7 3 Vol.7 No.3
2001 8 B ECTROCHEMISTRY Aug. 2001

:1006-3471(2001) 03-0339-06

(1. , , 361005;
2. , 530006 ;3. , 361005)

Au( ) cu( ).

Au( ),
. , cu( ).
Au( ) cu( ) , JAu( )
0.2 1ugmL Cu( ) 2 10 ng mL , , 20
ng/mL 0.5ng/mL,8 RSD 3 %.
0657.1 A
Au( ) cu( ) , .
, (121 ; (3]
[4] ,
[5] .
(6.7 : Au( ) cu( ).

Au( ) Cu( )

1
1.1
781 ; 8511A ; TYPE 3086X-Y i METTL ER
TOL EDO 320 pH
1.2
;CuCl, ; Kd ; ( A.R.

:2000-11-30; :2001-03-20



. 340 - 2001

). , , DO1( DOl )
1.3
1:0.25 , , )
( 6mm 1.5mm), ( ) :
DO1 , DO1 . ,
1.4
1 mol/L Hd pH=1.5, Kd . N>
O,; 0.70V(vs. SCE, ) 10 min( 5 min) , 1
min 30 mv/s( 50 mV/s9 0.70V -0.20V ,
Au( ). , , -0.20V 10 min( 5
min) , 1 min 30 mV/s 50 mV/s -0.20v 0.70
Y, , Cu( ).
2
2.1
1)
] < 2
A
:(a) "
(b) , Y
—
s s AUC|4_ . . . : . |1 . i i i .
AU( ) -08-06-04-0200 02 04 06 08 10 12 14
E/V
DO1 . )
Au( ), Au( ). 1 Au( ) cu( )

FHg.1 Two-waystripping voltammetric curvesof
a olution of the Au( ) and Cu( ) at

. DO1 modified dectrode

2) Au( ) cu( ) Concentration: 1. Au( ) 5pg/mL ; 2.

Cu( ) 60 ng/L. Preooncentrated

time: 5 min, Scan rate: 50 mV/ s, (pH

=1.5 Hd)

1 DO1 ,
Au( ) Cu( )



3 : - 341 -
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Tab.1 The relationship between I of Au( ) cathodic stripping and anodic electrolyze voltage

Depostion voltagel V +0.60 +0.70 +0.80

Peak current/u A 6.0 9.5 11.5

Concentration:Au( ) 5Hg/mL; Cu( ) 60 ng/ mL. Depodtion time: 5 min, Scanning rate:50 mV/ s

Au( ) Cu( ) HT , Cu
, . -0.20V

2 cu( )
Tab.2 The relationship between 1, of Cu anode stripping and cathodic ectrolyze voltage

Depostio voltage/ V -0.10 -0.20 -0.30 - 0.40

Peak current/l A 16.0 19.5 18.5 17.5

Concentration:Au( ) 3ug/mL; Cu( ) 0.15U ¢/ mL. Depodtion time: 5 min, Scanning rate 50 mV/ s
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4) pH
3 pH : , pH . Au( )
Cu( ) ) pH 1.04
, , DO1
pH 1.5.

3 Au( ) Cu( ) pH

Tab.3 The reationship between Ip and the pH of the solution
pH 2.64 2.37 1.98 1.47 1.04
oA Au( ) 3.5 4.0 4.5 5.5 6.0

Cu( ) 16.5 21.25 22.25 22.25 8.75

Concentration:Au( ) 3ug/mL; Cu( ) 0.15 g/ mL Depostion time: 5 min, Scsnning  rate:50 mV/ s

2.3 Au( ) Cu( )
1)
2 DO1 Au( ) cu( )
Au( ) 0.2 1.0pg/ mL ,Cu( ) 2 10 ng/ mL
, 0.9986 0.998 7.
2)
8 Au( ) Cu( ) , Au
() R 2.44%,Cu RD  2.86 %.
Au( ) Cu( )
3)
3 Au( )20 ng/ mL ,Cu( )0.5 ng/ mL )
, , ) . Au( )
4)
, Au( ) 1pg/ mL Cu( ) 12 ng/L  ,500{ ¢/ mL
Fe** @?* Ni?* zn** cd®* cr®t pp?t .500pg/mL  Ag®
Hg?* sug/mL  PE"  Au( ) , Cu
Au( ) Cu( ) , ,
3
Au( )

Cu( ) , . ,
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Fig.2 Linerdependence between Ip and Au( ) .3 Two-way sripping voltammetric curves of DO1
or Cu( ) ooncentration 1: Au( ), 200 moified dectrodein aolution of Au( ) and Cu
1000 nggmL 2: Cu( ),2 10 ng (). 1. Au( )20ngmL;2 Cu( )5ng
mL . P¥puidtion time:10 min mL . Depostion time 5 min
Scan rite30 mvV/ s Scan rate: 50 mV/s, (pH=1.5 HC)

S multaneous Determination of Gld( ) and Copper( )
with Two-way Sripping Voltammetry

HU Rong-zong' , WEI Dongping® , WEI Guang*, L IU Yueying®
(1. Chem. Dept. , State Key Lab. for the Phys. Chem. of the Solid Surface, Xiamen U niversity,
Xiamen 361005, China; 2. Chem. Dept. and Chemical Engineering, Guangxi National College,
Nanning 530006, China; 3. Biolo. Dept., Xiamen University, Xiamen 361005, China)

Abstract : A nove Two-way Stripping Voltammetry method for S multaneous determination of
AU*" and CU?* was reported in this paper. Because of the strongly electrostatic attraction of car-
bon paste eectrode towards Au( ) ion at postive potential and the biochemical contribution of
Gram-postive bacteria strain DO1 , the ion can be determined by cathodic stripping voltammetry.
At the sametime, Cu( ) isreduced readily under the catalyssof ultrafine gold particles, there-
ater it can be determined by anode stripping voltammetry. There is no interference between the
determination of Au®* and Cu?*. A perfect liner relationship between the concentrations of
cations and peak heightsin the rangeof 0.2 1.0p ¢/ mL (Au®*) and 2 10 ng/ mL (CU?*) re
ectively were observed. The detection limit is 20 ng/ mL for Au( ) , and 0.5 ng/ mL for Cu
(). The relative standard deviation of the repponse to 54 ¢/ mL Au®* and 60 ng/ mL Cu** are
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less than 3 %.

Key words: Two-way stripping voltammetry , Bacteria modified electrode, Gold, Copper,
Carbon pagte
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