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Abstract: The objective of this studv was to investigate the effect of running time, operating pressure, feed concentration and circulation rate on
the permeation flux and the rejection rate in cross-flow ultrafiltration of polyethylene glycol(PEG) solution of molecular weight(M,.) 8000 and 20000.
The membranes used for this study were MWCO(Molecular Weight Cut-off) of 6 K and 20 K. The experiments were performed at the operating
pressures of 7, 14 and 28 psi, the circulation rates of 1000 mL/min and 2000 mL/min, and the feed concentration of 100 mg/L and 1000 mg/L. At a
constant pressure, the permeation flux and the observed rejection(R,) appeared to be approximately constant within the range of running time, 0~
480 min. The permeation flux increased with increasing the operating pressure, and it increased with decreasing the feed concentration and
decreasing Mw of PEG at a given pressure. On the other hand, R, decreased slightly with increasing the operating pressure. However, R, increased
with increasing the feed concentration and increasing of My of PEG at a given pressure. The variation in circulation rates did not cause any
significant influence on the permeation flux. Increasing of circulation rate caused the increase of R,, and R, was increased substantially with the
decrease of Mw of PEG. The dimensionless parameter, permeability ratio( @), which was used to investigate flux-pressure behavior, was increased
with the increase in circulation rate and operating presure. The value of @ was less than 1 in all cases. The estimated intrinsic rejection(R), which
was obtained from mass transfer coefficient, was decrcased with the increase of operating pressure. However R increased with the increase of
linear velocity of feed and My of PEG
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1. Water bath 2. Feed solution 3. Centrifugal pump

5. Cross-flow UF module
7. Pressure control valve

4. Inlet pressure gauge
6. Outlet pressure gauge
8. Graduated cylinder

Figure 1. Schematic diagram of experimental apparatus.

Table 1. Characteristic of UF Membrane
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UF-6K-PSO-07
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Table 2. Characteristics of PEG

P L SiHA T ZAFE TOCs =
= (g/mole) (m/s)" (mg/L) (mg/L)
. 100 6820
PEG 8000 8000 117x10™"
1000 5745
100 66.93
PEG 20000 20000 755%10™"
1000 5725
* 2 (5)f]l A AMEHS.
Table 3. Experimental Parameters and Conditions
el e Z2W g 23z 24 ZH(MWCO)
2 (psi) 7
P
T -
L2L(C) 25, 35, 45
2=(T) 25105
3 (psi) 7, 14, 28 6000, 20000
PEG 8000, | o
20000 &% (mg/L) 100, 1000
& HmL/min) 1000, 2000
+ A1 ZHmin) 30 ~ 480

(elst PEG)E olgstden o %*é& Table 2o “ehRAT
PEGY] £x}#& 80002 20000L.2 A ol AHEE T ER
o ge] 372 71Foz & mzu] E’_L} AAY, FYAY
obld 2 PEGTEHE AN E 249 2-xA9 9d38e =
Atstedl oM e a7iztn A7 TOM.

2
(]
W
)

=2
Al71E AL PEG%°“— Cross—
HetelAe] zFgHEL
module "°1:f‘-4 FEggoz 9 , 28 psi9] 3YAIR U
olAl zARMHH W Eifis Xﬂﬂ%% ZASIG o H, gy o
o daiMe i3 Hse & Eiisid AALY A=
ZAlstgich 1"‘44- FHdel FEE TOCEA71(SHIMADZU

=~
,1; -

TOC-50004)9) Sjal4] TOCY =2 Hehhsich
2.3, wEuy

WA 2EEAFel 27 6000, 12 200002 Pt o
A enE AgElel Tpsiol AN 22 5 B 2212 4

= Il

T2 %}*17% ZHAAM Azheisle] g E3hss %—Xé-‘}am. a
23 3%F9 Felodatut zhzke] s Ex}%o]

PEG T%ou FEE 100, 1000 mg/LO& 3}el %é%‘ E
Azl WE §3 f40 AASE 2FHgT. w1 2 ¢
ZA3le A ¢ La% 1000, 2000 mL/min® 2 sted 84|7te]
T AR E Rogsa A7ed wEE zAEg
Table 32 4¥ 27 ¥4 2 2738 Yehd Aol

%
§
R T

,‘
r‘-(o
[

Ho 22 Ho

)

w
°
m

L ETRLREAD SUS RS 2A|(10)
o A

Felel A Belle B9 &4 Fag

J. of Korean Ind. & Eng. Chemistry, Vol.9, No. 7, 1998



952 i

ab
rlo
2,

A (12 B85 E Darcygalel dste] BAE 4 St}

J°=L%, - 4P/n (1)
ay), 4P %¥AHatm), 7
—Erhl?ﬂ olc}, &, £4¢9]

, BE71AAE RSt F3wl a
EAQFANZ £ gtk FHRHE(e)E A Q)% 2ol A

a =L /Lo 2)
A71A L%, & £oo EdAgen A (3ozRE Addrk
Ly = W - 0/4P 3
714 e 899 FIFEolth
a8Eg ot TRIARC lolAl 849 G WF Azeltt

% o<1 %o T80 §29 EA s Hopxite Ae
° =7} %%_91 A BHH 745
g

>,
&r’
2
k1
i
0
rir
»
o
~
R |
N
rir
POy
2
Y
I
=)
=]
(]
~
oE 12
)
9
L
o{o

3.2. 28olsAF(11)
FEEFEYdA PEGY EBFFASF ke Hl diEiA
Leveque?l 2] o]&3¢l A (42 FE 4&H

k = 0.816(6UD*/b « L)*® (4)
qg714 ke 32 1%741$(m/s) Ue F2u9 AF%m/s), be
2 Eol(m), L& 2 Zol(m), 283 DE dds] 42 PEGE
=)o} A% (mY °1B1, *4 (B)ZHE Fa)

D = 876 % 10°%(My)*® ©)

3.3. HAZ
&40 ZR7IANE R2 FH99 PEGEE ¢ R 4AFE o
of wel 4 (fozFEH AEF P

Ro =1 - (cy/cy) (6)

B, AAAE RE FEET

2 (8)l A A= Ti}\

vdz e fE8 BEEIY (1B

em ~ ) / {on — o) = exp(Jv/k) )
R=1- (c/em) (8)

4714 el -8l AR N §AFEelth

IaN
iy
o

o
ki
MLzt

4.1, =5 FLRS0 s 2o 9%

gojeizietol ] Lmdale] wE Eifde WzlE 2AE)
sl ©+5 ol gste] =FAAH 7 psi, THFF 17 L/minol A £
25 25 35 283 45 CTE HEAA ozt 6 K 20 Kol
e FA44S £33 ZHE Figure 201] ER =N P
Beuker go] 7t F/HESE RRfdo] kel Qe @
T dEd, o8 A QA dehd vk %‘01 29 Ao &&=

o
AN

1.2
]
-~ 1r
>
3 20K
N§O'8 r
E
Z06 |
|5
@ /’
T 04 1
£ 6K
>
a 02+t
0
20 25 30 35 40 45

Temperature(C)

Figure 2. Influence of temperature on the permeate flux.
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Figure 3. Permeate flux(dotted line) and the observed rejection
(solid line) v.s. running time: (a) MWCO of 20 K, 1000 ppm of
PEG 20 K at different pressures; (b) 1000 ppm of PEG 20 K at
14 psi; (c) 100 ppm of MWCO of 20 K at 14 psi.
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PEG 1000ppm, circulating flow rate 2L/min
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