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Fig.3 The SEM micrograph of bare GC eectrode (a) and proline film on GC dectrode

4 : o
270 nm ( 4 1),
. 0.9V , 1
A A ( 2 3 4). : 270 nm
280 nm , , 300 nm
1 2
2.2 Ni (11)
5 ProNi( ) /GC 0.1 mol-L ™ * NaOH
cv . Ni( )/Ni( )
. E® = (Epat Epo) =0.48V iy dipe= 1, 2(b)
! P/ GG, 30 260 300 340
Ni( )/Ni( ). (10 A
mv-s b, r=»
x10 °mol-cm™2.T Pro/ GC
Nidl, . pH Fig. 4 The ultraviolet ec
. . s trosoopy of proline in
, Ni( )/Ni( ) E pH pH = 7 olution (1
: 0.1305,(r=0.9921) , Nernst : under potentid 0.0 V
OH" 2,3 ,4 under potentid

0.9V ,every 1 min)

,,

© 1994-2008 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



- 210 - 2002

Pro Ni( )
5(b) ) ip.a
Vl/2 ,
. (2]
ip,=0.446 3 FAr_,\/l:E D
ip=0. n 4 JRT VD« 1%
[3], ipa vY?
T=300 K ProNi( )
Da 2x10 ¥em? st
2.3 Ni( )
1) |
6 ProNi( )/ GC l ;
[1] 0.4 0.8 1.0
NaOH cv EV
6(a) , (b) ,
5 Ni( ) NaOH cv
. Fig.5 Cydic voltammogram of Pro-Ni( )/ GC éectrodein
Ni( ) ' 0.1mol-L ' NaOH (a) scanning rate 100 mV -
s'! (b) scanning rate: 50, 100, 150, 200, 250,
300, 350, 400 mV-s ™!
6(a) Ni( ) Ni( )/Ni( ) )
pH=13.5 : i, VY7 , 1.14x10°°
Av Y22 i =(2.99%x10°) n(@n)Y2ACDY?VY?  (E,- Epya) =1.857(RT/0nF)*,
oy D ( A :Cr Y 'n
) 0.05mol-L ' O =0.53. A =0.2826
cm?,Cr=0.05mol-L *,n=1, D=1.4x10 "cm? s .
(100° 10°%cm?- st , /
(Ni) , , D
6(a) ,CV . Ramanauskas
51 pavese (6]
( 6(b) ).
: PH ip c g
( a=1.), Ini, InC , r =0.993, 0.89,
a =1.
OH 0.025 mol- L " * pH



- 211 -

2
i &
»
Vel
=N
0 05 0 ©ps ir T 025 05
Ev BV ENV
(@ (b) (c)
6 Ni( ) cv
Fig.6 Cydic voltammogram of Pro Ni( )/ GC dectrodein 0.1 mol-L ! NaOH,(a) 5x10°°
mol- L ~ * formadehyde, (b) 5x10 ¢ mol-L ~* formaldehyde, (c) 2x 10" *mol-L " eth-
nol , scanning rate 100 mv- s~ *
NaOH ,  PpH 9.5 , Ccv , Ni
) pH Ni( )/Ni( ) ip
. pH10 13.5 Ini,  In[OH" ] , 2.03,(r=0.9936) ,
OH" 2.
2)
Pro Ni( )/ GC , ,
120 min .120 min
Pro Ni( ) ( 0.62VvV
6(c)) , 10" *mol-L " *
3
(D) Ni (), Ni ()
cv Ni( )/Ni( ) £ pH :
OH" Ni( )/Ni( ) ip VY2 :
Da 2x10 °cm? st
(2) Ni( ) ,NaOH 0.67
V1
1,0H"

OH" ,



- 212 - 2002

Hectrocata ytic oxidation of formal dehyde on
the proline film modified eectrode

MA Yurong, YANG Qiu-xia“ , L1 Guo-bao, XI Zheng-kai , WAN G Xuelin
(School of Chemistry & Environmental Engineering,
University of Jinan, Jinan, 250022, China)

Abstract : The proline film modified electrode and its electrochemica behavior was studied by
cyclic voltammetry and spectroelectrochemistry . After incorporation of Ni (), the cydic
voltammogramsof the proline Ni( ) film eectrode exhibited a typical redox peak , which ap-
peared at potential of 0.52 V anodic and 0. 44 V cathodic in NaOH. The forma potentids E°
were linearly dependent on the pH, and the peak currents ip were linearly dependent on the
sguare root of the scan rates,thus charge tranger in the film was controlled by diffuson. The dif-
fusion coefficient is figured out to be 2 x 10" cm?- s* . The catalytic oxidation peaks of
formaldehyde and ethanol occurred at 0.67 V and 0.62 V regectively ,much more negative than
the potential at Pro/ GC and the bare glassy carbon (GC) eectrodein 0.1 mol-L ~* NaOH. Ex-
perimental results showed that the reaction ordersof formadehyde and OH™ were 1 and 2 regpec
tively. The anodic peak. currentsof forma dehyde and ethanol were proportiona to their concerr
trations between 10°° 10 “mol-L 'and 3x10°* 3 x10 °mol-L " * repectively. More im-
portantly , the electrode stahility in electrocataytic oxidation of formaldehyde was very good .
Cyclic scanning 120min, the anodic peak current of formadehyde decreased 1/ 10 and nearly
turned to be stable at last.

Key words: Formadehyde, Ethanol , Proline, Modified electrode, Cyclic voltammetry goec
troelectrochemistry
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