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16 NSAR YT 18— 258 20 K 2509 100 mL = OB AITA 1,10 g(0.01 mol) XF 4 "}, 4.16 g
(0. 02 mol ) 4-iiEFE-2-fifi iR FE- 75 . 3.0 g K,CO, . 20 mL DMF % 10 mL FZ | HifEIFTHR 2 PR e,
H A 3 43 K R AR AT R N AR R RN 4 h J5, DB ZEBRRER 4 W 2K, FHEE 130 ~
140 C, 4kZI 15 h A5 O, # R BHR AP 100 mL 10% HCL W, b IR - AR H
DLVE. FULTTTE LA NaOH Hh A H 50% 1) £ Bk ¥ ik 45 A5 2] DS-TBDA rYghEL, #EUL HCL Rk, i
UE, KVEE R RIRR A= Y), 4880 °C H2S T8 20 h, 4% DS-TBDA 3.51 g(/=%72% ).

1.3 S-PIHERRHEERENG &

16 NSRS R 4R 100 mL = D ANA 0.466 1 g(1 mmol) DS-TBDA, 0.200 2 g(1 mmol)
ODA, 0.202 g(2 mmol) = Z &} 10 mL ¥ 57 (M M) , SiEBEHE, FREp iR adis s, A 0.536 1 ¢
(2 mmol ) —[EFHL4& NTDA } 0.3 ¢ KHR. FRR 3 5ITHEZ 60 CW 4 h, 120 CRM2 h , 180 C
JNE 20 h, AEREFIA RGP, FRREREE 100 CLUUT R, HREWRIEA 100 mL ZEEH155) 2
REEGWUIE. T ZRTIE, HOMZRUERR RBRAAERE, T 120 C B2 T %iAs 5
S-PI-3.

2 DS-TBDA 5 ODA MFCRHECEL , # IR B3R vk A5 B & B ARG /9 S-PL K ik
PR G BC T AL 10% 1) DMSO ¥, 7E3E MR b iy i, 23051 7 60 °C, 10 h; 120 °C, 8 h #l
160 °C, 6 h 2c/F FHUbHHRR %550, #5158 S-P1IE, 28 Tk RIS 2775, H 10% F
BRERVATRIZ L 24 h, K5 258 oK IR B G TP e 25 B ok h & .
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DIH R MK, T 28 80 Il 4-Jie 562 - R -G8 0K, 2805 A SR A% U R N vl L& it Ak —
Jfic iR DS-TBDA (Scheme 1), A FTIR J&'H NMR (& 1) X H #4177 2549 % 4E. FTIR (KBr), »/em ™",
3388, 3339, 3241(NH,), 1643, 1494(C=2C), 1231,1085(0=S=0), 1180 ( Ar—0—Ar),
1 030(S=0); '"H NMR(DMSO-d, ), 8: 7.06(s, 2H), 6.73(s,4H), 6.50(d, 2H) , 6.47(d, 2H).
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Scheme 1 Synthesis of DS-TBDA
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Fig.1 '"H NMR spectrum of DS-TBDA Fig.2 FTIR spectrum of S-PI-3
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Table 1 Monomer molar ratio and properties of SPIs

Sulfonated Proton conductivity/ MeOH permeability/ Water uptake
Sample n(DSTBDA): n(TBDA): n(NTDA)
degree( % ) (S+em™) (em? - s71) (%)
STB-PI-1 1:0:1 100 0.072 0 2.85%x 1077 63
STB-PI-2 2:1:3 66 0.049 0 1.31x 1077 49
STB-PI-3 1:1:2 50 0.0310 9.12x 107# 38
STB-PI4 1:2:3 33 0.007 9 2.37 x 108 18
Nafion — — 0.084 0 1.42 x 107 25

16 30 C K 100% M EE S50 T INAS T8 5 19 S-PL B B F1E S 3%, [REES T, Nafionl17 By
FAE TN 0.084 S/em. ZEREW], S-PI BRI E LT 33% i, AR E ML S5, ATy
ikE] 5 Nafion [R]—$E M A7k, FABBEREIL R A8 =i, nisfb iR 50% i, H 15 5% 0
0.031 S/cm, S LA 2 100% B}, FiF1& 53R A35 0. 072 S/cm, AH24F Nafion /) 84% .

S-PI A4 BH S PE g FH R Btz el 26 3R, A Bl RS Ak B2 1 28 A R 35 5 o115 5 R 250, S AL
50% B, HF %% 9. 12 x 10 ° em?/s, H Nafion fli— 4R UL b, SREILEERE 2= 100% I, %
EI % 2. 85 x 10~ em?®/s, WAVK YT Nafion [ 20% Zi47, PiH S-PI B H Nafion 5540 A BH B
PERE. X S-PI 5 Nafion W NFRE5HI 0 22 Sk, —R0A Dy, BATLIRG W0 0 ELAT TRk o3 B9 45
¥, B RE W) THETE WA K AR RS SRR G AR | R S A % ) S A L T ) 2 AR R XA Sy o & H
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Preparation of Novel Naphthalenic Sulfonated Polyimide
Proton Conductive Membrane

SHANG Yu-Ming', XIE Xiao-Feng'* , LIU Yang', XU Jing-Ming',
MAO Zong-Qiang' , ZHOU Qi-Feng’
(1. Institute of Nuclear and New Energy Technology, Tsinghua University, Beijing 100084, China;
2. Key Laboratory of Polymer Chemistry and Physics of Ministry of Education,
College of Chemisiry & Molecular Engineering, Peking University, Beijing 100871, China)

Abstract To prepare proton conductive membrane for DMFC, a novel sulfonated diamine 1,4-bis(4-amino-
2-sulfonic-phenoxy ) -benzene ( DS-TBDA ) was synthesized and polymerized with a non-sulfonated diamine
(ODA) and naphthalene-1,4,5,8-tetracaboxylic dianhydride( NTDA) to get a series of naphalenic sulfonated
polyimides( S-PI). The sulfonation degree of the polymers was controlled by changing the molar ratio of the
monomers. The obtained SPI membrane was characterized by FTIR and the properties, such as water uptake,
proton conductivity and methanol permeability, were investigated. With the increase of sulfonation degree, the
proton conductivity and methanol permeability raise gradually. The proton conductivities of the SPI membranes
are in a range of from 0. 007 9 to 0. 072 S/cm and the methanol permeability is less than 2. 85 x 10 ™7 em’/s.
The experiment result indicats they are great potential candidates for fuel cell applications.

Keywords Sulfonated polyimides; Sulfonated diamine; Proton conductive membrane ; DMFC
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