The Membrane Soc. of Korea('99 Spring Meeting) 145

Biztet I-16
Loz s ol8st o|2HMAH SHolAM X x=Hol
guazy AAY Mol ojx= de
o35 - 04T
N

Effect of Operating Conditions on CaSO4 Scale Formation in
Nanofiltration for Water Softening

Sangho Lee and Chung-Hak Lee
School of Chemical Engineering, Seoul National University

1. NE&
oo AL B A9 AAA € AT ARE FASE HAQ
zpol7] wie] olo ol A& ojsf A wFtHFE TEE LY A&

o M w$ Fod AT & £ vk AR FEe FAHY ol &
o] gutdt =y AR FAAME 1 AUt FH FRY A AFH
ojgk7] W&o, B WrlFol A g AF= HHAH SR mju|g
AAelr}, Fr]go og o d YL i
U EAYdE EFdta 1 v ES &
ot wEbM ol Helute 54 S 3
33k 2AY A2 2 EFY Wy
Ao Hevte FeE MAst=d F

2 AFqAe ol g o 7o
et A dEAHQL 2AY FFEAY ) FAEF(CaS0H)E 29
2A2 MASA zt7]) e f4 A dHZANAN YEYE B d dAs
Hli BA et g ze] e dd nx= FFE AT 1I )E
o] AA 3l o] & (Crystallization Theory)S #&|%t Aj2a"o] =]18te] 2
o HAS AARo)|E WA szt stH Tk

2. o] &
AR s Hode AP {AF HAGsHBulk Crystallization)ol
olgt Aol JAY HxW AAI(Surface Crystallization)ell &8 =2 #



146 ct=ofetal '99A T EH EE 3l

WA i) FrbA B2 st 28 H, o
I 2ol #Ad AEARAY mdel o5 ¥y

AP—7m A -4 (1
= X

nlo t:o‘»
4 ff;
J

~

1

A71M J ABse Exol APE Wb AU, 1t AFY, A, Aps
72t welete) wREs RWARS ) oste] vhal o) Aol
FbA o g ARE 7 49 ANHE 2R Fol weskA Ak

g9 F 245 2 WA oda WY A4 AFe vhex
2ol ved 4 .

dm
c — K _ n
dt v(Cb Cs) (2)
dm
S :K _ n
dt s(cw Cs) (3)

AN me Ko my K= 247t 89 3 248 3 522480 o8 A4
d A7 ARh WEEEHTIN 0 o AL Skt ;mowu 3
LB o BARH olee) Eabmolth of A% ERAAH 4

RFEEE 09 Baol 89 7 2489 45 cbsq 457t 9
X v WAYEe] AHd Fo4e o gus &
o Fol M9l o] eme] solel oa] JwA Bk wekA ol
ol Hod WAYEZL BEsE L FEYYT 2o FAY
sael xdo] weA g A "

3. 4%

T Age gEA 2AY A BAZ g FgaRg Bxst
B4E AHGSIAT £ A ALE3 e NF-45 Zeglgtoa 271 o
2o g% L2 A9 AASEH(HB% o4 Hol= urolr) Raur A%
& HAY EEE o839 IA AN Total recycle) By oz 43359
=
4. 43 @ EE

trofst 2Ads Hoge AYEEE eAEN & 2A 4P
B A0R vebgth F HEfde] Bl 4EgHo] wol el upe



The Membrane Soc. of Korea('99 Spring Meeting) 147

T2 e £ Folxe o etk E£§ o 4% ¥UAY
of o3 HeRe FEE AL UyBAes FEH o9 iy
ol &A% HAste] o3 Ao Ut

70 70

—o— 0.35 m/sec —e— 0.35 m/sec
60 —v— 0.525 m/sec 60 —v— 0.525 m/sec
; —&— 1.0 m/sec —a— 1.0 m/sec

% —e— 2.0 m/sec % —e— 2.0 m/sec
g —a— 4.0 m/sec g —&— 4.0 m/sec
40 ~NT 40
E £
3 3
x 30 x 30
3 3
[T w

20 20

10 i\ 10

0 - . y : . . . { 0 . . . > . : J

0 100 200 300 400 500 600 700 800 0 100 200 300 400 500 600 700 800
Time (min) Time (min)
(a) 10 bar (b) 5 bar

Fig.1. Flux decline during nanofiltration of CaSO4 supersaturated
solution. initial supersaturation degree: 2.40.
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