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Preparation and Characterization of CuPc (COOH)s-SA/mCS Bipolar Membrane
Modified by Copper Octocarboxyphthalocyanine in Cation Layer

CHEN Ri-Yao* CHEN Zhen ZHENG Xi CHEN Xiao ZHANG Juan-Ling
(College of Chemistry and Materials Science, Fujian Normal University, Fuzhou 350007)

Abstract: In this paper, the sodium alginate (SA) cation layer was modified by copper octocarboxyphthalocyanine
(CuPc(COOH)g), then the CuPc(COOH)s-SA and chitosan(CS) were modified by Fe** and glutaraldehyde as linking
reagents to prepare CuPc(COOH)s-SA/mCS bipolar membrane(BPM). The FTIR and SEM were used to characterize
the CuPc (COOH)s-SA/mCS BPM. The CuPc (COOH)s can promote water splitting at the interlayer of the CuPc
(COOH)s-SA/mCS BPM. For comparison with the CuPc(COOH)s-SA/mCS BPM, the mSA/mCS BPMs modified by
Fe** and ferrocene were prepared. The experimental results showed that the ion exchange capacity and hydrogen
ion transmigration rate of the CuPc(COOH)g-SA cation exchange membrane were increased. In comparison with
the mSA/mCS BPM modified by Fe' or ferrocene, the membrane impedance, IR drop and swelling degree of the
CuPc(COOH)s-SA/mCS BPM were decreased. The BPM was stable in an acid solution(c, <8 mol-L™).
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anode chamber: (a)Fe-SA/mCS BPM; (b) Fe-SA/mCS BPM; (c)
CuPc(COOH)s-SA/mCS BPM(w(CuPc(COOH);):5.0%).
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Fig.8 AC impedances of the BPMs
2.7 CuPc(COOH)s-SA/mCS Wik EMEBESE
MEEXRMLE
& 9 J& 43 I LA CuPe(COOH)s-SA/mCS WA 5 (-
A-M4% ,w(CuPc(COOH)y):5.0%) , Fe-SA/mCS 3K i
(-O-M14k),Fe-SA/mCS WA B (-C1-#h £&) 78y 1 B

oB .
0 1000

10

Voltage / V

1 1
100 120

1
0 20

60 80
J/ (mA-cm?)
(a) Fe-SA/mCS BPM; (b) Fc-SA/mCS BPM; (¢) CuPc(COOH)s-SA/
mCS BPM(w(CuPc(COOH)s):5.0%); (d) no membrane

B O A ) AU o Al ek P i o, 97 85 78 1 %
Fig.9 Changes of cell voltages for the BPMs with
current density

PR PR 2 O S 00 A5 1 R P, 5 P O B DG R il K (-
V- R B BH WA R = G R RS R L O 2
KRMNER), Bl PRI 2 3 G ) B B TR A ] 174 Al
P A 20 348 R, HC 5 TG B s 9] B V9 R ) A Pl
1 22 B (B TR Ba) WL AR N 3% K, NI 9 vl i FEHy,
T —E ML T, CuPe(COOH)s-SA/mCS AU 5
(14 8 1 1R <Fe-SA/mCS BUHL A5 (9 Al L K <Fe-SA/mCS
U RS R R T X — 25 L 55 T 8 DA A UM s
FELATC A0 R /NI AH — 3, 4 L Ji %5 0 30 mA - cm™
i, %I CuPe(COOH)g Ja BB B 1) TR [ i Fe* 2 T
BRI 3.5 V, R TRl Y 2.0 V T REF]
0.5V, H Bl 2 B 35 K B IR B b Tl R 4R
KOG YL K] 90 mA - em BB IR B
R 1.3 VR EART 6.0 V, FURE 1) TAERCRE 5]

T4,
3 & it

TE SA BARE s i /2 B4 Bk | CuPe(COOH)s
W Fe* B 15 SA 40 KA G SSWRAERT, TE iU
ARGERE | WA T XUR FEE 37 ik B2 4 v T U e R
R [a] ST R A R E M L 1 AR A R 4y
FH&A 8 -COO RN, BrFHmEESAHET
LS 1K 4 CuPe(COOH) & 1i &, mSA/mCS L
e B 1) 88 - 22 40 25 o A HP B s ok R AR LI i,
Ah , CuPc(COOH)g 75 XU S v ] 54T )22 v B i s far
FL DX 1R R A B A A s AR 2 RURG JEE e ] )22 v
K B B CuPe(COOH)s-SA/mCS XA A i) BH
PUFIEE IR B 43¢ Fe 5 1 F 5% 8k 25 1 ook 1Yy
mSA/mCS MU BB A, >4 HL AL %% B2 R 90 mA -



2150 M

e

#

E ¢

2
¥

em™ B CuPe(COOH)s-SA/mCS WU 5 11 48 F R AIK T
6.0 VI IR B 1.3V,

Sk,

[1] Hwang U S, Choi J H. Sep. Purif. Technol., 2006,48(1):16~
23

[2] FU Rong-Qiang (4 %% 5#), XU Tong-Wen (% il 3), YANG
Wei-Hua(# 1 48). Membr. Sci. Technol.(Mo Kexue Yu Jishu),
2002,22(6):42~47

[3] Hao J H, Chen C X, Li L, et al. J. Appl. Polym. Sci., 2001,
80(10):1658~1663

[4] Simons R G, Bay R. US Patent 5227040, 1993.

[5] Posar F, Riccardi M. US Patent 5380413, 1995.

[6] Hanada F, Hirayama K, Ohmura N, et al. US Patent 5221455,
1993.

[7] Chlanda F P, Lan M J. US Patent 4776161, 1998.

[8] Simons R. Electrochim. Acta, 1986,31(9):1175~1177

[9] Fu R Q, Xu T W, Wang G, et al. J. Colloid Interf. Sci.,
2003,263(2):386~390

[10]Fu R Q, Xu T W, Yang W H, et al. J. Colloid Interf. Sci.,
2004,278(2):318~324

[11]Fu R Q, Xu T W, Cheng Y Y, et al. J. Membr. Sci., 2004,
240(1~2):141~147

[12]Fu R Q, Xue Y H, Xu T W, et al. J. Colloid Interf. Sci.,
2005,285(1):281~287

[13]CAO Lian-Cheng(# % ). Chem. Technol. Market (Huagong
Keji Shichang), 2002,(8):28~30

[14]XU Tong-Wen(1% i ), YANG Wei-Hua(# i 48), ZHANG
Yu-Ping(7k £ °F). Membr. Sci. Technol.(Mo Kexue Yu Jishu),
2002,22(5):46~57

[15]XU Cai-Xia(¥F % i), CHEN Ri-Yao(Fk H ##), ZHENG Xi
(®5 #&), et al. Chinese J. Appl. Chem.(Yingyong Huaxue),
2008, 25(3):317~321

[16]WANG Yan-Hong(E#5£0), MA Xiu-Ling( 75 #), CHEN
Ri-Yao(Pk H ##), et al. Acta Phys.-Chim. Sin.(Wuli Huaxue
Xuebao), 2008,24(6):1041~1046

[17]JHUANG Zhen-Xia(# #i% %), HUANG Xue-Hong (#{ &5 £L),
CHEN Ri-Yao (Bf H ##), et al. Acta Chim. Sin. (Huaxue

Xuebao), 2007,65(21):2466~2472

[18]Braun A, Tchemiac T C. Ber. Disch. Chem. Ges., 1907.40:
2709~2714

[19]Mehmet K, Meryem N U, Yara S. Polyhedron, 2002,21(3):
255~263

[20]SHEN Yong-Jia (L 7K 5% ). Synthesis and Application of
Phthalocyanine (& # 9 & 5 5 & A ). Beijing: Chemical
Industry Press, 2002.

[21]LI Qiang(%*  5), HUO Li-Hua(Z Wi #8), GAO Shan(i5 111,
et al. Chinese J. Inorg. Chem.(Wuji Huaxue Xuebao), 2008,
24(12):1970~1974

[22]Boston D R, Bailar J C. Inorg. Chem., 1972,11(7):1578~1583

[23]Xu C X, Chen R Y, Zheng X, et al. J. Membr. Sci., 2008,
307(2):218~224

[24]WANG Fang(F J5). Ion Exchange Application Technology
(% F X # 2 A # K). Beijing: Beijing Science and
Technology Press, 1990.

[25]WANG Zhen-Kun ( F ¥R % ). lon Exchange Membrane
Preparation, Performance and Application( & ¥ 33 B4 &
P AE B ). Beijing :Chemical Industry Press, 1986.

[26]Guibal E, Milot C, Roussy J. Water Environ. Res., 1999,71
(1):10~17

[27]CHEN Ni-Na(¥: %8 %), CHEN Ri-Yao(%: H #), ZHENG Xi
(*8 W), et al. Chem. J. Chinese Universities (Gaodeng
Xuexiao Huaxue Xuebao), 2008,29(3):578~584

[28]Kim J H, Kim J Y, Lee Y M, et al. Appl. Polym. Sci., 1992,
45(10):1711~1717

[29]Uragami T, Takigawa K. Polym., 1990,31(4):668~672

[30]Yang J M, Su W Y, Leu T L, et al. J. Membr. Sci., 2004,236:
39~51

[31JHUANG Jin-Ling(# 42 B£), PENG Yi-Ru(3Z 78 1), CHEN
Nai-Sheng (W5 i 24 ). Spectrosc. Spect. Anal. (Guangpuxue
Yu Guangpu Fenxi), 2001,21(1):1~6

[32]PAN Yong(# 5), CHEN Wen-Xing(Bk 3 2%), YU Zhi-
Cheng (4% i& ). J. Zhejiang Inst. Sci. Technol. (Zhejiang
Gongcheng Xueyuan Xuebao), 2002,19(3):141~144

[33]XIE Jing-Xi (i # 1%). Infrared Spectra(4t $h J3%). Beijing:
Science Press, 1987.

[34]Lee Y M, Shin E M, Noh S T. Die Angewandte
Makromolekulare Chemie, 1991,192(1):169~181



