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Modeling and Simulation of PEM Electrolysis System Powered by DC Power Supply

Using Different Water Sources
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Abstract

This paper investigates the performance of a Proton Exchange Membrane (PEM) electrolysis
system under fixed operational parameters (15V, 26A) using four different water sources: tap water (130
ppm TDS), deionized (DI) water, reverse osmosis (RO) water, and distilled water. A comprehensive
model was developed to simulate hydrogen production rates, system efficiency, and long-term
electrode degradation. The results demonstrated that water conductivity significantly affected
electrolysis performance, with higher-purity water sources improving energy efficiency and reducing
electrode degradation. This research provides valuable insights for optimizing PEM electrolysis systems

in both industrial and research applications.
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Energy Agency [IEA], 2022)[1] BianInsladauvuidouaniUasulusnou (Proton Exchange Membrane: PEM)
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A 1 unudnansssuudianinsladauuy PEM. (Clarke, et al.,2010) [11]
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nsinwliluslareanmsinsziuanihiinseunquiiossdiu 4 Yssuaniuansnsftu: dhdsed,
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A13199 1 aguauaulAvanveniusazyile

Parameter Tap Water RO Water Distilled Water DI Water
TDS (ppm) 130 + 5 15+2 3+1 <1
Conductivity (LS/cm) 210+ 8 22+3 51 0.8+0.2
pH 78+0.2 6.5+0.1 6.9 +0.1 7.0+0.1
Dissolved Oz (mg/L) 8.1+0.3 6.4+0.2 52+02 48 +0.2
Hardness (mg/L as CaCO3) 85+5 4+1 <1 <1
Chloride (mg/L) 22+ 2 3+1 <0.5 <0.1
Sulfate (mg/L) 18+ 2 2+05 <0.5 <0.1
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Logarithmic Scale
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Al 2 nywliSuiisunnuandRinviaingg (Choi et al, 2022) 6]
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pnadssUsuieulnddmsuiteuladu
NaN15I8aZaNUSIINANTSINY

1.M5ASIEIUSEENSANAUNA Y

Usgdvanmszuudnanludnmdnveaiionmdmnulalasiou (muainnudougs) sondsnulnii
Uoui:
Th HyXHHV
= —— 6
Nsys VI (6)

A15199 2 WRSNFUSEANSANSEUUN TR UIINNTNUAST (WSIRAU 15V, NSELE 26A , NAIU 390W)

wW1simes Thszin 11 RO Thnau 41 DI
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WAIUT NN (KWh/m3 Ho) 7.38 +0.13 6.94 + 0.07 6.71 + 0.06 6.60 + 0.03
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Voltage Comparison Across Different Water Types
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