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Electrolyteregulation in water electrolysisfor hydrogen production
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Abstract: Hydrogen has received extensive attention due to its high energy density and non-polluting
combustion products. How to prepare hydrogen energy in a clean and efficient way has become the research
focus. Solar water splitting photovoltaic-electrolysis, photocatalysis, and photo-electrocatalysis for
hydrogen generation by using naturally abundant solar energy and water are promising hydrogen production
technologies. In the water splitting process, electrochemical reaction is the key step which directly
determines the energy conversion efficiency of the whole system. However, most of the previous studies
focused on the development of catalytic materials, while the influence of electrolyte characters on the
electrolytic performance was usually neglected. Herein, the effects of electrolyte pH and ion composition on
the surface catalytic reaction and mass transfer were firstly summarized according to the basic principles of
water splitting. Then it was pointed out that improvement of energy conversion efficiency and stability in
various water decomposition systems could be achieved by electrolyte regulation which showed influence
on solid-liquid interfacial reaction. Finally, the future development direction of hydrogen production by
water decomposition was proposed.
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Fig. 2 Three modes of mass transfer close to the electrode
surface
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Fig. 3 Cyclic voltammetry curves of Pt (111) electrode at
different pH (a)?*”) and Tafel slope of hydrogen

evolution reaction in 0.1 mol/L solution in a wide
pH range (b)**”
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BYKRLT7E pH Oy 14 FI1 7 BF 433 LA 1.58 Fil 1.68 V
BMRHE RS2 10 mA/em?® B . CAO %)
FE NiMoFe/Cu 9K 22 241 2% 1M i A 7K HL A v, DA
1.82 V B HL R E] 10 mA/em? B HLIR SRS, 1Eh
PERLAE BTS2 T 10.99%11) K FH-A fig & ( STH) %%
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WoibE, R, AL N AFTE B fE pH, HAE R 5
AP pK, (BRI A% PO, ks
TEffE pH NA MR AR . R, i pH
R IR X6 IR A3 i FEL AR 2 S RO B 4 e i EE
22 BFBEHFERMNAFM

PRI, FE A TR A B0 1R A5 b 7T R 23 0o i
FE AT R R . AR RN 2514 F ) HER F1 OER
KE] 10 mA/em® BT (A4 T 12.3% STH #%
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Table 1 Comparison of HER and OER performance under
different catalysts and electrolytes
i HL 7 (mV)
. X 2%
HL AL R A TR SR/ 4
HER OER (vys CHK
RHE)
IrSe,-Li 1 mol/L PBS (pH=7) 120 315 1.50 [45]
RhCo 1 mol/LPBS (pH=7) 30 310 154  [47]
NiO,-CoO, 1.5 mol/L K, sH¢sCO; — — 1.70 [48]
(pH=10.1)
NiOX-COOX 0.1 mol/L K1>5H0_5CO3 — — 1.90
(pH=10.1)
Pt 1.5 mol/L KH,PO, 35 — — [49]
(pH=4.3)
Pt 0.5 mol/L K1_5H1_5PO4 27 — —
(pH=5.5)
Pt 1 ITlOl/L K]‘05H1,94PO4 49 — [49]
(pH=6.8)
Pt 2 mol/L K,HPO,4 74— —
(pH=9.5)
Pt 1 mol/L HCIO4(pH=1) 17 — —
Pt 1.5 mol/L K1>2H1_8P04 130 — — [50]
(pH=5.5)
Pt 0.5 mol/L KOH 8 — —
(pH=13.6)
Pt 1.5 mol/L NaH,POy4 37.8 — —
(pH=4)
NiC0,0,4 1 mol/L KHCO; — 309  —  [51]
(pH=8.3)
Ni-Bi 0.1 mol/L KBi — 430 —  [52]
(pH=9.2)
Ni-Co-Bi 0.1 mol/L KBi — 388 — [53]
(pH=9.2)
A-NiFe-P/NF 0.1 mol/L KPi (pH=7) — 429 - [54]

W PBS MBEMRER WPV, EZE 4N NaHPO, .
KH,PO4. NaCl, KCl; KBi NIMREET ; KPi JBRR — &4 M
B R AR A Z bR, MEELR A AR, “—" N
FML; A BRBASS, REABITE.
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TR U 45 e 7K A L RN A R A i
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HL TR TR g | AR R BRI K 7 FiX — 8K
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B HE T, BRIy B0 R S R AL 1 % 4 ) OE 2 A
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T EFREER R, SKaTHEE, KEfk
i AR e TR RS o 2R A R . R, [
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HeFEIE Y OH W S sk s (2) fENIET
Z AR T FFE S o

LIU %P2 8RR XIEAR R &, R T “H
SEEERAL” BT IR, AL A SROE A TR TP B R AR
PIFER g-CNL 452K A (CN-NS) Sefifb i s &<
A B, FEERSE T AS R B R h vk B2 X PR RE A $2 7
Wi 4 frR, & KHPO, 1Y = Z 2N ( TEOA ) ¥
e A I R, HAE 0.20 mol K,HPO, HH T,
iKF| 947 umol/h By F A/~ & %, HraPEREnY i nf
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