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Reduction of Oxalic Acid on Surface Alloy/ GC Electrode Studied
by Using CV and in situ FTIR Spectroscopy

CHEN Sheng-pei, HUANG Tao,ZHANG Qi, GONG Hui, SUN Shigang
(State Key Laboratory for Phys. Chem. of the Solid Surface, Dept. of Chem., Xiamen University, X iamen
361005, Fujian, China)

Abstract Reduction of oxalic acid on electrode of surface alloy supported on glassy carbon was
studied by using cyclic voltammetry and in situ FTIR spectroscopy. The results demonstrated that
the surface alloy exhibited a high electrocatalytic activity towards oxalic acid reduction. The over
potential of oxalic acid reduction was significantly reduced by about 600 mV in comparison with that
measured on a Pb cathode that was used industrially for the reduction. T he main reduction product
identified by using in situ FTIR spectroscopy was glyoxylic acid, indicating that the surface alloy/
GC electrode exhibited an excellent selectivity for glyoxylic acid in oxalic acid reduction.

Key words: oxalic acid; glyoxylic acid; surface alloy; electrocatalysis

Foundation item: Granted by the science and technology ” Gong — Guan” foundation of Xiamen
(350272001), the science foundation of Fujian province (E9910003) and national natural science
foundation of China (90206039, 20021002)

[1,2]

20 , , 4

* :2002- 07- 11
: (1350222001) ; (E9910003) ; (190206039,
20021002)
(1954-), R
:0592- 2180181; E- mail: shpchen@ jingxian.xmu. edu. cn


https://core.ac.uk/display/323929705?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

£ 92 # 4 4 T FINE CHEMICALS 0
> - 0.40
V 2 o
1 °
(GC, = 6.0 mm)
, 1~ 6 5~ 0.05 1.0L
Pm A1203 s
0. 1 mol/LL HCIO4 & 050
( E
Surface alloy/ GC) E 0-0F
[3]; ; S o)
(SCE) PARC- 263A
( EG& G ) , -1.0 - - s n
-0.4 -0.2 0.0 0.2 0.4
MCT- A Nexus 870 1 Surface alloy/ GC  ¢(C;H204)= 1. 0 mol/ L
(Nicolet)
(TMFTIRS), (Er) Surface alloy/ GC
(R(ERr) ),
(Es) (R(Es) ], (- 0.50V)
' (105),
AR R(Es)- R(Ew) 5
R ~ R(ER) ’
8 cm” ! Es _ 1.0f
’ ng 0.5}
10 min s )
T o0.0f
X _0.5k a. AW TRRAIF10s
b. ¥ 0s
2 el .
-0.4 -0.2 0.0 0.2 0.4
2.1 E/V .vs SCE
- 0.50~ 0.40V
! Surface alloy/ GC c( C2H204) 2 Surface alloy/ GC ¢(C2H204)= 1. 0 mol/ L
= 1.0 mol/L 4
2 a’ 2
, , -0.10 0.30V
_0.40V , 0.17 0.65mA/cm’ 0. 41
: 1.53 mA/cem’ 0. 30
, —-010 0.30V 2 N 0.37 1. 43 mA/
, cm? Surface alloy/ GC
, - 1.0V - 040V,
( b,c,d) d , a 600 mV,
. 2.2
-010 0.30V , Surface alloy/ GC
0.01  0.36 mA/cm’ 0.37 1.10 :
mA/ em® , ¢ d 0.30 3 1000~ 1800
Vv cm ! ’ ( ER)
- 0.25V, (Es) - 0.45V



¢ 03 o

-0.60V, )

79 Es=-0.60V
x
-
I Es=-0.55V
a2
N
o
< Es=-0.50V
; ]  Es=-0.45V
1800 1400 1000
v/em !

Ep= - 0.25V, E¢= - 0.45~ - 0.60 V

1320 em™ ! 2
1230 ¢cm™ !

, 1630

(1100~ 1000 em™ ')

4x10°?

AR/R

3 Surface alloy/ GC ¢(CH204) = 1. 0 mol/LL § S
i - 1 I} 2 1
1800 1600 1400 1000
3 v/cm !
. _’ Ew=-025V,Eg=-0.60V
1740 em ; =0 4 Surface alloy/ GC  ¢(CoHy04)= L 0 mol/ L
;1230 em™ 1150 em :
C—0
2 ? 3
2 , 1630
1320 em™ ! , =0 Surface alloy/ GC
C—C (D - 040V,
, Es , >
: 1230 cm”™ ! :(2)  FTIR ;
, C—0 , ’
Es
4
(TRFTIR) (Ew - 0.25V( .. skehruce
(ER) ], [J. , 2000, 17(
(Es) ): 87— 90.
- 0.60V 3, 2 VTR -
-1 , 2000, 6( 1):102- 107.
1730 1230 1150cm 3 [3] , 7 . Surface alloy/ GC
[JI. ,2003,20(1) : 44— 4e6.
( 90 )
[2] Matsuda A, Shinozaki M, Yamaguchi T. 2- Alkynyladenosines: a novel
novel chss of selective adenosine A, receptor agonists with potent crosslinking agent and its vematile synthesis from the 60-
antihypertensive effects[ J]. ] Med Chem, 1992, 35: 241- 252. tosylate by Pd( O)- catalyzed crosscoupling[ J]. Tetrahedron Lett,
[3] SagiG,Otvos L, Tkeda S, et al. Synthesis and antiviral activities of 1995, 36: 421- 424.
8 alkyny}, 8-alyeny} and & alky}2-deoxyadenosine analogues[ J] . [8] Gundersen L L, Bakkestuen A K, Rise F. 6 Habpurines in
J Med Chem, 1994, 37: 1307- 1311. palladiunt catalyzed coupling with organotin and organozine
[4] Estep K G, Josef K A.Synthesis and stucture activiy rehtionships reagents| J] . Tetrahedron, 1994, 50: 9743— 9756.
of 6-he erocyclie substituted purmes as Inactivatbn modifiers of cardiac [9] Gundersen L L, Langli G, Rise F. Regioselective Pd-mednted
sodium channeld J].J Med Chem, 1995, 38: 258- 2595. coupling betw een 2, 6-dichloropurines and organometal ic reagents
[5] Stile J K.Palladium catalyzed coupling of organotin reagents with [J]. Tetrahedron Lett, 1995, 36: 1945— 1948.
organic electrophiles[ J| . Pure & Appl Chem, 1985, 57: 1771- 1780. [10] Gundersen L L. Synthess of purinecarbonitriles by Pd( 0)-
[6] Nar V,Purdy D F. Synthetic approaches to the doubly modified catalysed coupling of halopurines with Zinc cyanide[J]. Acta
nucleosides: congeners of cordycepin and related 3- deoxyadenosine Chem Scand, 1996, 50: 58— 63.
[J]. T etrahedron, 1991, 47: 365- 382. [11] s .&R9 -9H- [J].
[7] Nagatsugi F, Uemura K, Sasaki S. 6,Vinylated ganuosine as a . 2002, 19(4): 189- 192.



