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ABSTRACT

The energy problems are serious topic this days. The fuel cell is a potential energy in
the future, because people get the fuel-methanol easily, and the cell is light, easy to take,
and we won’t make any pollution to the environment.

In this research, we used sulfuric acid and nitric acid to make the carbon nanotube
sulfonated. The wall of tube are full of sulfonated bonds, and we solved the tube into
water with ultra-sonic vibration. Than we solve the nanotube into PVA/PSSNa solution,
and pull the solution into plastic dish. After drying , the solution change into membrane,
we put the membrane in hydrochloric acid/glutaraldehyde/acetone solution, in order to
make the polymer membrane cross-linked. Than we-put the cross-linked membrane in

hydrochloric acid.

e i
- il

The membrane was analysed , includédi Water eonsist, ion conductivity, methanol
permeation, tensile strength, and cell test. Tﬁe membrane ion conductivity was improve
with adding PSSNa, and decrease the resistance of ion conduction. The ultimate
strength and water consist of membrane was improved with adding carbon nanotube
and decrease the methanol permeation. In fuel cell testing, the fuel efficiency was

increase to 999% with adding carbon nanotube. The cell efficiency is 18%, with low

cost.

Keyword : PVA ~ PSSNa -~ carbon nanotube ~ DMFC - porton exchange membrane
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Aciplexg m=03 n=2~5x=15~14
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1.Sulfonated Poly(arylene ether)[42]
4.sulfonated polyimides[43-45]
5.sulfonated poly(etheretherketone)s[46-47]
6.sulfonated polybenzimidazoles[48-49]

7. sulfonated poly(vinyl alcohol)
2-6 Bz Jﬁéﬁ;gﬁi i ey
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b%ﬁ(ﬂﬂ){dﬁﬁﬁb%ﬁ%$ﬁﬁ*’@+ﬁiyﬁ 5 OH 4 >
EF B oRBEDF AT HRB AT UK Pk R B bk KRR K
PM@4ﬁuﬁ¢??$&ﬁ’#dﬁL$$ A B BN SO R sy £
%%*ﬁﬂﬁ$’94ﬁﬂ$%’ 3*$%’§@$mﬁ1%’%$%£%
PVAP %43 4r1 » % 5 &% 0o 0 @4 55 > 7 A 34 OHAZ 5 2

Fha i S SEREF & FIBAR LT i kb -
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03 MWCNT
A — I HOC{ &?;n?;m 80°C

PVA VAL K

o MWCNT-PVA

W 2-10 #-PVA &4 } 2 ¥ B ¥ & B&+41[50]

& 2011 # - Kim % 4 %% A = pF 2 SR it 4 PVA SR L chd K RE R 43
[S1] > ™ & @yoR g 3 @nsd o 00 M0 g~ o SR A
BFAME S ENE ARG {oPVA Fhd 4980 dor SRR 2 N AL
FREeERa S B R e e FIARMRARE R R

G WY AT i 0.075S/em > 2 2% SR 5 5] 3.32%10 em’s ! -

e

a
OH OH OH OH NaH ONa OH ONa OH
Propane sulton 'i’ ? c|) ':l" HCI/H20 | | t‘|J
(GHx); OH  (CH); OH (GHa)s OH  (CHy); OH
03"3 S0;Na SO3H SO4H
b
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3:2
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:: BRI L

31 R%ES
1. poly(vinyl alcohol) 88% hydrolyzed M.W. 88000 B:7 : ACROSS
2. carbon nanotube i F - =~ D:10-20nm L :5-15¢m
3. poly(sodium 4-styrenesulfonate) M.W. 70000 g7 : ACROSS
4. Glutaraldehyde solution in water )k /& :2b6wt% R e it
5. Hydrochloric acid : 97% Mk 3¢ it
ST,
6. Acetone E& :99.5% & f‘%rp %b" '“:L_i,‘i . ¥
7. Acetic acid JE & : 80/6 I‘;\ B & | 1 f
8. Surfuric acid : 97% Showa
9. Nitric acid : 709 P +3#% |
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