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Abstract: The technology of seawater desalination has been received much attentions to solve the problem of water
shortage through all over the world. In this study, it attempts to confirm the use-possibility of cellulose triacetate (CTA)
for preparation of reverse osmosis membranes which have been highlighted as high efficiency and low energy consumption
process for seawater desalination. The effects of casting dope parameters like an acetyl content, solvent, additives on the
membrane performance were investigated. It was possible to produce the membranes which have high water flow rate and
salt rejection with the increase of acetyl content and dioxane content among various dioxane/acetone ratios. Acetic acid and
maleic acid were preferred for additives to produce high performance membranes. It was verified that HOLLOSEP® mod-
ule which is commercialized CTA membrane by TOYOBO Co. can produce stable water production and high-quality water
for long-term operation in the practice plants without any chemical treatments.
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Fig. 1. The structure of cellulose acetate and cellulose
triacetate.
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Fig. 2. The water flux (A) and salt rejection (R) values
for the membranes produced with different proportions of
cellulose diacetate and cellulose triacetate [13].
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Table 1. Casting Solution Composition with Various
Dioxane/Acetone Ratios [15]
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1 13 53.0 28.0 3.6 2.4 1.9
2 13 55.7 253 3.6 24 2.2
3 13 57.8 232 3.6 24 2.5
4 13 59.7 213 3.6 24 28
£ 100% CDAYl 737 7F8 SA YehstiL o= 4
Aol Fehel $3 £57} wtel 71F YHol YL vl
1€ ¢ Sith | AAES = 100% CDA ALEAE
ABHE Bl A9 2%z 7w Uit 294
OF ¥ & CTA 3FS ZF3e HoAl 1 £
e f%e BYT, ol $uY F oF 27 %
Fgo] Heso] JUHo gre 27 32 dgow
W RBE 3T S ATk 2 §F CTAR =
Y A5 hE Yo| Yo} 2239 BFAel 271
oz f%e T FNA HAT @ AALE vl
Ae 2432 20

g
CTAZ} 7F =3 &3} 7Hed gjgte] e 43
T wjFof Aol A 7bed Sl thol Ak oA
EoE AP oMNER CTAY FEYE 4% 54
2l I BWE AMREHAY CTAE &3AZ F
Q7] wEo) tho]g4to] CTAS #Ys oz oA
3417171 8 &2 ARGETH Thol &4k oA E
Blef Wiyl 9 Al RXE Y sy Y6
Table 13} 22 U 712 240 AEHAT

£ Ao A8 CTAT Hercules Ltd, type TH22
2 435 wt% ol dE = 7[R} D/A ¥7} E718H|
gt o 5 O3EE M o 2700 AAHA &5
9 FaFo] HAHOR F71eE Table 2004 &<
& 7 It ol¢ To] FA ofME BT CTAY B
2 lo|mEA IFH F4 ZAE3Y proton acceptor
TS shA N to] &4k AL oA FH #A T
wol, CTA &4 Hofxo = 1o} A T
olHE 153 AFstY CTAY 9 Y& &v] &
UehATH15,16]. & 24 Wgd g 27 F
71& HskE 1| 98 747 EAE7)7 O Nadl,
18-Cr-6, 12-Cr-4, dioxane, dioxolaned o] F3A 7

[<Z]

ha

B
=
o
=

1o ox I "‘Nﬁl"l

Membrane J. Vol. 17, No. 4, 2007



280 s3] -

o2

Table 2. Perpormance of the Membranes with Various Dioxane/Acetone Ratios [16]

. Pwp R, %
Type D/A ratio - -
gh NaCl 18-Cr-6 12-Cr-4 Dioxane Dioxolane
1 1.9 9.0 83.5 79.0 66.0 15.0 6.7
2 22 10.1 83.7 78.7 71.7 15.0 5.8
3 2.5 10.7 81.7 73.0 70.0 26.7 223
4 2.8 14.1 85.5 75.5 73.0 29.5 7.6
5
a Oper. pressure: 174 bar
Fil 1 13,2 em?
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Fig. 3. Membrane performance as a function of different
additive materials [17]. ok
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Fig. 4. Effect of maleic acid content in the casting dope
on the pure water permeation rate of membranes [16].
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Fig. 5. Effect of maleic acid content in the casting dope
on the retention coefficient values of membranes for dif-
ferent markers [17].

Table 3. Casting Solution Composition with Various
Maleic Acid Contents [16]

St?éﬁ_ CTA Dioxane Acetone Methanol Nilizic ggz
1 13 58.7 235 3.6 1.2 2.5
2 13 57.8 232 3.6 24 2.5
3 13 57.0 22.8 3.6 3.6 2.5
4 13 56.1 22.5 3.6 4.8 2.5
5 13 553 22.1 3.6 6.0 2.5
6 13 53.9 21.5 3.6 8.0 2.5
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Table 4. Specifications of the Hollosep MH10255F1 Membrane [24]

Hollow-fiber material : CTA
No. of elements 2 N Nominal 45
) Product flow rate, m’/d .
Si Diameter, mm 390 Minimum 40
ize
Length, mm 2,915 Feed water, NaCl solution, mg/L. 35,000
Weight, kg 450 . i Pressure, kg/em’G 55
- Evaluation condition o
o Nominal 994 Temperature, "C 25
Salt rejection, % .
Minimum 99.2 Recovery ratio, % 30
Max. pressure, kg/em’G 70 Max. fouling index (SDI1S) 4
Operation condition Temperature, °C 5~40 Feed water quality pH 3~8
Min. brine flow rate, m7d 50~150 Residual chlorine, mg/L 0~1.0
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Fig. 8. Structure of the Hollosep MH10255FI [24].
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Table 5. Experimental Conditions for Test 2 [25]

Conditions Test-2

TDS, mg/L ~33,000

Feed water Temperature, °C 16~23

pH 6.75 avg.

Chlorine conc., mg/LL 0.9 avg.

Pressure, kg/crnzG 65

Operation condition Recovery ratio, % 45~50

Chlorine injection Continuous

Acid 1,80,
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