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o] 13} 7}EE FaAR YA Yo B B A7t
A3 AR RS E A 29B FHE BY Jaaer g gog quu B mRd AL FadE
Ao AR olfolan e AARR LNFL g aip00 44 9 R de gBHeE
19873 A3 ANHFS V|Fo 2 B BAF 5871 w@s A St
13.1% 2 FXstg=d 1991dd & 237%2 AAstge
u:];‘dat_o_g Akl 12579 9 = 1/30) sl 2ats 539 HEXIIZT|S
AL AA3AY. o] 3 FAle HAHFo| g A
g9 557t Zd g e} 6 wobd RHolw, A= stefof ot
HAAFY A1 AHEe 19959 6209 Ao E#3td uH(membrane): 2& F 7§92 Ak # LGS B4
Aol 1996 d o= 23 9 R A)FeE F43H 7132 & AHphase)o 2 Eej3lstd dad os) §2
th olgA A BES 59 At FAEH A o ZHF 2 iR WL FE e A3y oy, 4o
Ao ZARNFE AP ARLE 3} & HES £ A+ wel S B o] Tyt thE T o2 Q3 Eae i
NZL AR MR T AFE0] B8 o] dojuAl Erh4).
I d= AAITHI). 718 gejo oMo 7|8 FEl 712 ARPE
B3 AZAGAME AT FAES ALZ ST &4 (sieving process) 22 A2l dd] gFHEo] = EF
Z, IEFAF, N2Fo|2R vl A f39 &£, 58 EAHY AV wet £ 4 Az, v &
22748 ATAY 5 AEAEY nEAgd e @ Rl AL PATIE T AT AL W §4F Hlm
TF7F R o Tl 1 o] & By Foll g A a &4 EA7F FHeA EotA st 5EE &
A g AL3r} oA AE3tE 1 JATH2). wElA S g8 39} o] Z ek (ultrafiltration membrane)ol &k 3}
o] Egko] 2o 7Y B MAE o]fste] nFEAL FA 3} 2] o F(ultrafiltration) = Table 1914 YElUYSo] F
AzE 93 712 2R A3 2 FPe A|Fg3 I Do g etn J4F] Alold X &FHA BTty
HA A HY, g So] 2BAEY V|37 25E 7 g & B oY AE FHUY 0.2 5= i
3l hFsrt o] F oA = Aol wetFof 113t 7 E -5 Hozx A4 GAlgt §4ke] A7) 2o o5 54
g FHo F2E A2 oAl AUtk 48 2este 2oz A 22 277 0.005~05 4
A AFAAAM v EA Y P suE #H S B Az Mo E AT + Aok (Fig. 1). o549 711
o7 9 7)&¢ WHEY|s F AP HEEe 7(-175;:@]. 218)<= 1936 Fe rry°ﬂ o3 FE=H A0, o] 7*ge] 4
A& 55, £49 TQi}E FEHo T IJ}YF A B Ao AFEE 7] ARG A& 19700 FHF o] ¥
g‘r°] 59 #A, dAF¢ 5 FEALAEY I, 2L Y quﬂ 53 HAlE 2 R Eo] Y F =5‘H A 2
5 o8] Eopol $&=H1 JTHA). A, AFY A$ 2 S&Fo7t 43 FdiEo] 7tn k4
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Tabie 1. Comparisons among various pressure—driven membrane processes (from ref. 4)

Process Separation molecules

Membrane

Mechanism Governing equation

Collides, Yeasts, Molds,

Microfiltration  p ria (M.=500,000 & up)

Porous membrane

Hagen-Poiseuille Eq.

Sieve effect (Darcy’s law)

Ultrafiltration Protein (M,=300~300,000)

Reverse Osmosis Inorganic ions

Finely-porous
membrane

Interaction between
membrane and solute and
solution

Irreversible
thermodynamic model

Solution-diffusion

Solution-diffusion Diffusion Eq.

Dialysis - .
v membrane effect (Fick's law)
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Fig. 2. Effect of temperature on permeate flux of hollow-fiber
module at 2 kg/cm® (from ref. 8).
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Fig. 3. Eftect of transmembrane pressure on the permeate
flux of jujube wine using hollow—fiber MF and UF system
(e:02 m, o:50 K, from ref. 10).
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Fig. 4. Effect of pressure on permeate flux of hollow-fiber
module at 50T (from ref. 8).
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Fig. 5. Effect of pressure on permeate flux of hollow-fiber
module at 2 kgdcm® and 50°C (from ref. 8).
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Table 2. Membrane cleaning and washing methods (from ref. 6)

Category Examples
Physical
Mechanical Foam ball swabs
Backflushing Depressurizing and development of osmotic flow
Air/water flushing High-velocity scouring of system often with countercurrent flow
Chemical
Feed additives Soil dispersants, coagulants, etc.
Flushing Detergent solutions and oxidizing agents

Coagulation

Acids or alkali treatment of fouling layer to neutralize its zeta potential

& e PHEY el 27 HAAT5).
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Fig. 6. Typical freeze—concentration system.
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o] H S AlE3lY, TEE 2o AEQ o)A qreE S W2 2 == 582 (concentration polarization)d /3
7VeHAl Hol nEE fdo] 7t AErEY 47 E o o] FHtE = o= &g A& o) &3t EE Y ol
2ol e Aot o] 22 JiuEE dr e A SRR FS FAA7D Y B85S WeA7A
o] & o] TAET, AEES 28T TS ARIIY & g} o) 4o FUMESE AW o g v A ghE
TR HHlE g A ARE 4& ¢ Uk o] Z7}3tA Hof AEA EHEY TV} HolAHA] A
A% REg9 F - 9dA: Agx 9% 83 A Aei7t 5o et HAstA He o ol 84
&S 7stEd Fxg EFsdE, BE¥(plate and & =23 fluxE FAAI7I 2 48 2o TREAHY 2T
frame type), 33 (tubular type), W& & (spiral-wound Zpeko]l WEE ofy|AAH HERS AsAI A "t 53]
type), F&A8 (hollow fiber type) So} Tt HEFH & Eglgstao g utael Fet A5 -g iz gl d 49
59 B¢ 1M E E- A &317] 43 2E broth# 2] o & zA¢H vl st A Al FREFTS A5
Fow o] WA 2 ujgo] Lol A TmAH-Eo] A 710 BER Y HAE JoA HEHY FHAPAY 1
stohe AL 73 ok a2y ol yHE L e o ot o dE HAAA FHAYEHY 2L B
Aelo] YA Rato] ngze] &8 B oFala, FFA Tl SAFHF G2 S A ot wetA ol g
o A 1ol AYA Baly 73 ZEHFS 2HE FREIY BoEs 29FE AEUY FYo] 5
T vt B39 A A A7 A8 o=z} gol Hl Ao AlgdEnt
ARHE 9HE 717, S o]¥ A wro o] 435 0.1 NNaOH &40 &
AAF &8 A EA F2 R BEoke Al Al 2" A S A Hsta, 20~30% A FHFE o] &3
Hl, EntE, Al A 5§ 4 € AAFAo T Jas o THE BEete 275 4R34 Bluste &4 34
Aelleol 8851 lon ehie Zlge Ao FE B%old 3EHA7)= 2 3 (membrane cleaning
7tEE &R %] Wil Goll 93 dut R Wi g and washing) 14 & B4 02 FohA| Ao}t o}, 1
g 7] Y 48 g & 988 3 oy ool HAEe AT AAIE Ade] Aot
U 9HF 7€) o A FEESEAE g 7y A H Ao Te AJ7to] AL HTheE B o] Ut =3
& Yol B fluxE ol fouling@ A 502 <lsf sk A 9 @b 7] g 7ol ARANE BASA= G
YRHEQl HF FEE(60°Brixo] Aol E2A)7)7)d& B s oz U F20YGd g Al Age HE o
£33 Aol AUtk Ax AAFE 088 v FLES T AAe AR s U
R FEFEFY dulEeF W hybrid3F o2 A8 i o3 Ao Ae 5 IAHELE 7}
F Adow, F2 AR BAEV 52 B FRErp g oA HAZzA] AUEE BdHS AYx Yo, 1
< S &3t BAE Jle AA TR FHEE £l 9 dAE A% AL 27 AN g A&
T #a o AAE o] FoA I Yh(5) of A|zto] Aol mte} F£3] RolA 4% Y Jan
g 71det7] o, 1 9 48, 7| B4t ofe FA
J|Et s&533I|E L FYsHA ALEEtE AET T2 AW HIiA R
&+l o} 7 ul) 2| M (retentate)®] 3]0l 2] FZy o] AL RS 2SS o & HARELE 79 & A
Jed ols AFPEY 2, 55, AT F& 9] TAFSIHY dH & ¥E&EU Uut w5 ET
G531 o (20), g 7pF dubE]l FEH o g 71 - =25, A2 215 o] ARSI uvteY] T
FEWRO ATk 7tEFEEH L 55 Ao vag 7ta Holm 2 nFAS a7ste AFH A 183 vAE
AR 7hd o 2 Q1% FYAAEY By YL ML VIR L Y BF0 33 AFHOR o] 8T F Adr= FoH,
3L 7R Aol TAo] AR dwtH oz A1 AAFEFEY A GRAFTHAAN Tyse FedH
Bo| 2ol Holrt Ao 47 e s /At 1 9 FesE e 7lgd=
A3 A &9 Fuje} 7HEF, Ao Bl 2dE, o
HA U SEA| Do{E ALE AR w3, 3 AR A4 T e BAY
E5 AL Yok A oS GHES A - RS}
Aol A7 ZE A L w2y 2 AHde 7] 9 Bo g2 484 As 2 789 2asy,
Bety HHEAL 93 2t 240 uhat masord A} A JES T3 DTN A=t e 343
gEo] Ath A HE o] & A A 5 2R R AARREA Y FAAZE U RN AT 29
olAte] £Ao] HiAHH DAH o T wjA W LH-o] BT A nEFZEE olFed dHE Hok & Aot
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