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Electrochemical oxidation of iso propanol on Pt micro disc electrode

Song Yonghong, You Jinkua and Lin Zugeng
State Key Laboratory for Physical Chemistry of Solid Surfaces.Department of Chemistry .Xiamen University X iamen 361005

Abstract The stable and transient electroch emical behavior of isopropanol oxidation on Pt micro-disc
electrode(ra= 10 m) were investigated by voltammetric microelectrode technique. A series of an important
dynamic parameters were obtained n= 1. 95, D= 3.2X 10 Tem /s,U= 0.12,Jo= 3. X 10°A /cm2,Ks:
1.60< 10 ‘cm /s(m—— number of electrons involved in oxidation process; D—— diffusion coefficient;3——
transfer coefficient; Jo—— exchange current density; Ks—— standard rate constant). From the results, it
can be considered that the processes of isopropanol oxidation on Pt micro—disc electrode in the acidic aque—
ous solution were simultaneously controlled by steady state mass transfer diffusion and electrochemical po-
larization. In the case of the processes of isopropanol diffuses and absorbs to the surface of electrode are
fast step, and the processes of the absorbed iso—propanol dehydrogenate on the surface of the electrode are
slow step- The results show that the main oxidation reaction is a two electrons transfer reaction of iso—
propanol hydrogenation to acetone. The probable electrochemical oxidation mechanism were proposed.

Keywords iso—propanol, micro—disc electrode, electrochemical oxidation

, ; CO2
[F 3]
2 2
B o 5 o 5
Pt C-C X .
Pt .
: . .1968 P . Pt ,
Song Yonghong, female, born in 1968, PhD student; supervisor Lin ( Pt (I"d: 10+ m)

Zug eng, male, professor, president of Xiamen Univ ersity

1)


https://core.ac.uk/display/41443403?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

94 : Pt

Vol- 22 No- 3 Jun- 1998

1
Pt (ra= 10+ m),
(SCE) , Pt ¥ m
Pm 0.0%m Ak O )
o 0 0lmol° L, !
/0. Imol® L. ' FeSO4, .
1'12504 ’
N2 02
. 20C .
103 . 1 .
R
& 9—';&_4
B
& A
A—— ( HAD- 1A 5 ;XDZ]
, ); B—— ;G ;
D— ( KEITHLEY-428 CURRENT AM PLIFIER, USA);
E— ( TY PE 3033X-Y RECO RDER, );
R
1
2
s
, /
o Pt
2 . S,
, 0 52v .
Pt .
3 .
[1 vl/2

o

N= 0.446nFA(nFvIRT)' " D' Cr
0. 7520 F ADC /ra
—

[7__

.C° mol

A— Pt , em’
re—— Pt ,cm
D— , em™ !
Cc— ,mol° cm ’
n(1 95)
D(3.2X 10 "cm’ /s) ,
Pt 2 .
) c—cC

°

CHCHOHCH> CHCOCH+ 2H + 2¢ (1)

2 ..
Sun, et al®! insitu FTIR
Pt .
32 — , . . T T T
24} 4
=
= s} 4
x
= 4l i
=
.l 1
R-35 i
02 00 02 04 06 OB 1.0 1.2
B /v ( vsSCE D
2 Pt (r& 10:m) 0 0lmol® L7 ! HbSO4
( 50mV /s)
24
< 224 1
<
— 204 |
X
= 18+ :
=
161 .
14 T T T v
0.0 0.1 02 03 0.4 0.5 0.6
IR U2 ()12
3
60
=
=)
— 40_
<
=
B Ll
w 2°
0
0.5 1.0 1.5 2.0 2.5
H;j-“uj tlfl/SUZ
. 300mV 2 275mV 3. 250mV 4. 225mV
5. 200mv 6 175mv 7. 150mv 8 125mV
9. 100mv 10 75mv 11 50mv 12 25mV
4 ( )



22 31998 6

Chinese Journal of Power Sources 95
, , 2 .
. 4 :
CH CHOHCH+ Pt> Pt( CHs CHO HCHb )ud (2)
) 5 Pt IO PIOH H+ e (3)
5 PtOH> PtO+ H+ € (4)
. 1. Pt(CH CHOHCHs)at+ PtO H>
6T ; ; ~ » 76 CHCOCH+ 2Py HO+ H+ e (5)
781 °, - |78 Pt(CH CHOHCHs)a PtO—>
80 | CHCOCH+ 2Pk HO (6)
EDV N PR ¥ Poomso
T ] . . K ’
2 2: : ) ZZ : Fe SO P
90 ' 90 2
92 . ' . - ' 92 .
0.3 0.2 01 0.0 0.1 02 03 , ,
5 iﬁu_io;jl/:/o IR ’
1 Pt (g= 10'm) 0. 0lmol ° L-! s
/0. Imol * L™ 'HaS0s4 ’
n |D/cm? s 1 U A Jﬁ;frz ks lem® s 1
CH,CHO HCH| L 95]3.22 109 0.12 |3 0¢ 104 1. 60¢ 10-¢ 1 Sumodjo P T A, Da Silva E J. Rabockai T, etal- J Electroanal Chem,

1989; 271 305
2 Sun Shigang, Yang Dongfang, Tian Zhaowu. J Electroanal Chem,

1 1990, 289 ¢ 177
2

U 012 Jo 3 Pastor E, Gonmlez S, Arnva A J. J Electroanal Chem, 1995; 395}

4 2 , 4 233

30 104 A fem’, Ko 160K 10 ' ‘ .
2] 4 Jonathon O Howell, Mark Wightman R Anal Chem, 1984;56° 524
cm/s , ) 5 . . . ; . 1987
Pt 233~ 259
2 o
: 1997-05-20



