Korean Chem. Eng. Res., 57(4), 507-511 (2019)
https://doi.org/10.9713/kcer.2019.57.4.507
PISSN 0304-128X, EISSN 2233-9558

e

57922 Hepd=

PN
A4,

H

(20194 2€ 274

2019 44 15

| =
58}t
THA] TY= 235
o AR A4, 20199 42 162 AE)

Comparison of Measurement Method of Hydrogen Permeability in Proton Exchange
Membrane Fuel Cell

So-Hydong Oh, Jeawon Yun, Daewoong Lee and Kwonpil Park’

Department of Chemical Engineering, Sunchon National University, 235, Jungang-ro, Suncheon-si, Jeollanam-do, 57922, Korea
(Received 27 February 2019; Received in revised form 15 April 2019; accepted 16 April 2019)

e of

TR ARHX(PEMFC)S] 124 U&7 kshetl A5 Er) o] AREH 1 Qv FAFI s
DA S8 WO R A3 A} A 4 (Linear Sweep Voltammetry, LSV)O] T2 ARE-EILE A5Akc) LSV
57 ol Zjo]7} Qlo} AT AFE v|wahr 7t ofel & wiyt Wk A 2 AtelAs Sk of HXIN Y&t
#olzkar 8 = Sl VA AEvRET e o)$t AaFH 2} DOESH NEDOS] LSV HH-& vluste] Fe/dE ¢
QIstA} 3IALE 28t AUl EE HelA7|H FAFHEE 5743 vlwglS u], DOE LSV W] GC W} H]
w3l ek WE s%elste] FEdS BTt NEDO LSV S DOEH T 2ol 03Ve] AF o= A5 RF
UEs AR 8S wf exk= sl

Abstract — Hydrogen permeability is widely used to evaluate the polymer membrane durability of polymer electrolyte
fuel cells (PEMFC). Linear sweep voltammetry (LSV) is mainly used to measure hydrogen permeability easily. There
are many differences in LSV measurement method among researchers, and it is often difficult to compare the results.
Therefore, in this study, we tried to confirm the accuracy by comparing the hydrogen permeability of LSV method and
gas chromatograph which is difficult to measure but accurate value. The LSV method used the DOE and NEDO meth-
ods. When the hydrogen permeability was measured by varying the temperature and the relative humidity, the DOE
LSV method showed an accuracy of less than 5% in the error range compared with the GC method. In the NEDO LSV
method, the error was reduced when the hydrogen permeation current density was determined at the current value of 0.3

V as the DOE method.
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Table 1. Comparison of DOE LSV method and the NEDO LSV method
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Fig. 1. Gas chromatograph (a) and calibration curve of hydrogen (b).
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Fig. 2. Hydrogen permeability data by (a) GC (b) LSV by DOE method
(c) LSV by NEDO method.
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Fig. 3. Comparison of hydrogen fluxes measured by GC and LSVs
(HCCD).
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Table 2. Comparison of hydrogen flux(mL/min*cm?) measured by GC and LSVs

RH (%) GC LSV (DOE) Differ. (%) LSV (NEDO) _ Differ. (%) LSV (NEDO-0.3V)  Differ. (%)
20 0.0125 0.0139 10.1 0.0147 154 0.0136 92
40 0.0159 0.0168 48 0.0144 10.6 0.0164 26
60 0.0174 0.0181 4.0 0.0155 11.9 0.0174 0.1
80 0.0186 0.0192 33 0.0165 123 0.0187 0.8
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