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Hydrogen Evolution Reaction in CO; Solution on Pt Electrode
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Abstract: The research used cyclic voltammetry to obtain stable voltammograms of HER in CO,-H,O system on Pt elec-
trode. Compared with the voltammograms of HER in HCI-H,O system, the reductive potential (Epc = —0.5) shows negative

shift. The diffusion coefficient of H , CO,, the width of reaction layer and the function of concentration distribution of CO,

were calculated. The values are D, =3.02 x 107" m%/s, D,. =4.93 X 10° m*/s, u = |Dye /(kbcf{(,o;) =

c& [1-exp{-x lkbclolcog /D, } ] ,respectively. These parameters are of fundamental significance in using electrochemical

technology to detect CO,.
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1.2 RAFI 5L

CO, M, 4l 98%; KCI, 2 Hr 4l 5 Jfi it 40 %K
0% R A

HECS-1112 RIfERL AL ; MP225 ! pH 11 R H]
Pt [R5 AR AN TAE AR, Pt WS e AR A o LR
SRS Ag/AgCl HUR S HLHAR I — F A {4
R THALSEA TR RIS
1.3 ZWHE

Beidil 0.5 mol/L KCI AN SRz, 43
FH HCI1, CO, J#75H: pH, 155 4 41 pH A[FA HCI-
KCl W CO-KCl . T CO, MR
il , pH FARAEIAE] 3.7; pH ad 1, 2 28 B L
5%, AR S e D & A R VR I R 253 N,
BR4 10 min 2547, SEBGSE R AE R +0.23 ~
- 0.7 VUHXTF Ag/AgCl HifR) , IR Ik T AR s I
EPEIMR LS, REE R 10 pA. TAERHI AR
FTIE | SR 5 o0 e FHZZ A8 K L N B AN & 1K A Tl s
TR, BT A5 5 B0 22 AR o3 31 FH R i R D 2% 188 /K
TP IR, BT H.

2 ZR511E

21 BASRMAOKZHNE

KT Hy BN FIBFFEARZ , (E ARk
SAFF Al HOR AT SR AR D A SR
T pH =3.85 &M HCl IR AR ZHrTEfh £k, 45
KB 2 PR, SEEURES R EER T 018 )R L
Nl GRS B BT ) R i E P SEY
WK 3 fiR.



. 46 .
1
(3
<
=
g -l —5mV-s™'
N B 10mV-s~
I R T 20mV-s
"""" 30mV-s
-3 L
-0.8 -0.6 -0.4 -0.2 0.0 0.2
ALV
2 pH =385 HCLARARERMER THRERIME
:iiEsd

Fig.2 Voltammograms of the HCI solution (pH = 3.85) at
different scan-rates
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Fig. 3 Anodic peak current of voltammograms of the HCI
solution (pH=3.85) against squareroots of scan-rates
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Fig. 4 Voltammograms of the CO, solution (pH = 3.85) at
different scan-rates
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Tab.1 Date list of limit current and species concentration

pH c(COy) /(mol-L™") c(HCO; )/ (mol-L™) L/pA
4.07 0.017 0.9x10™ 1.73
3.96 0.027 1.ox 107 2.39
3.92 0.032 12x 107 3.08
3.85 0.039 14x10™ 3.44
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Tab.2 Diffusion coefficient of H' in CO, solution

pH D,. /(m*s™")
4.07 4.13x107
3.96 5.74% 107
3.92 5.52% 107
3.85 4.34x 107
Dir 493x10°
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Tab. 3 Diffusion coefficient of CO, in aqueous solution

I/uA Deo, /(m*s™)
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