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MW EMEEES (UMK FEuRESS FTIR EMEH#TFRTRE Pt alEs
WEHTE METEX—RFSTHEMENREE 0.25 F 0.25V vs SCE RMEk1LE
b em, EMMES 10" mol L HCOOH MMM Rmmpwiax (-0.06V ) %

9.33x 10" ' mol-cm~2.8~ 1,

XEN: HR  WNEM  RBEHNE QURK HESHRLLHE

AL ERSTANSFEREARBRAR M S bR AT HHELER. atFERD
A AR F A Pt R E A T4 (DA: Dissociative Adsorbate) % CO 4
O HAEE TR FALERER, ATWAECE IR N XX wdBRTH
X TERAEAERENAREAERTHRENE. EHAFEIERERFERS T,
Biask#E A TE / AREABFRURNFANS TFAF, EAENHITHETES
HEuhH, P REREHAE BA ALEREABREF L EFHART LR E—F
FARANE AR, AHARTRIXGEHARE ALY P A& FFA (1
fEEK) ko atiE 43 FTIR RAT A EHE FRAE Pt diff FOMBERMILE, SHX
R BB FEAFER.
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MM AT-286 il A AL B ARSI AR EF UG AR BERETHNR P, &
A # W 5 ot 48 FTIR F & %4 Nicolet 730 FTIR ¥ (R&A B4 #H 4 MCT-B #
g bk Bl st M HiEES BE 16cm™, S¥ 9 3.16ems™!, HFKFE
B 20 ATHEEWER. AMd Milli-Q B4 K (x=18MQ-cm) fn @& H,50, B4R
HCOOH # A m#, Hihdt Ao R e (SCE). SANEN R EDyES - A8 L
BATHE S, HE—FAEEKGRP THRANEMEN T B 505w 5 o R
ERFIERBEASKIADHELALPRARTH. HEEFE (2542 C) THAT
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M1 %14 10 °mol L-'"HCOOH M # P& 0.0V BFFHL-HEHMNRAN i ~ E
WEFMICRARNENFIRE (CV) B 5&, URSEEMFEER (0.1mol- L H,80,) 8
BEREP e EEREMSEN CV & 4. BT HCOOH R, BT H CV dHR
BHPEHHRALER (<160pA-cm™?). YEfIE 0.0V #2408, Pt EBERSEHK
F—x B DA, @4 -025 Z 010V EFAHAM S BEIH (TAEEAMEE G afo
c WHBAEREH), YPHEEET 033V ELHE R HELEK, FNAE 045V HHiE
BEE R E 0 048V L RY HEEH (335uA-cm™2).
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Fig.2 3-D plots of i—t curves
recorded with T,,=0.0s
(dotted line) and Ty=

B 1 #FiER (CV) ditk
Fig.1 (a) i—F curve obtainned after a
stay of 2 min. at 0.0V and (b)
the stable CV curve for HCOOH
oxidation, on Pt electrode in 60.0s (solid line) at dif-
10~*mol-L-*HCOOH+0.1mol-L! ferent By, Pt electrode,

H;50,4 solution. (c) the CV 10-3mol-L-! HCOOH
curve recorded in pure electrolyte 4+0.1mol-L-'H,S0,

[ﬂ.lmﬂl-L—lHESDi}. solution, E..=0.80V
Sweep rate 50mV.s~! ’

REE 1 HEE, FAXBAdERHRNEEo TH#4T: 1 2R ¥4 0.7V HH
2s IR RT R 2 AAANMREAMEN B HRF—ERHHE T 3. &
EHAMKEALENS EL(RKTBEH 060V), FIrtidd i—t ¢, 2B HMATEH
150ms, — % ¥ E,qg TR Toy=600s 8 0.0s 7 i-t 8. S8/ T,,=00s YA TER
ANBEXE, E, T Pt ZWHAAKA HCOOH ‘L (&F HCOOH REH. HE
kA HCOOH ¥ Em Me kA ¢t <30ms M TF) 7 Twa=60.0s ik L
RS HBREEE B ERHBPETEREEH DA 8L, HHEELYEMUN Eaa
MEE Eox, AEXHLGE 110ms HHEAFo AEECERHE AT Tua=0.0s B A&
Wo MWe>110ms PUEBETFE SAATEIM By #HA, T.a=600s GEALEAER
T—=MAAB AT i 2.
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FE 2 HAN Eyg TAM Toa=60.0 30 0.0s 8y it bR F S BB ot X HARK
HELER Qoo F Qo, ENIHE E\a ¥ (H 3). H¥ 7 &,
Qo = Qay + QY + QECO0H (1)

(AP Qu ARELXE R, Q) REEE, TPt AW AR M =&, QUCOH % E,,
THARTHFREP ABATARL R AXB P E, BRH 0.60V, Bk O, fv QHOOOH
T Ewg T, MEIF Qo Mi Eng WM ImT# MO TR FE N Qu(=Ca1 x AE) ¥
Eft. BF AE(=Fox-Epq) EX WA, Qo M2 TH. ER, E. FTFREPt &t b
FEXRE T MEAWOAEANY DA HEL sl (Qoa) #

Q@pa = Qeo — Qo (2)

Qoa KT Eua T Ta=60.0s Bf Pt £ R# 5 DA Y. Qpa M Eua HERLH XKL
Hl s, HBAMAT 006V M. BAGN Eu T Tea HIEE H 60.0s, Qpa M Eoq 8
EUEFEENXRT AN Epg T HCOOH £ Pt & A TME RN E LM Eg HEL
(TAHE S5 B8 it —HifL). U Ey=-006V 4%, Tt Eq EHFR DKM A, Qpa
HTHHEY By <-0.24V B >0.24V H B U TE, HLHELEH T, HCOOH # Pt &
B8R
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HE4 E,=-0.25, E,=-0.05V #E

M FTIR W

M3 T, =60.0 %0 0.0s MM Qo Fig.4 in situ time resolved FTIR
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Fig.3 Variations of Qs Qo
and Qps with E4

spectra obtained with E;=
-0.25 and E;=-0.05V

other conditions are the same
as indicated in Fig.2

ERFRE Pt AR LW AR KSR By HRGTAE 4 8 a0 S5 5 8
AR HEERE— P AL, 5LRTGADAEFRFWEBBRAEF—R, 2RE4
REE 0TV BERERMS, RENKEH 025V HATLARKEREEHBXAX
i, BUE BB -0.05V FF 432 R BHE 4 WA A X (AR/R=R(Ey)/R(Ey)-1). TM#HR
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HAEHY t <3s o, WHHEWETEH CO IR Bk, ¢>3s F#& 2054cm! HEH—
S, AR F R AR 4 COu 75 —0.05V M semlk, M ¢t WA, HEEEFN
K EY t>50s FRTER. wREFEEM (20.0V) Fit Pt 4 4£4 HCOOH H#E R
T2, EHREGHK—FAEEN DA FHEME -0.25V fo —0.05V #yist 24,
WA RARFEURM COug WRMEHE, HIE COp EIAFHMEATHLARY (IR
(1,3,7]). B4 WEFRRAFL: (1) FTAME 5 DA TEAL -005V £ 4%, (2) BERK
FAEHAHCO HNEYKERRBNMEFATES.
QoA M Tog HH — Epa THEMHBLES. 4 TH—FiLLHE 3 ¥ Qpa(Taa=60.0s)
M Epg YEAHARXTFREN A ARG TR, S HE 3 P Qpa &A (-0.06V), EF
(-0.18 fn 0.08V) LR M/ (-0.24 0 0.15V) B2t B T Qoa M Toa Xl b, %
Epy=-006V(*Fi M 3 4 Qpa MAMM), Taa <10.0s B, Quq HMEW K, T it—FHm,
Qoa MBI KM E, & Ty >60s FATHAM (304.6uC.cm™2). B Qpa M Taa &
YKo Hy 4R (S;) RMET HCOOH #£-F¥% Pt R (BWE Hog S E R ERM4) MK
A ah R R (v;), AEHEE S=18.0uCem~?s~. B 4 #y5 F45 4 HCOOH %
Pt dft EM B RH T AR AN CO, HAABHBAEF:
COpq + H30 — CO4 + 2H' + 2e™ (3)

v; = 8 x 107°/2F(mol - cm™? - 571) (4)

(4) Xd F 4 5RE % (9.64846x
10°C-mol~1), # B E,4=-0.06V B .
HCOOH #% Pt &2 @M N A ME W
%Y 9.33x10" " mol-em™2-s7). B
HEES FHELDS Eg THw 28 H
3.50x 10712(-0.24V), 3.98x 10~ (-
0.18V),3.70x10~11(0.08V) f» 3.31x10"13
(0.15V)mol-cm~2s!. B v; M E &

LT —
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Fig.5 The variaton of Qps with HEAHFETIHERETTFRENE

Taq at -0.08, 0.15, -0.18, " MR- RENETHE EAHEACY

0.08 and -0.24V R ATREDSS . NE5 $ER
gﬂ!

Y Toq >400s ENLFEFH N Exa T Qoa BER W (QF3), 4714 114.6(-0.24V),
253.9(-0.18V), 304.6(—0.06V), 268.5(0.08V) F 130.5(0.15V)uC-em™?, ‘EfIM E.a HER
BHH v 3 HTPTRENAMGREEEAKRE, RaNZFEAA Y, ER OBF
HRAEE RANAMO L ER AT o HLEENES. 541 SHHEXHFEMET
ARLH CVER, TURMPFROAMEAMES Pt ERADEAMAES (Y Ea AT
-0.24V MM B AM A RS, TERGTFIAN Pt FH AR LES RN, HCOOH A F
R LEZ), A - EBXLRERGRMANES (B AT -0.06V &M E RH &
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FREPLERIAMERMEINS e R A F X, X —RT KN EEE -0.25
Flo2sV R MM aR ik E KL EL, AR AMBAMTF -0.06V Hif. £ 10 °mol L
HCOOH # # # M8 F R Pt s A% M N M K th 4755 % % 9.33x10™ ' mol-em™? s
SEFNT 024V Pt ERETANAIEALT 1 5FRARHAEBEANES, @Y
BAAF 020V 5Pt eRAFAHASKRATE, A THELRAMETRAES
AR AT, EXTHAGT T RAE Pe R BRI R KR AR B -0.06V
Toy o ELN—ARERUL. WFESHOIPHBIEET ERE R
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Kinetics and Time Resolved FTIR Spectroscopic Characters of Dissociative Adsorption
of HCOOH on Pt Electrode

[ R

Sun shigang Lu Guogiang
(State Key Laboratory for Physical Chemistry of the Solid Surface, Department of Chemistry,
Institute of Physical Chemistry, Xiamen University, Xiamen 361005)

Abstract The surface molecular process of dissociative adsorption of formic acid on
Pt electrode has been investigated by using potential step technique and in situ time
resolved FTIR spectroscopy. The results demonstrated that the rate of dissociative ad-
sorption of HCOOH on Pt electrode depends on electrode potentials, yielding a voleanic
relationship with the maximum located near -0.06V vs SCE. From the variation of the
quantity of products of the dissociative adsorption, detected by electrochemical transient
technique, with different adsorption time the initial rate (v;) of this surface reaction has
been evaluated, the maximum of v; was evaluated at 9.33%x 10" mol-cm~2-5~! for a so-
lution containing 10~ *mol-L~" HCOOH and at —0.06V. The in situ time resolved FTIR
spectroscopic results confirmed both the volcanic variation of v; with E,;4 and the kinetic
properties of the dissociative adsorption of HCOOH on Pt electrode.

Keywords: Formic acid, Dissociative adsorption, Surface reaction kinetics, Poten-

tial step technique, Time resolved infrared spectroscopy

60 WULI HUAXUE XUEBAQ (Acta Phys.-Chim.) 1595



