AAEH 9o UF 24 A HHLAzds AT A7

AAFHY AHes dA gl wet oz 7HA ol2d P ofFEo] EFEH I
ok oolel wet AZE Al ol JkA Aegst BedH, ol#d Az ZA screen
cleaner system, filtering 59 ¥ % A, 5% Aol ol Ao 3Aqt, oA
FAE wes FF el ARg Al Fairt BAste, 8474 A2 dHss ‘:’a“?l‘:}

Ultrafiltration system A4, % g7t 7153 systeml 24 AXZH W
£ AE A edFaERel Yol A aFHE A Utk

2 AFMe AT wgel  ultrafiltration  systemE AlEsn #H A
product ¥ cleaning times ©As1nat st E3 fouling LA Al AHEH = 58

AFE HE F b B84 HF 2L FY 20 52 AT

2. A5 9 44

2.1 A As

2.1.1 9

I AAE 9dA] ¥4 9 WRDF(Wrinkled Rotary Drum Filter) 2 %8 955 AH
sto] AA g =Z 200mesh screend ZH&3}o] SSHEL AAF F ultrafiltration A2 E
ARBIAT 7123 W9 A Table 13 2t
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Table 1. ¥49) 718 A4
SS(ppm) COD(mg/l, Mn)  Conductivity (uS/cm)  Turbidity (NTU) pH
66 526 1369.3(217C) 2.02 8.08
2.1.2 Membrane
Qﬁdoﬂ /\]--g—@* membraneg] 7]15]: ZHQ‘S_‘ PAN(POIY&CFYIOHHI"HG)O]U:], g}- Z}i’]]g) 7]
B M52 Table 29 #t}.
Table 2. Membrane?] 7]¥ &4
A A MWCO U74/973 (mm/mm) 2} & (m?)
Polyacrylonitrile 100,000 0.8/1.5 0.7037
* FENT A Al 25! 25T, TMP : 1.5kg/cm’C 2 dAs%oH SHF+UL)E
Zr 331 AY & A5
2.2 Ultrafiltration system
% Eg AdAHol 7453 U/F systemS 7IEoZ sglon &% 25T, TMP
1.5kg/cm?’E nAsAch 949 ¥5 9 25 ARES A A 87 98ko] Fig 10l
A g} zZ+o}l water bath, stirrer, 54 & A=A &}t
—D>—O
PROOT LINE
U

o0 2 INLET LINE

L—O
g WE HeA5E

Fig 1. UF system
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A&Ho] A5HES A Gz U] THxE AASPoH Frde Avg
AASE AT AL overflowH £ Fo2A 449 FEE st
2.3 49 ¥4

2.3.1 White water®| ultrafiltration *] &
Membrane®] #FSFHEE A § U/F systemo] 23] product time,
cleaning time& AY zdo uegt ZAsY sl en, dYAZeit 184 F31
ZA38 flux &2 Fustgich FAHE fluxPFS o] §3to] ofdid oAl Zo
27 £FE5 359 3§ flux reductiongtg F3tch

FR,=(1——§’:‘;4)X100

ol .o
1=

FR, : flux reduction at time t after starting the experiment
Jpre : permeate flux at time t after starting the experiment

Jwr t water flux(pure water permeation flux) measured immediately before
the ultrafiltration experiment

232 359 54 £4
Aoz FyoH @i EAL wwsr] ¢3¢ HACH  DR/2500
Spectrophotometer® ¢} &30} CODE &A% 2n, HACH 2100P turbidimeter®

o] &3t B E =Asgct 3 Orion model 120 conductivity meterE o]£3}

3. 4%t 4 n&

3.1 Flux 4

Fig 2% cleaning time®] 30%2 1A Y ArgslellA product time W3lo] u}&
flux &8 Jerd T Zolt}h product timeo] F71ge] wat S E fluxghS A
st &= @S Bon, s o274 Alzke] #AAide BAFS JECL
product time 3089 7<% +AdE flux ol 101.06 L/m’hrE Ve, 4589
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2% 68.83 L/m’hr& L}EHM. product time 60%< ZZelA Ystd fluxghd
56.72 L/m’hr2 vrebtch x7le] Jebd fluxgkel 2lelA product time 308 %3
& 191.84 L/m’hr, 45% Z7AL 24753 L/m*hrE YER2H, 60%elr 232.22
L/m*hr2 —"F-’F—‘.E— £9 A#glo] product time Aol wrel st A g, AlZro]l A
#3tel] wet 1 F2Zol o IAA UEPEE ¢ F U3k product timeol F7Hee]
wel gho] poreE SHe olE Aol A FrlEglr] WEoR ®ojxid EH MY}
A A- AZHE BE product time 308 ZAA 817 4589 oA 13A17E,
608 ZAAM 14A7+2 2 product timeZo] F7tgel whet A SIE 7| 74A L] A
vol Z7Here & & UUth ol product timeF 7ol 2l& HGMFH H.Fo] zlolr}
AXNHA fluxd) eHA st G Aoz AR Eo X Fig 32 product timeo] W&
flux reduction #tolth = &55HT9e 2E o]8% flux reduction #E& %7
5 ERE BAYC) UFY AHzxde wE &g viwe] AHE + Ao Fig 39
Al Jebd vlel 2ol product time® el wel A3 flux reductiondkd 30® =
ANA 71.66%, 408 Z7ANA 80.87%. 60FlA 80.96%F eI SH, product
timeo} AA A% flux reductiongte] F7l8t= AL & 4 sUod, ot product
time©] 458 olAre] oA & Aolst Qe );‘S_E LHERR

300 ) 100
~—a—30m,30¢ :
Sm 305 | | 0t
250 —a—A5m 30s " —y
——60m.30s ‘ 89 i =
H N . ———— e S e
200 70
: < 60
3 so

> 40

z 304 {f._...._..:_,b_’;.‘é_g;,,

20 | —&—45m 30s

B

Flux(L./m 2hr)
s &
o =
[
Flux reauction(%)

1w | } —e—80m 30s
SRR

o

N . : o . N . .
1] 5 10 1% 20 24 39 35 40 a4y 9 5 10 15 26 25 30 35 40 45
Time{nr) time(hr)

Fig 2. product time W3] o & flux Fig 3. product time W3} w2 flux reduction
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100 300
a0
80

—=—60m,30s
250 ~—a— BOM.2m
4 ——60m.5m

70
60
50
40

Flux reduction(%) .

30 ——60m,30s
20 —a—60m,2m
10 ——60m.5m
0 0
0 5 10 15 20 25 30 35 40 45 [} S 10 15 20 25 ao 35 40 45
Time(hr) Time{hr)
Fig 4. cleaning time ¥ 3o W& flux Fig 5. cleaning time M 3}o] W2 flux reduction

Fig 4= product timeS 6082% #A% ZA3 A cleaning time F7tol W&
fluxE&€S 4% Aol A EE fluxatS cleaning time 30% ZZAA 56.72
L/m*hr, 289 A& olA 65.41 L/m*hr2 YEMRTE cleaning time 589 Z7ste]
A 57.77 L/m?hrZ cleaning time 5%2¢ ZZHT} 289 2AqA 712 FL 58
uellitt, ol cleaning time©] S5E S F oA WA 1o HQ3 Fig 4 =
oWzl Wi 42 ¥x Wy fdd ZAoE HRlg. AdAge dudE AT
30&NA 14417, 280lA 17417, 5894 19A12F 2.2 cleaning time F 7ol whet
Z7tEE ¢ F ASTh ol cleaning timeZ7tel Mt FAFH A-F Zpo|7t AAR
A flux®] Hggtell A Ao AtgEHoAY, AXH L2 2#9 cleaning time©]
7}& 43 A&S el Fig 5& cleaning time 57} W& flux reduction &k
o7 oAl Agte] Frtgre] wrel flux reductionghd & W3E HolA ggtov, 3
©1}v} cleaning time 30&°A 7Hg £& A% E ®4ch

o
=

flo ot

3.2 UFE 5% 95 A Al 44 84

Fig 6& 949 200mesh 9338, 7181 membranex &3 2 CODZol thal
2k Azolct, A =74 Wste] ©E COD ®Wsle ofF wvw|§ doz e
o, membrane# gl Al COD #4L &L EE Z7Y COD #2 HAFoz2Z ey drt.
#49 CcoDgtel Wldte] 200mesh ¢i#A &l Al 0.51%, membranex 2] A 36.93%
o} Za&& vebdlth Fig 72 oiFxdel @& SS A€ot membrane Az A
95%01 4oz w& E&E Uerdlrh Fig 8¢ Jebd conductivity ZHAE&2 A5l
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a3l A 2.95%, 3.68%% &S HYTh Fig 92 turbidity Z4A&E el Aoz
200mesh o338 A 94.61%, membrane A& A] 99.5%2 & ZA2E8S Bgc)

100 100
90 90
80 80

-~ 70 10

;,; 60 £ 50

8 so0 & so

g 10 i 40

£23
3 -30 ? 30
20 20
10 10
0 o
e 200mesh Uttrafiltration 200mesh Ulteafiltration
screening screening

Fig 6. o]}z & COD #H4 && Fig 7. &= & SS 34+ 58

100
90

g % -

@ 70 R

g so »

2 50 ~

2 40 g

'g 30 3

O 20

10
o TR o
F2bd 200mesh Ultratiltration 200mesh Ultrafittration
screening screening
Fig 8. 9@z W& conductivity #4 &% Fig 9. oJ# x4 w2 turbidity 74 &8
4.4 &

AAFE Aee] ALGEEE Fol7l A WAo2A UF systemSs AESFRA 8
Komn, UF system® AXFH A 44 9 UF Mg ¥5o #2454 #H3E Fristn
2} dlgich w49 flux E&S product time 30E3¥ cleaning time 2%9 Z A A
748 4% & JERE, product timeo] F7FEe] we} flux &S FAIE A

TS Hon, AAse] Ays A7 F/hsle AEF S Btk cleaning time W3}
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of W& fluxiE 289 ZhAAN R $Fgod, AAFHor & Fole HolA
gttt =3 58 xS AS 288t FE grelA fluxd AHE BHow o=
cleaning timeo] ZolAHA 1o W3 T4 F E3 FoiRr] Wi 459
T ¥gyl S Aog R, COD #2&2 AAAoR A A W3l g
i}°l—.: HolA ¢t AEES A$ AAMFOR 5%v|%e] ¥ a&& BYoH, ¢
& AAHOE UF 84 A 2E zashld 99%o0l4el ase myth ol#w
AR v]Fo] B d, product timeZAF flux E&2 Wk EFd FAAE YERC
o, cleaning tlme-J ZAS o= Ax 9 FAAA <l vl BEFS
2 9tk $3 29 AR A& A gE 2 2 A%E BolA Wi 43
2R B8 A £5MAY ANTANY HgL MuxEEL nHPS o
EAAE WES 228 ARY, a8y, & A ARG ¢ F2 3 2
&5 /MR A& nddd goz A& A7/t HLeddy B £ Yk

%
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HU ne
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