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AFM image of a cross section of membranes: a) recaging membrane FYM1150,
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2.2 FYM1150 N&fionl112
50 24 h FYM1150 Néfionl12 2 ,
:FYM1150 Nafionl12 ,
,FYM1150
2.3 FYM1150 Nd&ionl12
1 50 24 h FYM1150 Na&fionl12
1 FYM1150 Ndfion
Tab.1 Gomparison of mechanica propertiesof FYM1150 and Nafion112
mechanical properties
samples
Young' s modulus’ Mpa dsress at auto. break/ MPa  %strain at auto. break/ %
FYM1150 335.6 25.4 121.8
Nefion112 144.1 22.9 136.5
N&ion117 153.8 22.5 168.8
:FYM1150 Nafionl12 2.2 , 10 %,
PEMFC , FYM1150
PEM FC . , FYM1150
[18] , 1000 —+— FYM1150 thickness: 50 um
Nafion , ~8— Nafion 112 test corrdition:
Hy/Air  0.1MPa /0.1MPa
! temperature  25°C
) . S 800 surtace area em?
. f
2.4 FYM1150 Nafion £ of MEA
3 600
3 FYM1150 Nafion112 ;
, 2. B
stoic , © 400
800 mv 1000 mV ,
FYM1150 Ndionll2 ,
FYM1150 2009 200 400 600 800
Nafion112 i/mA * cm’
, FYM1150 3 . FYM1150 Néfion .
50 300 nm ' FHg.3 Discharge performance of the recasing FYM1150

and N&ion membrane
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2 FYM1150
Tab.2 Tes conditionsfor the discharge performance of FYM1150

anode cathode

arameters pressure cdl temp. anode cathode anode  cathode flow rate flow rate Cathode
P / MPa / temp./ temp./ saturation saturation ; .
/ goic | stoic
test condition 1
(standard) 0.21 80 95 85 Y Y 1.5 1.5 O
test condition 2 .
(standard) 0.21 80 95 85 Y Y 1.5 3.0 ar
tet condtion3 g 535 g 50 ambient Y N 1.5 3.0 ar
(soooter)
test condition 4 auto . . .
(air ambient) 0 (<35) ambient ambient N N 1.5 3.0 ar
,FYM1150 ) )
2.5 FYM1150
4 FYM1150 / . :
, 790 mW/ cm? 478 mW/ cm?. PEM FC ,
/ . : , ,
1.0 11000
0.8 PR 300 —— standard.
—@— automotive
N, &= scooter
% 0.6 {600 g -~ air ambient
_af 2 ~-o-- standard
S E -#-automotive
% 0.4+ {400 8 ~ge- SCOOtET
Q - -air ambient
y
0.2 ‘l {200
0 400 800 1200 1600 2000 2400

i/mA » cm?

4 FYM1150
Fg.4 Disharge performance of the recasting membrane FYM1150 in variety of cases
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1) FYM1150 50 300 nm , Nd&fionl12
2) FYM1150 Nafion112 ,
3) FYM1150 Nafion Nafion 2.2,
10 %, , PEM FC .
4) FYM1150 80 1000 mV ., Nefionll12 ,
, Nafion112

An Investigation on Microstructure and Performance
of the Recasting Perfluorosulfonated Membrane

LU Fengling” ,ZEN G Rong ,L | Pd-jin ,WANG Pin-ging,ZHAO Chang hong
(Beijing Century Fuel Cell Ltd. Co., Beijing 100023, China)

Abstract : The microsturcture and performance of the recasting perfluorosulfonated membrane
were investigated by comparison with Nafion . The resultsindicated that athough chemica com-
ponents of the recasting membrane FYM1150 kept the same as N&ion , the dry FYM1150 dif-
fered from dry Nafion membrane in structure, the former possessed ome small pores which are
not through- holes having a diameter of 50 300 nm while the latter had amost no pores; The
mechanical propertiesof the FYM1150 were better than those of Nafion ; The discharge perfor-
mance at high current dendty of MEA usng FYM1150 membrane as an electrolyte was a 9 bet-
ter than one usng N&ion as eectrolyted due to the porous structure in the FYM1150.

Key words: The recasting perfluorosulfonated membrane , Microstructure & properties, Pro-
ton exchange membrane fuel cell , Nafion

References:

[1] Fang Du, Yang Welyi. Perfluorosulfonated lonexchange Membranes manufacturing Process, Performance
and Application[ M]. Beijing:Chemicd Industry Pulbishing Company ,1993.

[2] Huang Zhuwo, Tu Hai-ling. R &D and Application for Proton Exchange Membrane Fue Cdls[M]. Beijing:
Metdlurgy Industry Publishing Company ,2000.

[3] Beatlie PD, Orfino F P. lonic conductivity of proton exchange membranes[J]. Journa of Hectroandytica



. 438 - 2002

[4]
(5]

[6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]
[15]

[16]

[17]

[18]

Chemistry ,2001 ,503 :45.

Philip A B. USP5183545.
Arimura T ,Ogtrovskii D. The efect of additiveson the ionic conductivity performances of perfluoroa kyl sul-
foated ionomer membranes[J]. Solid Sate lonics,1999,118:1.
Motupaly S,Becker A J. Diffuson of water in Naion 115 Membranes[J].Journd of Hectrochemica Sociely ,
2000,147(9) :3 171.

Thampan T. Mathotra S. Modeling of conductive trangort in proton-exchange membranes for fud cdls[J].
Journd of Bectrochemica Society ,2000,147(9) :3 242.
Moore R B ,Cable K M ,Croley T L.Barriers to flow in semicrystdline ionomers[J]. Journa of Membranes
Ssience ,1992 ,75:7.

Murphy O J,Hitchens G D ,Manko D J. High power density proton exchange membrane fud cdls[J]. J.
Power Sources,1994 ,47 :353.

Katsuyamu S T. Development and systemic gpplication for solid polymer eectrolyte fud cdl stack[J]. Ki-
nozairyo ,1999,19(7) :13.

Noga M , Kobayashi K ,Nakgima Y. Inorganic-organic composite protonic conductors conprisng slicophos
phate gass and ion-exchange resn[J]. Solid Stde lonics,2000,136 137:249.

Yang C,Srinivasan S. Conposte Naion/ zirconium phogphate membranesfor direct methanol fued cel gera
tion at high temperature[J]. Bectrochemica and Solid Sate L etters,2001 ,4(4) :A31.

Saiti P,Arico A S. Hybrid Né&fiondlica membranes doped with heteropolyacids for goplication in direct
methanol fud cdlg[J]. Slid Sate lonics,2001 ,145:101.

Hamrock SJ. WO 00/ 79629.

Antonucci PL ,AricO A S. Investigation of a direct methanol fud cel based on a conposite Néfion slica eec
trolyte for high temperature operation[J]. Solid State lonics,1999 ,125:431.

Finnau, Freeman B D. Formation and Modification of Polymeric Membranes:Overview ,chgter 1,in: 1. Anr
nau and B. D. Freeman. Membrane Formation and Modification[M]. USA: American Chemicd Sociely ,
2000.1 22.

Trandated by Li Lin,Proofread by San Diefang. Basc principles of membrane technology (second edition)
[M].Bsjing: Tsnghua Universty Publishing Company ,1999.

Ladvigson M Lindgren J , Tegenfeldt J. Crystdlinity in cast Nafion[J].Journa of Hectrochemicd Society,
2000,147(4) :1 303.



	An Investigation on Microstructure and Performance of the Recasting Perfluorosulfonated Membrane
	Recommended Citation

	tmp.1678199043.pdf.Y_mdG

