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Effects of NaCl Solution Humidification on Electrochemical Characteristics
of PEMFCs
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In this study, polymer electrolyte membrane fuel cells (PEMFCs) were humidified with NaCl solutions. NaCl solutions were
provided to the cathode side of fuel cells by bubbling. De-lonized water, 3.5 wt% NaCl solution, and 20 wt% NaCl solution
were used to evaluate the effects of NaCl. Current density-voltage curves and electrochemical impedance spectroscopies
(EIS) of fuel cells were measured. Additionally, the constant-voltage mode long-term stability of PEMFCs humidified with
NaCl solution were investigated. Constant-voltage measurements and EIS results imply that the degradation of fuel cells is
clearly related with the concentration of NaCl solutions.
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Fig. 1 Experimental setup

Aol HEZE ARS HIUER FE&HS YT WA
o2 ZgYE|Qlom, Uemura, et al-> 230 AF7|E ARHE-d}H]
FRIEES ofo2E FeHI2 s FFshcH14]. A <A
TollA AREEIQE o3t T AlAERE Bl A7t F
Qape] Agat e o] AR, §AHar) Eeict. AT 2
TFolAe EAL A uf AgAx] Ao 7 de] AR
Bl 7RSI HEHE ARESte] HSUER 84S 37
ol Fgstal, ASEF 48X o83t PEMFC 7159] 9
F9E F7lshdr.

2.4

oo

Fig. 12 & AFrollA ARgRE A9 7izf=s Uehfislch A
2R 9] A7|eketa] 542 A42(25°C)elA Fig 1o U2
T A ZHA AARE HAE QS ARESHe] S5k B
£ QARAAE Son’el S5} WA A 720 2T 2
JetutolE BEjoke ARESFYTE 100 kPa, 150 scem@] 715E]
Z] oke H,o} 120 kPa, 600 sccm?] 7155 3H7|1E I35
Al&o] AREE MEA (Membrane Electrode Assembly)2} GDL
(Gas Diffusion Layer)> Z}Z} CNL MEA C Type, SGL GDL
39BBo|u|, MEAQ] Pt Loading> {12y 37|12 2% 04
mg/cm?o]T},

Z7)8ksr EA EA42 Biologic (France)Al2] Current Booster
VMP3B-100] F2Hel SP-150% AR8-8te] j-V-P(HFHE-HY-
Z8uy) ZHY A7|Es JdujdA B3 (Electrochemical
Impedance Spectroscopy, EIS) % Z1¢}(Constant Voltage) AFEf o]
el ArAAe] A7|sksh B4 24< Aaelsich dshie
F 48942 37130 B il 3718 YShIER 48
olo] §171 spEaiol I}t 7halgict.

B AT Folegz vis 3717k 3130l 35
H

FAe 71 AR AL, 3.5, 20 wi%s] F5 7R

1>

L=
.

Sht=g 4800w HEdsl] AREE 480 S
BAslglet. AR o] Heke Aefaraom o)y
t2A] A M W Sl o8l ko] Urek
Ol VP BALE B9l BRI 4 glon, HuEDy
2o} ool St Aeke] #O2 Lhebditt. VP 24
OCV (Open Circuit Voltage)ol| A 0.3 VZ7}Z] =43} t}. EIS
02 MHzoll4 0.01 Hz Z3}<=0]4 OCVel 0.5 VoA zkz}
oloick. PEMFCE] 47|QMAAS 4% 24 RES olg
0.65 Vol A 2047t F3F SA45k3ich 204%F BAY e
& VPS} EIS 4L a5t

2

o od mo2
o,
o2 of

o

o
(=i
Mo

S
e

Ao g orfr o e

ol &

w

Zdu A oE
3.1 PEMFC M7|3l5t §4 HI}
3.1.1 j-V-P at Before & After Constant Voltage

A Asfd w AmdA e 375 S 23t dRhE
5 5899 L Wahiy|WA d7lset BAS Bttt
A mES 283 A7IHY B A ASUHEE sk
w2 ZA A vp ARA|] j-V-P Z1Ei 27} Fig. 2(a)°]
Urebh 9le}. Fig. 220l Uebd 2ejzs vw 2713 29 7}
HE Yoless AT Boet YSERS Toleso] 3t

=
A1 792] Aol7k ujulat 2 BeIg 4= ek ol F7] 4
% W7h A 1A A o drAe] AEoat dshie
Fol E3}E o252 o3 31T 7MY FFol drA
A

A ol AL 7A7Nol L Alzrolgl] wEolT. weta
AshtERo] o] wsll wux) dsld of drdxel 4
7] A5l 71%

i
of
oo
i
ot

(o]
_C{)L
N
4
%
ox
)
2
al
!
il
o
op
_C‘>L

2
o
N
2
ox

[o
NI\

2

gateiet. olF HAY wE g
JV-P e} Fig. 2b)el R 9)
Bk AFS v RS O 7] A

1
o
$E7k AQSE 184 A o R

e

N
ot
A
o2l
et ol
2
Bl
2
D)
o o

D=
ol

3.5% ASPIEF F8HS o] 8df 7Radt AuAA= 450

379.4 mW/em? (10.6%)0.2 7HAglom 20% ASHIER 58

He 7H53 ARAA L A5o] 329.0 mWiem? (22.4%) 43H

AE gRlstqt. j-V-P e zofA ERIE 4= Q= AAE &

3%}t &4} o] 2 &4do] A7 e B7F HEYh A7 HE
(})J\

7} S0l Z7kek A Bl 4= Gl

[¢)

[¢]

3.1.2 =MX|Q| EIS &Y Ay}

gol2E o83t AR EIS 74 I E Fig. 39
UeRfgict. QoA BIS ez} Algehs nand o
9] XF AH7A7F ARHA] AA|9] 7] A3} (Total Ohmic
Resistance)o]tH1].

ARHA AAO] A7|A}S S4sH7] fIste] Fig. 3(a)ell



June 2022 /453

j -V -P curve (Before)

=" (DI water)
—c— (NaCl - 3.5%) |
"OR L (NaCl-20%) 500 g
=
J400 B
s E
@ =
2 4 200 ‘%
3 —
- 3
Jz200 =
[x]
E |
—
- 100
0.4 L o
0.0 0.4 0.8 12
Current density [Alcm?]
(a) j-V-P curves before CV test
j -V - P curve (After)
12 600
= (DI water)
= (NaCl - 3.5%) i
of 4500
ML — (NaCl - 20%)

L
8
(=]
[;wajpmw] Aisuep semod

1
=]
a

1
0.0 0.4 0.8 12

Current density [Alcm?]
(b) j-V-P curves after CV test

Fig. 2 j-V-P curves of fuel cells humidified with NaCl contained

solutions
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Fig. 3 EIS results of PEMFC humidified with DI water
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Fig. 4 Results of EIS measurements before and after CV test with
different NaCl solution
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