% 2.8 2 (Membrane Journal)
Vol. 20, No. 3 September, 2010, 222-227

HER2A 7| IEALE 0|83 YMFe Hx H 54

CIER R R AR I R U A
3T Y FHAAATAE, A AR 3 EF T
(201049 89¥ 279 A<, 2010 9¥ 14 £4, 20108 9¥ 14U AH)

Preparation and Characterization of Cellulosic Forward Osmosis Membranes
Bo-Reum Jeong™ **, Jong-Hak Kim"*, Beom-Sik Kim*, Yoo-In Park®*, Du-Hyun Song”*, and In-Chul Kim* '

*Environment & Resources Research Center, Korea Research Institute of Chemical Technology, 100 Jang-dong,
Yuseong-gu, Dagjeon 305-343, Korea
**Department of Chemical & Biomolecular Engineering, Yonsei University, 262 Seongsanno,
Seodaemun-gu, Seoul 130-749, Korea
(Received August 27, 2010, Revised September 14, 2010, Accepted September 14, 2010)

2 o B AT7Y B4 Y AEZ 22 A TEAE o] &% ANEFO0) g Axstn 4] nEA 4 A7
o w2 A %91 Zpol & H7lEE Aolth AEZ Q2 oM H O E(CA)Y AEEZ LA EFIMH O E(CTAE 7HOE A
gHe 5 }04 AAFeE Azdta Ngzds 345 24504 B34 9 dAAEE wastgrh cA ARFETL
&9 %% 2 annealmg T Nl ket 2] Aol Wasl #Astg on, CTA BAEee] 299 annealing Rt
A7MAE 43t A% S olBolY 4 ATk £ CTA ANET] AME ERHHL 446 Lm’hr@ &V CA/CTA
AR AgoE 889 Lim'lrE, B TEAE AL/ HE CTAY CAE EFStS o2 AzRsts Ao AAE §
F5F St B &£&3F o

Abstract: The purpose of this study is to prepare forward osmosis (FO) membranes using a variety of cellulose-based
polymers and to evaluate the performance of difference depending on each of the polymers and additives. Forward osmosis
membranes based on cellulose acetate (CA) and cellulose triacetate (CTA) were prepared through phase inversion. The per-
formance of FO membranes developed, such as flux and salt rejection, was compared under the osmotically- and pres-
sure-driven conditions. In CA FO membranes, the execution time of solvent evaporation and membrane annealing induced
the change in membrane performance. But the performance of CTA FO membrane was improved by using additives rather
than annealing. Moreover, the flux of CTA FO membrane was 4.46 L/m*hr but that of CA/CTA FO membrane was 8.89
L/m’hr in FO mode. The CTA FO membrane with blending CA was more efficient to increase FO permeate flow rather
than using a single polymer membrane.
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Fig. 2. SEM images of CA FO membrane; (a) surface, (b)
Ccross section.
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Fig. 3. SEM images of CTA FO membrane; (a) surface,
(b) cross section.

Table 1. Contents of Dope for Preparation of Cellulosic FO
Membrane

Contents (wt%)

Cellulose acetate 18 Cellulose triacetate 10
Acetone 52 1,4-dioxane 60
Formamide 30 Acetone 30
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Table 2. Effect of Evaporation Time on CA FO Membrane
Performance
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Table 3. Effect of Annealing Time on CA FO Membrane
Performance

Time (min) Flux (L/mzhr) Rejection (%) Time (sec) Flux (Lfmzhr) Rejection (%46)
0 60.9 21.7 0 16.3 9.0
1 7.5 82.7 30 10.0 55.0
60 11.3 62.9
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Membrane Performance

Temperature (°C) Flux (L;’mzhr) Rejection (%)

80 4.6 4.0
90 10.0 55.0

Table 5. Propertics of Commercial FO Membrane

Flux (L/m’hr) Rejection (%)
HTI 79 92.6
CTA 16.3 92.7
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Table 6. FO Performance of Cellulosic FO Membrane

Flux (L/m’hr)
CTA 4.46
CA 0.17

Table 7. Effects of Additives on CTA FO Membrane

Flux (L/m’hr)  Rejection (%)
Lactic acid (6.3 g) 39.2 6.60
Maleic acid (6.3 g) 133 24.24
Maleic acid (1.6 g) 17.9 94.34

Table 8. Performance of CTA Membrane Blended with CA

Content (wi%) Flux (L/m’hr) Rejection (%)
12 133 94.16
13 11.7 86.57
15 75 81.74
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Table 9. FO Performance of CTA FO Membrane with
Blending CA

Flux (L/m’hr)
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