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zApstgdch A7 gl zAde2 CA, formamide, acetone 2-methoxyethanold A4-3te] @y utg ulSy Egs
2R &S S B4 54 AREA 2EA FE, 27, dHE X 9 HE A7, A9y, g %E

& HsAA ol A JFS drsidnh w3 Az B8 Ao AT A W gate Zzte] seluele A
Abstgich.

Abstract: The CA reverse osmosis membranes were prepared and were studied the effects of parameters in membrane
performance. The dope solutions were composed of polymer, formamide, acetone and 2-methoxyethanol. And it was pre-
pared flat type membranes. The membranes were measured flux and rejection. The experimental factors such as polymer
concentration, additive type, solvent evporation period, annealing temperture, and applied pressure were changed to in-
vestigate the effects of these on the membranes. And the transport parameters were also calculated at reverse osmosis
medel for prepared membranes.
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Fig. 1. Scheme of preparation process the asymmet-

ric membranes for reverse osmosis.



TEAE G A AF(V) J4HF4 Cellulose Acetate ] Az W E4 119

FHEE W A MAEE S TFAY &
£2 40 /minZ 3o Fr BIENE Haslehgo
Ao A& HECAE o] 43t HFAE uhEo]
TaY % TR Fr g Faksich

7o $35-4(Flux) ¥ 42 uj A& (Rejection)-&
b3 e AE o]45tg

Flux( ¢ /m*r) = T AlZbhr) (1)

2 A (m)
Rejection(%) = (1 ~%§%) x 100 (2)
3.3 9 2x @y

2o} F2E FA-YAAE 0] % (Hitachi $-510)¢
olg3ted FAstgr}. ol ARE Mz g o
AAL ol T2 AxAA HLg 272 22 F,
AF Azx712 A AzAA A8 chie Fo
2 Fste fAsigo.

4. Zot Y DFE

e FATel %ol e A dxke 49
T AT SA 24, A, & B At &
of Stk olejg AAEL Az WA AA
Ao, =%tef AT & 4% vt geiy 2
YoM otdligh o] 2 F502 o] HA A
% 271& 73t

4.1. Sofoll 28t 9 Hs

&l AAof ool 2EAE AT, B3 A7}
Aol gt &aiAde] i, Astd o & HrA B
o Ao WE L5 2 oo WA viejol 3}
o, 3itAo 2 <tAAe] glojol dn, sp5g A
Aol dolek et CAol thgh 4w 22+ acetone,
DMSO, DMF, dioxane, DMAc, NMP, pyridine, &4},
AnAE Gol AL&-=Ic} 6],

Table 12 CAol| dia] 4|2 acetonem dioxane,
DMF2 4% Atgdoz Azd Az Jehd
Aelc}. Foll A Bi= ule} ko], o) 24 acetoned}
DMFg 249 2 53442 o o9 wAlg
2 9 AAE Aok CAol djstod acetonest
formamide?] vlE WistAlZ Afole 22 wAEE
4¢ T At formamide: 4 AgHe] ¥x
CAd disll ¥& A3t & 71x 2 g} 28] £

Ag =& AR o acetoned] FWE AUY
Hee ¥AsL, formamides &3 $44%FE ¥
ko] Zol o FuA4e ok Hoz AAg
H4e AAG3, o|& Q& FEFZ] porosity
F7hste Wl ATz e YNy Yz
acetoned} formamide?] ZAJelj4] H7}AE Ye A
¥+ FHREE wole o2 Agsig

4.2. HURN xMulof] 23t of 45 s}

gAY gl e He FA5E % A9 wiA
ol dfste] gof Hl&-E WEAA AxH e 4y
5% Z3E Table 2o vehlidch. ZolA B
= ups} zbo], CA%Esl 37145 Fag4e 3t
& b, o] A& EolAl: AnE dglth
I e Eoo) $5t 37185 E Sn8eln A
st of Ee2ie} 437te] EAle] 2ok AH o] A
A dehde Asetn 2§ gk 2 Agely
€ R FAFE 9 Ao wiAEE Bo} Een
=7b 18~20%7F 7Hg HREE dsieh whebd o
¥ Adelde E0 528 dAsA 2 A
gt aet.

YA CAgxdA 4ulst HrhAle) vjg WshA

b ao

o

Table 1. Performance of CA Membranes Prepared
with Solvents in the Casting Solution

Polymer  Solvent Additive  Annealing Fhux  Repection
(w%) (w%wt%) (wi%) (C-mm) (I/mh) (%)

Acetone:DMF

20 40:40 88-5 86 30
60:20 88-5 42 25
25 45:30 85-5 22 66
30:45 85-5 38 50
Acetone Formamide
20 56 24 85-5 24 99
52 28 85-5 25 98
25 30 45 85-5 23 99
Acetone.:DMF
25 45:30 85-5 27 77
30:45 85-5 17 57
« Thickness ; 250Lm
» Applied pressure : 600 psig
» Feed solution flow rate 14 1/min
» Feed solution : ag. Na(l solution 5,000ppm

» Solution evaporation period : 30 sec
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Table 2. Performance of CA Membranes Prepared

with Casting Solution; CA-Acetone-
Formamde
CA Acetone Formamide Flux  Rejection
(wi%)  (wt%)  (wt%) (1/m’h) (%)
17 47 36 47 48
53 30 59 48
59 24 45 79
18 46 36 45 90
52 30 36 97
58 24 33 97
19 49 32 45 90
58 23 33 97
20 45 35 32 92
54 26 24 98
22 52 26 19 99
50 28 23 96
24 47 29 14 98
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Table 3. Performance of CA Membranes Prepared
with Additives in Casting Solution

CA  Acetone Additive 1 * Additivell** Flux Repection
(Wt%) (wt%) (wi%)  (wt%) (1/m’h) (%)
18 52 30 36 97

30 Ma 2 157 69
30 Ma 4 764 23
30 MMNO 2 33 96
30 MMNO4 63 75
30 ME 2 39 98
30 ME 4 46 92
30 MT 2 25 98
» Annealing : 85, 5min
» Additive I * ; formamide
+ Additive I1**
— Ma . maleic acid
- Me . 2-methoxyethanol

— MMNO : 4-methylmorpholine N-oxide
— MT

. methanol
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(a) CA 18wt%, acetone 52, formamide 30.

(b) CA 18wt%, acetone 52, formamide 30,
methoxyethanol 2.

Fig. 2. SEM of cross—sections of CA membranes
prepared with casting solutions in the case of
additive(magnification 5,000:1).
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Fig. 3. Effect of solvent evaporation period on the
membrane performance. * membrane; CA
18wt %, acetone 52wt %, formamide 30wt%,
methoxyethanol 2g
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Fig. 4. Effect of annealing temperature on the mem-
brane performances.
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Fig. 5. Effect of annealing period on the membrane

performances.

Table 4. Preparation Conditions For Permeation
Characteristics Experiments

Condition CA-10 CA-20 CA-30 CA-40
CA(wt%) 18 18 18 18
Acetone 52 52 52 52
Formamide 30 30 30 30
2-methoxyethanol - 2 4 -
methanol - - - 2
Membrane thickness 2504m
Evaporation period 30sec.

Water bath <3C
Annealing 85°C, 5min
sheick
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Fig. 6. Pure water permeation of CA membranes as
a function of applied pressure.
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Fig. 7. Rejection of CA membranes as a function of

pressure difference(4P-dr).

*feed solution : aq. 5,000ppm NaCl
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Table 5. Parameters of Pusch’s Linear Model

Mem  AgNeQl 7 LxI0F  o=R. L/, K
brane  (ppm)  (psi) (£ /m%y/ps) (1 Rae)
CA-10 5000 60.4 59 0987 0976 0013
CA-20 5000 604 60 0991 0.984 0.009
CA-30 5000 604 7.9 0923 0855 0077
CA-40 5000 604 45 0975 0953 0.025
Table 6. Transport Parameters of Pusch’s Non-lin-
ear Model
Membrane Aq. NaCl T g P./d x 10°
{ppm)  (psi) (¢ /m*h)
CA-10 5000 604 0983  7.29
CA-20 5000 604 0994 652
CA-30 5000 604 0933  4.67
CA-40 5000 604 0995 557
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Cs . salt concentration with porous sublayer
(ppm)

d : membrane thickness

Js : solvent flux(l/m’hr)

Jv . volume flux(1/m*hr)

kS . transport parameter for diffusive solute
flux

Ld . osmotic permeability of membrane (I/m?
hr. psi)

Ldp, Lpd : coupling coefficient

Lp : hydrodynamic permeability of mem-
brane(l/mhr . psi)

Ps : local salt permeability

Pw . local water permeability

R . rejection

w . solute permeability coefficient

4P . pressure difference(psi)

arn : osmotic pressure difference(psi)

o : reflection coefficient

. high pressure side
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