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Single Cell Performance Recovery of SO, Poisioned PEMFC

using Cyclic Voltametry
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Abstract : Polymer electrolyte membrane fuel cell (PEMFC) performance degrade when sulfur
dioxide is present in the fuel hydrogen gas; this is referred as SO: poisoning. This paper
reveals SO» poisoning on PEMFC cathode part by measuring electrical performance of single cell
under 1 ppm and 5 ppm on SO gas operating. The security of SO poisoning depended on SO-
concentration under the best operating conditions(65C of cell temperature and 100% of relative
humidity between anode and cathode). SO» adsorption occured on the surface of catalyst layer
on membrane electrode assembly (MEA), In addition, MEA poisoning by SO; was cumulative
but reversible. After poisoning within 5 ppm SO for lhr, the electrical performance of PEMFC

was found to recover up to about 93% by cyclic voltametry scan.

Keywords ; Polymer electrolyte membrane fuel cell, SO poisoning, membrane electrode

assembly, Cyclic voltametry scan
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Table 1. Characteristics of GDL

GDL 35BC
SGL Carbon Co.
Manufacturer USA
Thickness (ym) 330
Areal Weight (g/m?) 115
MPL/Paper
Substrate 9394/5% PTFE

Air H,
Gasket

Graphite Block GDL

CCM
Catalyst Coated Membrane

Cathode Anode

Fig. 1. Schematic cross—section of a PEM
single cell.
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Fig. 3. Schematic diagram of SO»
poisoning test system.

3. zm Y By

3.1, o|itstate] SEof WE HARHX[2|
4S5 Hlu

(1) Aztel g g9 x9 JeHst

o)A ol olitstES TE T AT Aot
CV(cyclic voltametry) scans £33+ A% 35
Ao A] WA current density® 05 Alem’
SOE 1 ppme & 11A4Ee] 3AI7F FoF 9 A
219l JEiEE Zed & Al SO0 sEE

Az

ol

gk o]itbstE 1% PEMFC ©9ld#9] A5 3% 3

5 ppmC2 F7Fste] 1A17F Bt v EEn
% S9HAe] A Es el sl

VE 53] scandt$ith. Fig. 49} Table 291 4

Bl A Zo]l z7] TS 067V, doH,
1 ppm®] SOE 3AIZF &< I= 39S uwe
A5 068VZE 1 ppme SO0 A += Ale A3t
Z gd & & gl 1 F SO FEE
ppml 2 F7HAIA JJE st o 10% A
sol AA fgAste] IE 3 AIE & geHx
9] A%l 057VE Fasgen, 71 F CV
scan & 53] AASAS wW  064V7EA] Aol
FJEHE AL &2l A

ol

0.9
0.8 1
0.7 1 L ,
<
= 0.6
=
Z 05
s ,
£ 0.4 hoS0, 1ppm SOy 5ppm SO; no S0
no S0y
0.3 1
0.2

0 60 120 180 240 300 360 420 480
Time (min)

Fig. 4. Potential change of PEMFC with

exposure to SO/ Air.

Table 2. Cell performance of PEMFC during
exposure to SOy/ Air

Exposure time Potential
(hr) (V)
Original - 0.67
1 ppm 3 0.68
5 ppm 1 0.57
CV scan B 0.64
5 cycle
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Fig. 5. Polarization curves of PEM FC under
SO»/Air for SGL 35BC (experiments ¢
onditions Air: 995.05 sccm, Hy @ 3134
4 scem, Teenrr 65°C, RH: 100%).
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