H248E8H
2005 &£ 8 H

iR E
Chinese Journal of Analysis Laboratory

Vol.24.No.8
2005 - 8

#(I0) 3 (11 )FAER (V) 45 MR B 32 RO F 32

ExR, EmFE,

% :F2’

=k, Bt

(1. P IFfE K22 R, R 430079; 2. MM IHES4L$ R, 5 247000)

B EHATHREEIN(CUP)- AT A wWi-HAc & & F,Bi().Pb([])#

VIV)# MR, 22T B Al ZKF Bi(

)NPo(I[ ) #= V(V )98 7 i,

IREBEFSANE-034V. -0.58VFHF-0.77TVEE REGBHEX, 445

FdLb R AL 1.0x10°°

~3.0x107°%,3.0x10°°~1.0x10""#5.0x10"7" ~1.0

x 10" ml/LEH, 5 E5HEEHEEELEA MHEBRSANA1.0x107°.9.5x%
107°.9.0x10"° mol/L, EF %A FTHMEAMPILEFAETHRE,
KEIR 404540484 X H (CUP) ; A1 oR B 3k

FREYE.0657.1 YRR A

AR 3% R W X2 4 8 AL P A — ST B B R B il
WA TENFEEARE ", A8 T 7 CUP-
CsH,N,-HAc R RBT M Bi().Pb(I )MV
(VW FE., ZHFEREER, B HTEAURAES
Ao
1 SEIEFES
1.1 XE5iE A

JP-2.JP-303 B/ P R A (LR A% T ), =
ERERRRERI TEBERBAHRERR
Sk, A VR B R AR ) , 883 B A IC R H
{,BAS CV-50 W B4t R4 (X E BAS 24 H] ).

CUP B #:5.0 x 107 mol/L (f% F k%)
Bi( 1) Pb( [ )F V(V ) Fr#EPE W : 1000 pg/mL (I
FhAREEMARFT ANBEEFFERRIRE);
pH 5.0.1.0 mol/L B C,H,N, B (J HAc A &
W pH) s BT RIRA M At dl, SR AKAI ZK
R TBK o
1.2 XBFZ

FZ1OmL WEFEH,KKMA pH 5.0, 1.0
mol/L C¢H,,N,-HAc ZM¥# 2.0 mL,5.0 x 10> mol/L

CUPHBW 2.0 mL, 8K Bi(Il).Po (I )F1 V(V)
B AKREEEZ IO0mL, BABE S min i
BETRR g & i85 Bi(II)Pb(I)F V(V)IK

7% B A :2005-01-14; #§1T H X8 :2005-04-08
EEZEM A ETEPE(1968 - ), L&, PHUm

37 3 68 B 1 1000-0720(2005 ) 08-0062-05

R ik e 3 (1) o

300 400 -500 600 -700
EimV

Bl ZAXABHEREERRE
Fig.1 Second-order derivative polarograms
a- 0.2 mol/L C,H,;; N,-HAc (pH 5.0) + 1.0 x 10™* mol/L

CUP; b-0.2 mol/L. C,H;; N,-HAc (pH 5.0) + 1.0 x 10~ ° mol/L

Bi(Il)Po(M)F5.0%107" mo/LV(V);c~a+1.0x10°°
mol/L Bi( [l ) \Pb( 11 )#1 5.0 x 10" mol/L V(V)
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2.1.1 pHHRIEMM M3 C,H,N,-HAc BHFWK H pH
B, pH4.5~5.00,Bi(M).Po(II)FI V(V )
IR M RKERE. LBHEA pH 5.0 1 CH, N, -
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Fig.2 Effect of pH on peak current
a-0.2 mol/L CgH,,N,-HAc +1.0x 10™* mol/L CUP + 1.0 x

10"° mol/L Pb( Tl ); b-0.2 mol/L C;H,,N,-HAc +1.0x 107°
mol/L CUP + 1.0 x 10™° mol/L Bi(Il ); ¢. 0.2 mol/L C¢Hy; N, -
HAc +1.0x% 10> mol/L CUP+ 5.0 x 10"’ mol/L V(V )
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Fig.3 Effect of C;H,, N,-HAc concentration on peak current
a~CH,N,-HAc (pH5.0) +1.0x 10> mol/L CUP + 1.0 x
107° mol/L Pb( Il ); b~ C4H,N,-HAc (pH 5.0) +1.0x107?
mol/L CUP + 1.0 x 107° moV/L Bi(Ill ); ¢ - C4H,, N,-HAc (pH
5.0) +1.0x107° mol/L CUP+5.0x10"7 mol/L V(V)
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Fig.4 Effect of cupferrate concentration on peak current

a—-0.2 mol/L C;H;; N,-HAc (pH 5.0) + CUP +1.0x10"°
mol/L Pb( Il ); b-0.2 mol/L C;H,,N,-HAc (pH 5.0) + CUP
+1.0x 107 mol/L Bi(Il ); ¢. 0.2 mol/L C4H,, N,-HAc (pH
5.0) + CUP+ 5.0x10°7 mol/L V(V)
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Tab.1 Correlation coefficient and RSD
&R’ £ 1 i > e BHR  MEXRHJ  RSD/%

BT ¢/(mol/L) c¢/(mol/L) ¢/(mol/L) r (n=11)

Bi(Ml) 1.0x10°~3.0x10"* i (nA)=57.39+3.74x10°c 1.0x10"®* 0.9996 2.1
Pb(II) 3.0x10°°~1.0x10"7 i (nA)=25.48+2.47x10°c 9.5x10"* 0.9993 2.0
V(V) 5.0x1077 ~1.0x10"° i (nA)=-24.13+41.20x10°c 9.0x10"° 0.9997 2.3
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Tab.2 Effect of coexisting ions
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Cu’* 0.25 500 1500
3 WMEBWHR
3.1 Bi(ll).Po(I) V(V)MCUPESILBINE

AERBPEBEF MM CUP B S ¥R EE, B

ey + Ceop =5.0% 107 ° mol/L, RR/GBE Cyy F1 C oo Y
RN G, B E AN I RIEH B, TRRAEEE

BRNEZDTHERES . FREHIMNER
BT CUP WSBE R 1:1,

3.2 KEWERBR LB

3.2.1 BEHEHEL TRMIEBSFHBEBHH:
B RN ZE AN & 5, M2 & B0 R 3 46 B il 2R BT A, o
ACUPE, SEE(a) L, B EHMEMART R, Y4
BBRPRINEECIPHIMEEEFZ—N,BE
HEMELRFEE CIPHER, XEHRFAENE
BESUHMEBRMESRR E, MEKXRFERELL
CUP ¥R, MANNYEANBZ HBHESFREEEN,
B MEREZEER , SRS EEREESY
Y AR 1 52 AR FL A TR R

3.2.2 EHRALE FZECV-SoWHBAERE L, A
B 100 mV/s, E 0T [E] A 50 s, B IERF[E]H 10 s, 8
YRE LA 0.00 V, A3 BN R (a) FIEH 1.0x10°°
mol/L Bi( Ml ).5.0x 10" ° mol/L Pb( I ) f5.0x 10’

.
il
e
d

-

mol/L VIV ) B W () ERARELEH,LRFHE
W(a)TE -0.3~ -0.9V ALIEMEEIEMEL

B2 , P (b) R 38 IR B EAL B, i A B AR R
E\Zxﬂﬁsﬂng 6'3

48.0

46.0

44.0

42,0

E/N
5 FBELK L

- Fig.5 Electrocapillary curves
a:0.2 mol/L CgH;; N,-HAc; b:a+ 1.0 x 10"° mol/L CUP; c:b
+2.0x107" mol/L V(V ); d:b+1.0x 107> mol/L Bi( Il );
e:b+ 1.0x107° mol/L Pb( )
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Fig.6 Cyclic Voltammograms of the complexes
P, P, P, 225100 Bi(Il).Pb( 1 )#1 V(V )R A Y HE IR I
a-JEK¥W; b- BB
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Fig.7 DC polarograms
a-0.2 mol/L C,H,, N,-HAc +1.0x 107> mol/L. CUP; b~ 0.2

mol/LL CiH,,; N,-HAe + 1.0 x 107 mol/L Bi(Il). 3.0 x 107*
mol/L Po(IDF1 4.0x 10™* mol/L V(V); c—a+1.0x 10" *mol/L
Bi(I[).3.0x 10™* moV/L Pb{(I[)F1 4.0 x 10™* mol/L V(V)
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Tab.3 Determination results of Bi( [l ), Pb( Il ) and V(V ) in simulated alloy samples

. mA{E | € {2 -2 {H o] t#  RSD/%
ol (pg/mL) ol (pg/mL) o/ (pug/mL) ! % (n=6)

Bi({ll) 0.110 0.098.0.095.0.097.0.097.0.096.0.098 0.097 97 1.2

1 Pb(II) 0.100 0.098.0.096.0.095.0.096.0.101.0.102 0.008 98 2.9
V(V) 0.050 0.049.0.052.0.049.0.051.0.053.0.052 0.051 102 3.3
Bi(ll) 0.200 0.200.,0.198.0.195.0.199.0.198.0.192 0.196 08 1.6

2 Pb(Il) 0.200 0.200.0.196.0.194.0.199.0.193.0.193 0.197 08 1.8
V(V) 0.100 0.102.0.104.0.102.0.098.0.097.0.103 1.010 101 2.6

*» BHRIEREER (ug/mL): 1.Cu(0.100), Fe (0.112), Ni(0.100), Cd(0.100), Co(0.100), Sn(0.100).
2. Cu(0.100), Fe (0.112), Ni(0.100), Cd(0.100), Co(0.100), Sn(0.100)
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Study on adsorptive polarographic waves of
Bi(I), Pb(1l) and V(V ) WANG Rui-xia, WANG
Li-rong , LU Guang-han ( Chollege of Chemistry, Central
China Normal University, Wuhan 430079), WANG Rui-
xia, Chen Ping and Yan Yong-xin ( Department of
Chemistry, Chizhou Teach College, Guichi 247000 ),
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Abstract: This paper studied the adsorptive polarograph-
ic behavers of Bi(Il ), Pb(Il ) and V(V ) in presence

of cupferrate-Hexamethylene telraming-HAc and devel-

oped a new method for the determination of Bi(Ill ), Pb
(II ) and V( V) in water. This system showed sensitive
polarographic waves of these metal ion at — 0.34 V,
-0.58 Vand - 0.77 V, respectively. The peak cur-

rent was proportional to the ionic concentration of bis-

muth, lead and vanadium in the range of 1.0 x 10°° ~
3.0x107°,3.0x10°°~1.0x 107" and 5.0 x 107’
~1.0x 107° mol/L, with the detection limits of 1.1 x
10°%, 9.5%x10°° and 9.0 x 10~° mol/L, respectively.
The method could be used for the determination of these
trace elements in water samples with satisfaitory results.
Keywords: Bismuth; Lead; Vanadium; Cupferrate;
Adsorptive polarographic wave
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