] 1089] 2
T2 UERHT PACE FU%E7E 0.7 mgl oftell A= ¢ oA flux7} 48.1% 24 714 otk o] e g mtol
She 2 S uA A RPOoU FUFEF £ 12 UF fluxo] vjx e Auln7] 918 dead-end 2o
mg/Lel ¢ &AL Abo] SATEE flux /& B A FES) HEEE kinetic RIES HgHAT0 1 2
FaeHA 7kt Ae® UEh alum®] o= w9 = Table 3] UERRIEE Alum 915571 0.3 X 0.7 mg/L
AgS Bt Lahoussine-Turcaud S92 2214 2Qlex oA S eyt 2w HES] Ks (Standard Blocking number)
Table 3. Estimation of kinetic constants for each filtration model
Alum PACI
Cogg:leant Operating Standard Cake Intermediate Standard Cake Intermediate

(mg/L as A) conditions blocking number filtration number blocking number blocking number filtration number  blocking number

Ks (M) Kc (min/m®) Ki (m™) Ks (m?) Kc (min/m®) Ki (m™

R.M. only 0.023 0.058 165 0.007 0.012 0.49

03 R.M.+SM. 5 min 0.024 0.056 1.81 0.007 0.012 0.53

RM.+SM. 10 mim 0.025 0.065 194 0.007 0.011 0.49

R.M. only 0.024 0.062 177 0.008 0.014 0.59

0.7 R.M.+S M. 5 min 0.026 0.063 19 0.008 0.015 0.55

R.M.+SM. 10 min 0.025 0.06 185 0.007 0.012 0.52

R.M, only 0.008 0.016 0.59 0.009 0.017 067

12 R.M.+SM. 5 min 0.013 0.027 0.92 0.009 0.015 0.62

R.M.+SM. 10 min 0.013 0.028 0.96 0.007 0.014 053

*R.M.: Rapid Mixing, S.M.: Slow Mixing
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Fig. 4. Comparison of UF flux under different coagulation pH conditions (R.M. alone, 20°C), coagulation pH: (a) pH 8.0, (b) pH 6.5,

CHetErAZats|x| | M35 H75] 20134 72

, 499



500

J. Kor. Soc. Environ. Eng.
A=0| . Z2401M
O L o

50

ed (%)

N
o

30

Efficiency of flux improVv!
N
o

Fig. 5. Comparison of UF flux efficiency under different pH and
coagulant dose (R.M. only, 20C).
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