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Abstract: Proton exchange membrane (PEM) electrolytic
hydrogen production is flexible in operation and has excellent
adaptability to renewable energy fluctuations. It is a green
hydrogen production technology with great development
prospects. However, in the actual operation of PEM electrolysis
for hydrogen production, there may be ion contamination,
which has a great impact on the performance and operating life
of the PEM electrolysis stack. In this paper, the source of ion
pollution is firstly analyzed. On the one hand, it comes from
residual metal cations in water, such as Na“, Ca’", Mg™", etc. On
the other hand, trace metal ions may come from chemical or
electrochemical corrosion of key materials inside the electrolysis
reactor and system water circulation pipelines, such as Fe™',
Cu™, Ni*", etc. Then the effects of different ion contamination
on electrolytic performance are reviewed, including ohmic
overpotential, cathodic reaction overpotential, and anodic
reaction overpotential. Finally, ion pollution mitigation
strategies are reviewed to avoid the energy efficiency and cost
problems caused by impurity ion pollution during large-scale
electrolytic hydrogen production.

Keywords: proton exchange membrane electrolysis for
hydrogen production; ion pollution; electrolytic performance;

overpotential; mitigation strategies
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F 1 EEIE1T208 hFF a4 RAT 7k B F R EFNIRE
Table 1 Ion species and concentration in water at the beginning
and end of constant pressure operation for 208 h

B FHARTRE/ (mg L) ZERAHRE/ (mgL™)
Sit 0.000 0 0.449 5
Na' 0.000 7 0.002 5
- Ca™ 0.001 4 0.008 1
e
cr’ 0.000 8 0.000 7
Ni** 0.000 3 0.000 0
Fe** 0.0015 0.001 2
— SO,” 0.000 0 1.1472
)
NO; 0.000 0 0.906 1
DA LR 45630 0.504 8

%2 0hF7800 KFEFMBFHEE
Table 2 The content of cations in the water tank at 0 h and 7800 h

PHESF 0 hiRE/ (mg-L") 7800 hiR B/ (mg-L")
Ca® 0.044 1 0.070 3
Cu™ 0.005 4 0.057 0
Fe*' 0.002 3 0.0110

2 BTISENEHLE
21 BFSERMRFEEIE

FEPEMHLffE/KIZATHE, KB T oKt B A K 1
PEAHLEHE,  AKAE AR = AR T A AR Ak B A K
LT RAA, s ) P B R Lk 2
PEM, SRIGZBIMAEAL 2B R ML, e =4
i kAT AR AL R AR T, PEM
N AL B R, PA2S em HLffE Bt £E60 C T
VERG), JEE 127 pmPINT15BE P PHZ5.08 mQ, 5
FE 183 umAINT1 7N FL2S7.32 mQ, FE B % 2
U, B PHZ R A 50% L 1R Wi R4
WAEE S B B 7, Wit g e, 53
LA PERE T Ao Tl A [ B 4 i B 8 05 e 11
R, B A T R 2, R TR R AR X 22
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0.31 Q om®s X 5% iy A B T HE 17 F PR T S AR50 BT
(electron probe microanalysis, EPMA), {E 1R,
NaJCRAFTE TPEM 5L Z ., S48 1B 1 sc s
A SRR LRI . Wang % AU URFSE T Fe’ V5 4L
Xt LR BERSE N, S AT K BF e V5 G I HL fife HE (A IR
I HLBEMN0.235 Q em® N % 1.34 Q em®, 4 HL
AEP S 80%, DRIk, RACHRFEL BHA% K JEFe’ V5 Y ffi iy
i FL T v B R SR

4 70um

1 Na'5EHEBEREEEPMAE
Fig. 1 EPMA diagram of membrane electrode cross section after
Na' pollution
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Fig.2 Variation of hydrogen evolution overpotential with time
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after pollution with different Cu*" concentrations at 100 mA/cm’
current density
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Fig. 3 Influence of Na™ pollution on electrolysis voltage
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Fig. 4 Comparison of I-V curves for MEA at different stages
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