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Comparison of Hydrogen Production Dynamics of Alkaline and PEM Stacks for
Specific Frequencies
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Frequency related .
Specific Frequency
Electric Double Layer (EDL)

- Step Input
- Pulsed Input
- Ete.
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= Polarization
= Diffusion Limiting Current
= Mass Transport
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© Time Constant

‘ Saturation of EDL
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Fig. 1 Selecting specific frequencies relevant to Hz production
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Fig. 3 Internal Current in an EDL
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Fig. 4 Water electrolysis stack input/output waveform
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Table 1 A water electrolysis experimental setup data 0] 7= 2023E G RE(YEIZRESAT)O HAO2
Parameters ALKEL PEMEL S)tMS)|=H 239 XJAS 20t @% St=2EIIH2R
Operating Current 65-75 [A] 15-20 [A] Jl2 At e (No.23A01009)
Operating Temperature 60 [°C] 45 [°C] 2728
Pulse Cu”ent.Amp“tUde 10 [A] 5 [A] [1] J. Turner, G. Sverdrup, M.K. Mann, P.-C. Maness, B. Kroposki, M.
5 tau time 3350 [us] 200 [ms] Ghirardi, R.J. Evans, B. Dan, “Renewable hydrogen production”, Int. J.
Frequency 50 [Hz] 0.8 [Hz] Energy Res. 2008, 32, 379-407.
Averaging Current 70 [A] 17.5 [A] [2] Nikolaidis, P.; Poullikkas, A. A comparative overview of hydrogen
production processes. Renew. Sustain. Energy Rev. 2017, 67, 597-611.
colo] A8 SRS B4 Fope 9 s go] [ Kumar S Himsbindu V. fvdrosen prodiction by PN ater
QA NEL A= AT AR Qo] FolAw A electrolysis review. Mater. Sci. Energy Technol. , 2, 54.
Zelss A ARAE 2 E4S Ed AL 2= o [4] Ursua, A.; Sanchis, P. Static-dynamic modelling of the electrical
A N oAl To= o c= T T behaviour of a commercial advanced alkaline water electrolyser. Int. J.
A7, AFY AFL a7 30x gt o] UlF Av]o)FF Hydrogen Energy 2012, 37, 18598-18614.
AGAEHE E3) Ci,aﬁ%—ﬂ' A"l sEE AL HAEH] [5] Gambou, F.; Guilbert, D.; Zasadzinski, M.; Rafaralahy, H. A
‘(H -H %T,li_g] El DC ]% 7}.;(]1:i -Ho]: zﬂ_];]_ 0]_3“9] B Comprehensive Survey of Alkaline Electrolyzer Modeling: Electrical
9= E,‘;g Z‘,—fl—]——’,‘—oﬂ }\1 DC ‘EHH] vé)\ L%o E,—/*é-% 7_11‘7_]' Domain and Specific Electrolyte Conductivity. Energies 2022, 15, 3452.
~EO HlwE Ao [6] D. Guilbert, G. Vitale, “Dynamic Emulation of a PEM Electrolyzer by
=== ]JJ— NN ]‘:} Time Constant Based Exponential Model”, Energies, vol. 12, 2019, 750.
[7]1 Rahim, A.A.; Tijani, A.S.; Kamarudin, S.; Hanapi, S. An overview of
2 Mol Ay 2ot dlolH polymer electrolyte membrane electrolyzer for hydrogen production:
Table 2 A water electrolysis exper imental result data Modeling and mass transport. J. Power Sources 2016, 309, 56-65.
[8] Lin, M.-Y.; Hourng, L.-W. Effects of magnetic field and pulse potential
Frequenc ALKEL PEMEL on hydrogen production via water electrolysis. Int. J. Energy Res. 2013,
y 38, 106-116.
000) 10.8 [V] /68.68 [A] / 3[VI/29.724 [A]/ [9] Kim, J.-H. Oh, C.-Y.: Kim, K--R: Lee, J.-P.; Kim, T.-J. Electrical
2.56 [LPM] 0.975 [LPM] Double Layer Mechanism Analysis of PEM Water Electrolysis for
1 [H2] 0[V]/29.812 [A]/ Frequency Limitation of Pulsed Currents. Energies 2021, 14, 7822.
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