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To enhance HER activity by engineering the active CONCEPTUAL DIAGRAM D »
sites of MoS,-based electrocatalysts through | VOLMER-HEYROVSKYPATHWAY "/ © oRlipr i ° Q)

single- and multi-transition metal heteroatom
doping at the cathode surface.

“* Objectives:

» To reduce charge transfer resistance —
enhanced charge mobility

» To Increase double layer capacitance —
increased ECSA

v" Achieved.:

Optimized electrocatalyst RuFeMoS,

» Lower charge transfer resistance 5.24 Q
» High double layer capacitance 11.2 pF
» Overpotential 340 mV at 10 mA

DOPED BIMETALLIC ELECTRODE ©  SALINE WATER ELECTROCATALYS
© O {UGIELNES 1. VOLMER STEP |
NET ZERO oM /S ) GOMINER. 1 (10 adsorption, :
__——ELECTROCATALYTIC=3A. © : H,q4s formation) :
EMISSION (e oo © o " |
W\~ . s oo/t B g o 2
AG e = [ : ‘
SOLAR POWER: \ w0, /!|  Solar :
4.5V /10A e ees s HYDROGEN :
= =N PRODUCTION :
SO _9?;7 Jlh 2. HEYROVSKY STEP |
P B s ! @  (Hys+tH'+e>Hy)
TN -3\ PEF/ SYNERGY 2Zflls dp--------==-==--~-------- ’
H,0 SPLITTING - -’- o/ S/ HpISPe>” —
AT DOPED S ‘@ | ad J __Doped Catalyst Surface
) 9 = @ Y M1 site
N = (Hags Stabilizing)
\ . AIVIZ - ;m
M1/M2-DOP ~( \ M2 site
CATALYST SURFACE LA s (Heyrovsky promoter)
E WATER Fl FCTROCATAIYSIS Doped Catalyst Surface

The authors acknowledge the use of Google Gemini (Google, LLC) for the generation of the

> VOlmer'HeerVSky kinetiC pathway Wlth the Tafe| conceptual diagram in the FIG 1. The authors reviewed and edited the output to ensure

scientific accuracy and take full responsibility for the integrity of the final graphics.

slope of 187 mV/dec

Introduction

» Theoretical Hypothesis:

d  HER Kinetic pathways at fixed external potential
depends on charge mobility & availability of
active sites on cathode surface

1 Charge transfer resistance can be reduced by
increasing number of electron donor cation sites

HER Kinetics in Alkaline Medium

Overall reaction: 2H,0 + 2e™ - H, + 20H™
Volmer step: H,0 + e~ - H* + OH™ (adsorption)
Heyrovsky step: H* + H,0 +e™ - H, + OH™
(electrochemical desorption)

Tafel step: H* + H* — H, (recombination)
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Fig 2-3: OP & Tafel slope of RuFeMoS2 340 mV, Fig 4: R, 5.24 Q, fit circuit
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+ Electrocatalytic area = Cdl/Cs Fig 7-10: SEM, XPS, Raman spec

» Challenges:
1 At cathode — HER: Cathode & catalyst material

d At anode — OER: competes with chlorine evolution
 Mass transport of ions through electrolyte

1 Active sites blocking
» Experimental Tuning
d Increasing number of active sites
 Increasing availability of

» Techniques:
Hydrothermal synthesis
Non-platinum electrodes — Ni, Graphite

LSV for Overpotential, Tafel Slope

CV for Double layer capacitance, ECSA

EIS - Charge Transfer Resistance by Nyquist plot
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electrons by doping with single/muti-hetero atoms
of Fe, Mn, Ru on MoS,

Conclusions
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Promote net zero emission
Route to green hydrogen
Lower charge transfer
resistance and double layer
capacitance with RuFeMoS2
Use non-platinum electrodes
such as Ni and graphite
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