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Abstract

The anion exchange membrane (AEM) is the core components of alkaline polymer electrolyte
membrane fuel cell (APEMFC), but it can’t be widely used due to the current problems of low hy-
droxyl ion conductivity and poor stability. This paper attempted to use the biological material of
chitosan (CS) to prepare AEM, and characterization and performance studies were carried out. In-
troducing the inorganic materials of graphene oxide (GO) to the polymer matrix composite mem-
branes to construct ion channels in order to improve the transmission rate, and using two types of
material interaction to enhance membrane stability. It is found that the performance of the com-
posite membrane is greatly improved compared with the chitosan membrane, and the ionic con-
ductivity is more than 2 x 10-2 S-cm-1, and the energy density under normal operation reaches
1.96 mW-cm-2,
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1. 5|

LR, N RREIR fEHLME S APEMFC 1E N — R LM SR . mbLah S AR i i 281, 1F
FEY [ P ANERSR I 22 1) S 36 S I IE A« APEMFC B RENSIE AR, R B L 10 250 MK 5 L ] 2
SRR, WA R BT S. AEM & AEMFC W38 B B4 Al 4y, B L3 7. BEWT T FIfE 4a 4
WA SR JERIVER, AT R R, SRR AEM ASATEiEt[1]. 52 HE(CoH1OaN) 2 H H AR T
ZATERIH R 25 I I AE A 20 [2], 1 R 23/ AE BRI A7 e, Bk R B A R R 1
RIREFANAMEY), FRERAGR T4 R YR BIE[3] [4]. CS KT &A 2RI E I
L KB ORI BRI, LGB KA. B, B, AL GRS R RN A L
W& R SR AT AENI[5] [6]. 6T CSALFHRIFLYERE, LR ANJER_EXF CS T 44 GO ik,
il % H CS-GO E A5, X i Fh L kAT R AL AN M REMA[ 7] [8] [9] [10].

2. KW
2.1 WS EE

TR (AR, EAERMLRA AR AR, BERR(ral, b)), SmEGrra, dbaith
TT7), AR al, REETHR R AT ), A S (AR 99%, JbniE RBFHTA R AF]).
W HEEFKECE .

FREE 24 il F XS105DU Hgph -1, JEFEI & I EAC (B /S @A), fidk BATH 84-1A fiid:
25, AL ELR] KQ-100DB ZY &4 i i s, BB B B R AL 7890 A i, HL T 2RI &= A
Princeton VMP3 HLAL 2L A AR, it AR CT-3008W-10V10A-F 7476 O FEAY , 5 1K) 2 i A i
Bruker A ][] VERTEX 70 ¢ FT-IR S i A AN H6 K 22 (155 w) 16005773 A4 5 i Bt 17 & S 43 4 L
2.2. CS f&#0 CS-GO fEkbEI&

# 0.5 g CS ¥ T 15 ml AN 57 & 73 451(0.5%~3.5%) (I BH BRVA MR 1, F ML sl i 2% mndi i bk 1~2 /i,
HE| CS AWM, WM —EHRIER I WREEYR, CBRE AR, REREIE K
SRR b, RAEERIR . IR MR 24 h, RpKTE RS (BRI EE B E R R, gk
TEHURN 1 mol-L ™ ) KOH iR i 12 h, FHFARTIBE[L1]. 4805 228 TKE TS0k, R TH
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B CS L, FHIMEAL RS AL 0.01 mm)E € KYJERE . AR In G 7 0 B 21RO GO, it
THEAAE, % 1 CS-GO i, Ik BRI A 73 HUWORE .
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CS JiEf CS-GO R MM il 1 iz

Gy AIE T BRI BRI T . RIS AR AR TR K 7 2 J5 CS MEMERE, FERE 5k
JERARME 2 Fior. LRI, UEERRIEBK EART 1.5%0F, KGEERAK, Bl BRI, ki koK
HORIART i, eI it (B 2.5%), KA K, ANREIRAIAEfE,  H BT OB T )5 2 A B S R
SRIGINMIREOR, SUIREIR I . R B RRVEMOREE A 2% i, AR B B W SR, ) i) )5
JEZ174 60 pmo

3. Mg
3.1. ZEESEMR

LIERAR T AR APEMFC AR}, TEBARR 2k 25 B 715 S SR A AR S S B AR OB FRAR ANK, H4k 2
RefFEAL N FRE . IR ML T B R AT et B I RENSIE , B IR PR A P AR S N A8 . 1] 3 R IE 5
FERMRE .

FE R0 2 AL 1 mol-L™ KOH ¥R 2 h Ji5 I T P38 43 X B b, 78 220 f0 e it m il 2 BV L
0 P i R P I AH 7K [11] o 4 B — 5 T I FH A AR 38 A7 A VU Bt ) EDURE 1B 0.2 L ¥R
BESL, AR S OO B 2B B (VT AR) AR Ak, ZKAE 1.5 min B HIIGE,  ZBEFE 5.4 min UL H I,
FE Tl 0 LR AR AR, S50 A% BURE & ity SR A AR AR AR A T DL ZBE AN T, BRI PE SEsed #2 o
P PR RAAE . 43 BIAE CS AT CS-GO JE LB FI KM 1) £ B8 1 43 & AR A 26 n B

4 WK B LE AT LAE Y CS B4R 10 AN/ KO Bk B2 Nl T & 2 40% 4, 2 e T
PAT;s B2k GO 1) CS-GO & & AN T- CS I LB LB FE T BB, KM 2Bk A2 . i
] CS EAEIBIE EAEH FBIE LI IBIE KB SR Z, CS-GO A 51518 K0 T MK 5 BIE LA T
CS-GO W) L BEEBE AL, 1&H TR b s e

Figure 1. CS membrane (left) and CS-GO membrane (right)
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Figure 2. Relationship between the thickness of CS membrane
and acetic acid concentration
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Figure 3. Test device for permeability of ethanol
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Figure 4. Percentage change curve of ethanol content at both sides of CS and CS-GO membrane
[& 4. CS B&(Z)#n CS-GO R (A)MMIZ BB 5 & B Lk
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Z06), AMI AN AR [ s, AR g P el . MRS E W 5 B, il Pt AR ES 58
P JE AL Rl f B e, S P A2 N T b B AR R S AR 2 AT R R AR O R RO . PR R AL
THRAAXAE 100 mHZz~500 KHz 7 Bl & 187 5 Fyb (R BELPT s, RSS2 . e E R, dRe i 3 20 BT i
P 5 Sl A2 VR R R B N AR R R, Rl ki R B SR, o =$ .

Hh ARESSSHERM, LIARSSSHEMENERE, R A HEEHE[12].

SEISIAS CS BB T H 5 %R 7E 8 x 10 °~1 x 102 S-cm * 2 1], CS-GO JEfH B T-HL 5 % 7F 2 x 10 2~4 x
102Sem ™ /A, BRI K. GO M5 2 AEIE MO 2 A B TH 2 OH & i, A FHSE,

3.3. THEEMR

V4 B A8 H M e o0 Sl B A B A S AR A AL 3 cm-3 em BT A SRR ), s b R RAEANR
Z AR 55°CJ57E 6 MPa [fJE /3 F#E 5 min, RfEyA 5 55 sk e pi e it e N\ B . BEARH BQ50S %Y
(5 15 N BB R 6 mol- L™ Z.F%, 2 mol-L™ KOH (/K& mAE ik, B 2= S EgaHliE s <, H
FEHCHLASCIN B [ % 174 R FELA

FHLABTERIEMER AT 2R, 4% CS BRI KT D)2 L HLRA O TG, B 5 mA N— ks34
RS 20 s, MRUGHEKR, idfE B, RN EERRM S S5 Bl A tE, Wkl 6
Fion, BRI 20 mA. [FIRE ) 77495 5 CS-GO R e e il H FL A 40 mA.

% CS AT 20 mA TEJ LA CS-GO i 40 mA JECEE S U-t AR L ih R 7 s il e i Ay
PRI LLE H CS-GO I (1) T it F A AR g TS FELIS 1 L 38R B R v, 9 ELTSCRLIRE ] K 2 e K it
50 h, & CSIRAI-EE%, PHTE R T/ELFEH CS-GO ELEiAasE, JREIIFE B A [ R L it 3 &%
PR o TS () Th 2 25 B2 43 1) 9 0.78 mW-cm 2 £ 1.96 mW-cm 2,

4, FRAE
4.1. BEHOINEFT-IR)

HoF P I AL 2 A A E 2T AR A . CS IEAT CS-GO R i 787> THE 5 5 KBr —i&if B 5 /. 7E 4000
cm '~400 em ™ F K E Bl VRSO E > #[13], Wl 8 BT

o B P b I (R 21 40 13 7T DL S #BLE 3430 cm . 2817 cm™t. 1630 cm 1 578 cm AL HUBL T CS )
FEAEDE, PRANEG I A B RS H, TTHGE B, WHE AT CS M1 GO R eEiR &, WA KH
4k 224, R X HIFE 1300 cm ~900 cm™, GO 7F 3430 cm L fHir g — /N . BRI, X A8
T OH K 4EdRENIE, 78 1630 cm 4by GO KR 1 C=0 M 4E R zh k.

4.2. HERSHABE(FSEM)

BRI S R [ s T FSEM AR & b, W45 20 BIAE CS AT CS-GO i 1) 2% [ A1 K ] %2 50 H B
MR [14], Wik 9. K 10 Fiow.

A VEH, CS AR, WA HEMH B EE, RMESER T —ERIMELEN, SHRMKREEY
JERIM. BT GO MEAMBERENMBI IR , s DAk, BAEEY—. SBIES, WHAE
FHA EAEFAAEEH T, GO Pk s). Mid&En GO FES ST #H bt 1, Ktz
GO B4R 1%L, ATAE%FE 0.5%.
|

TR TR 1 5 i b 22k AR At 225 0 A R SIZ G == P i e D AL ) K 0 3 B
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Figure 5. Diagram of simple battery for measuring membrane conductivity by AC impedance method
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Figure 6. Curve of U-1 and P-I
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Figure 7. U-t curve of CS membrane 20 mA discharge (left) and of CS-GO membrane 40 mA discharge (right)
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Figure 8. Infrared spectrum of CS membrane and CS-GO membrane
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Figure 9. Surface (left) and cross section (right) of CS membrane

[& 9. Cs ek m E (L) FEE(R)

Mag= 1000 KX

Figure 10. Surface (left) and cross section (right) of CS-GO membrane
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