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40

-0.5~-1.2V N

1 ~8 min N

4

-0.28 V 0.2 mol/L Bi( NO;) ;1 mol/L HCI ~ 0.5 mol/L LiBr
19
0 (2) ( In-situ) 400 ~1000 vg/L Bi(ll)
o Bi(ll) 10
: . 20
; Pb2+
pH Bi(m)
o Bi*"+3H,0=Bi( OH) ,+3H"
. Bi’* OH"
Bi**+OH™ =Bi( OH) ** A
. Hg(I)
;(3) Bi,0,
Bi, 0, Bi,0,( s) +3H,0+6e”—2Bi(s) +60H"
( Bi, 0, ) N
23 . 3
24
200 ~400 nm.
2.3
4
0.35~0.4V 10 ~ 30 s ( )y 7
0.0~0.3V 30 s
25 26
3
3.1
2000 Wang Pb Cd Zn (
1 )
:Pb Cd Zn Co.Ni Cr Cu 20 7 2 ) o 50%
Pb(I)  Cd(ID). *
» Ph(IN). Cd(IT) Ph(Il)~ Cd(II)
o Krolicka 30
Co(Il) NaNO, Co(Il)
15 0.07 ug/L. Piankova
Ni(ID) 3.2 nmol/L. Li % -
0.8V Cr(VD Cx(Il Cr(I) ( DTPA)
Cr(VD o Segura 1A 2-Piridylazo) 2-naphthol
Fe () 0.1 wg/Lo Prior
M Pb  Cu. pH 4.75
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250 pg/L Ga(ll) Bi

Pb

Cu

Ga

Cu

0.2 pg/L

37

40

25 ng/L. Li %

Cu Bi

1.5V 120 s Cu® 10 ~100 pg/L

4.98 pg/L. Wang
y

10 min Mo v

1 1
-1.0 -0.5 0.0
Potential (V)

Slo . 0s 0.0 1
Potential (V)
1 (A)
; (b)) (a)
400 pg/L Bi(lD). -1.4V
Hz 5 mV
Fig. 1
0.1 mol/L acetate buffer (pH 4.5); (b) asin (a) but after the addition of 50 ug/L Cd(I) Ph(Il)
and Zn(Il); (c) asin ('b) but after the addition of 400 pg/L Bi(lll. Deposition for 120 s at —1.4 V;

“cleaning” for 30 s at 0.3 V. Square-wave voltammetric stripping scan with a frequency of 20 Hz

(B):(a) 0.1 mol/L (pH4.5)
50 wg/L Cd(M) Pb(D)  Zn(); (c¢) (b)
120s 0.3V 30 so 20
25 mV '’

Stripping voltammograms at glassy-earbon ( A) and carbon-fiber ( B) electrodes: ( a)

potential step of 5 mV and amplitude of 25 mV. Reprinted with permission from Ref * .

Te | Ru
Cs|Ba| * | Hf | Ta Re | Os i |Po| At |Rn
Fr | Ra | ** |Unq|Unp|Unh|Uns|Uno|Une

* |La|Ce|Pr Nd(Pm|Sm|Eu|Gd|Tb|Dy|Ho|Er [Tm|Yb|Lu
** | Ac | Th | Pa Np|Pu |Am|Cm|Bk | Cf [ Es |Fm [Md| No | Lr

2 27
Fig.2 Shading indicates elements and/or its compounds analyzed to date with Bifilm electrodes

( FEs) . Reprinted with permission from Ref *

Bi Pb Cd Cd Pb
—Nafion Cd Pb
0.02 pg/L o

o Nafion/  4-

0.09

Bi

Jin



324 40
39 /4 0 Bi Cd
Pb** o 10 2min Cd Pb 71 93 ng/L 0.
07 0.09 pg/Le
3.2
3.2.1 Hutton  * o
2— 0.4
0.3 pg/L 4- 1. 4 600
0.6 pg/L. 2 4- 3.3
0.7 pg/Lo NE 400
( CTAB) <
E
R § 200
1.0x107° ~ 1. 0x
10~ mol /L. 0 ‘
8.3x107 mol/L( 30 )% Tal * 04 O etcntial(vy 1o
2= 3 0.10 mol /L PBS ( pH 5. 5)
3= - 2 4- 24 6- (NB) (A) CTAB  BiF/CPE; (B) 2.0x
° 10~ mol/L CTAB BiF/CPE; (C) 0 mol/L CTAB
A ° CPE; (D) 1.0x10™ mol/I. NB  CPE; (E)
3.2.2 Buckova 1.0x10™ mol /1. (NB)  BiF/CPE; (F)
° 1.0x10™* mol/L NB+2.0x10mol/L CTAB  BiF/CPE
100 ~ 1000 nmol/L ( 2 min ) «
10 ~100 nmol /L. (5 min ) Fig.3  Square-wave voltammetric responses of nitroben—
5 nmol /L (8 min ) zene ( NB) in 0. 10 mol/L PBS (pH 5.5). ( A) Without
o Nigovic CTAB at BiF/CPE; (B) 2. 0x10™° mol/L CTAB at BiF/
CPE; (C) 0 mol/L CTAB at CPE; (D) 1.0x10™* mol/L
. Radrignez % NB at CPE; (E) 1.0x10™* mol/L NB at BiF/CPE; (F)
4.3 u 1.0x10™ mol/L NB+2.0x10 " mol /L, CTAB at BiF /CPE.
mol /L. Sattayasamitsathit ¥ Reprinted with permission from Ref *
40 o
3.2.3 Guzsvany 8

# . Arribas %0

52

6 mmol/L.
3.2.4

10 ~200 pmol/L

3.0 ~100 pg/L

2 umol /L.
2 50 mV.
o Du
1.2 pg/L. Moreno

10 ~200 mmol/L

53

Yang

Cd2+ Zn2+
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3.86x107® mol/L. 6
1.5x10* ~1.0x
10°® cfu/ml. 100 cfu/mL. Baldrianova
1x107° ~1x107° mol /L( 10 min)  1x107° ~
5%107° mol /L ( 100 s) 3x107  2x107° mol /L.
3.3
Adamovski 5 o
. -0.3~-1.3V .
- Romann 56
Au Ag Cu o
4
1077 g/L ( ) . . .
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Preparation and Application of Chemically
Modified Bismuth Film Electrode

LI Dong-Yue' > JIA Jian-Bo' WANG Jian-Guo"
'( State Key Laboratory of Electroanalytical Chemistry Changchun Institute of Applied Chemistry
Chinese Academy of Sciences Changchun 130022)
*( College of Chemisiry Liaoning University Shenyang 110036)

Abstract The review mainly covers the recent progress of bismuth film electrodes involving the preparation
and applications and the advances that have been achieved so far. In the first part of the paper a brief intro—
duction of the preparation methods of bismuth film electrodes was introduced. Then the applications of chemi—
cally modified bismuth film electrodes including determination of heavy metal ions nitrophenols pharmaceu—
tical substances pesticides and various compounds of biological relevance were presented.

Keywords Bismuth film electrode; Chemical modification; Stripping voltammetry; Heavy metal ions; Re-
view
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