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EQCM and in-situ Reflectance FTIR Spectroscopic Studies of Ad-
sorption and Oxidation of Methanol on Pt Electrode in Alkaline Media
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Abstract The adsorption and oxidation of methanol on Pt electrode in alkaline media have been investi-
gated by using cyclic voltammetry, electrochemical quartz crystal microbalance (EQCM) and in-situ reflec-
tance FTIR spectroscopy. The experimental results demonstrated that the electrooxidation of CH3;0H was
closely relative to solution acidity. Only one current peak of methanol oxidation in PGPS was detected at
—0.09 V, which illustrated the disappearance of the second current peak due to Pt electrode passivation in
alkaline media. The magnitude of the dissociative adsorbate of methanol in alkaline media is smaller than
that in acidic media. The main product, such as CO, and CO3 , was detected clearly and the reactive in-
termediates that were determined by FTIRs under experimental condition might be mainly HCOO  species.
The EQCM studies provide quantitative results of surface mass changes during methanol oxidation, and
have thrown new light in the elucidating methanol oxidation.
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Figure 1 Cyclic voltamogram of Pt electrode in 0.1 moleL ™"
CH;0H+0.1 mol-L ™' NaOH solution

Sweep rate 50 mVes ™
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Figure 2 In-situ FTIRs of Pt electrode in 0.1 mol-L™' CH;OH
-+0.1 mol-L™! NaOH solution

2.3 EQCM

M 3 7E—0.90~0.60 V X [i1] LA A IR 14 o B b
R T Am) I T LG 2, E/A /N TF—0.07 V
N Am 2 RPEEH, 5 0.1 molsL™" NaOH ¥y A7
HAVE X ) Pt 2 T3 S 358 Ik L (Pl s, 50 WA F e L
=800 T HO AE RRR b AR O AR S
FTIR SHHEIERIIANE] CO S5y B4k 21 R i i,
RIXIEAGEFRBRBE A5t b F R A Pt AR R ] A A A
SR AT R, Bt EQCM J&— RIS St
T2 B AR T B M T A, Am TGRS
K, ME<—0.40 VI, Pt R FFIHELEAEE.
2 E>—0.40 V, Pt K E AL, TR AN,
A i R T o 1 K A B R A PR PR PR Dk, R
T Pt RIS AW AR I TR, R A
FTIRs JFOGTEASIN 2, F IR 48 A = 4 v ) 4 32 2
4 CO,, CO3~ FIHCOO . HHAL =) CO, S5 M HIMR R
T8 B, 98 R P I S 4 T R A P AR 2 4
1k, FAFEAM AN R — D A AT SR k.
—0.07~0.60 V FKH I 88.9 ngeem > 1Ay
REFHEF N 0.60~—0.18 V, Am FEALREHEE, 5 CV
it 26 B A AR S AR R . BE— D BRI LA, Pt R
TP S T B, AR TR T k2>, Am 9/, (AT
Xof IV HLAEUEE TT ) R P AR Ak — 20 T e AR R 1T TR 48
B, BEAm HE— Pk, fE E<—0.40 V [FIIX (] FE (1)
AEAEAE R T RIS AT BN, VW] Pt 2RISR B
AN AT W B AR 1 S, 0.1 moleL™' NaOH ¥
WAL SRR Pt FUR 1) 28 TR S RO AT (R ER
T TR AN, PRI, T AE 2 R (9 2% U L
L TATR G K YY) 7.81 Hz (RIR M TRk D 43.9 nge



2140 5

Vol. 63, 2005

em ), VEHIZRE 1 MU EIR S, R R (A s 7= 1)
(K9 WBE B2 2>

60 ng-cm'2

Am=

-0.8 —0.I4 010 0.4 0.8

E/V (vs. SCE)
B3 PtHIKA 0.1 moleL ' HEE+0.1 molL ™' NaOH ¥+
frAm i<
Figure 3 Am of Pt electrode in 0.1 moleL™' CH;0OH+0.1 mole
L' NaOH solution

Sweep rate 50 mVes '

A 3cas FHRALARIMR 22(CV), HAL AT e B AT
F(EQCM)FI AT FTIR SHH G2 BoARMIGT T Atk
AW AR P AR T R R AR R, R B N &S
i

1. P H A S I TR B E A B D) IR G &R

2. BRMEA b AR Pt WK B oV i AT
IE T AU, B A B R — AN IE A, B
ANV R T RE S TBPE AN P P HARAE =i
LR T A A AS A M i R T 5 R ).

3. BRAE A T P AR R B A 1 LR A
SRR B ks>, 0] PR A P B — AN SR A AR B B
(1 LA

4. HATSEESAF N, AR A A A I Y e 24 ) A
CO, F1CO3™, 2 i) 3= 2 rh (Al 4424 HCOO #Fh.

5. EQCM {E 4 —Fig 7 imoe T 5, M AR 21 i
AR T R A FR A R

References

11

12

13

14

15

17

Heinzel, A.; Holze, R.; Hamunn, C. H. Electrochim. Acta
19809, 34, 657.

Meli, G. M.; Lamy, J.; Durand, R. J. Appl. Electrochem.
1993, 23, 197.

Adzic, R. R. Advances in Electrochemistry and Electro-
chemical Engineering, Vol. 13, Eds.: Gerischer, H.; Tobias,
C. W., Wiley, New York, 1984.

Adzic, R. R.; Tripkovic, A. V.; O'Grady, W. E. Nature
1982, 196, 137.

Matsui, H.; Kunugi, A. J. Electroanal. Chem. 1990, 292,
103.

Chandrasekaran, K.; Wass, J. C.; Bockris, J. O'M. J. Elec-
trochem. Soc. 1990, 137, 518.

She, P.-L. Ph.D. Dissertation, Xiamen University, Xiamen,

1999 (in Chinese).
(G, , TR, JH17, 1999.)

Parsons, R.; VanderNoot, T. J. Electroanal. Chem. 1988,

257, 9.

Chen, G.-L.; Chen, S.-P.; Sun, S.-G.; Zhou, Z.-Y. Acta

Chim. Sinica 2001, 59, 1253 (in Chinese).

FRE R, Bress, sMvtRl, BESA,

1253.)

Sun, S.-G.; Yang, D.-F.; Tian, Z.-W. Prog. Nat. Sci. Com-

mun., State Key Lab China 1991, 1, 40 (in Chinese).

(PRI, #7775, HIEER,
,1991, 1, 40.)

Lin, H.; Chen, S.-P.; Lin, J.-M.; Chen, G.-L. Electrochem-

istry 2003, 9(1), 47 (in Chinese).

(WRHT, WRAEE, ARabak, PRER, , 2003, 9(1), 47.)

Park, S.-M.; Chen, N. C.; Doddapaneni, N. J. Electrochem.

Soc. 1995, 142, 40.

Li, N.-H.; Sun, S.-G.; Chen, S.-P. J. Electroanal. Chem.

1997, 430, 57.

Eileen, H. Y.; Keith, S.; Robert, W. R. J. Electroanal.

Chem. 2003, 547, 17.

Silverstein, R. M.; Bassler, G. C.; Morrill, T. C. Spetromet-

ric Identification of Organic Compounds, 4th ed., Wiley,

New York, 1986.

Gloaguen, F.; Leger, J. M.; Lamy, C. J. Electroanal. Chem.

1999, 467, 186.

Shimazu, K.; Kita, H. J. Electroanal. Chem. 1992, 341, 361.

, 2001, 59,

(A0503021 SHEN, H.; LING, J.)



