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BLOV ) BFRUERE AT W R 1000 g/ mL; FREL
0.229 5 g NH, VO, /& T3 K #5451 000 mL
. BTG B AL 10 we/mL. KBO; ¥ W« e B
7 0. 03 mol/L. & Wi AR ZL (1C) ¥ We £ >R 0. 001
0 mol/L; F#rRHL 0. 116 6 g #¢ ¥ MHARLL (1C) ¥ T ik &
K AT 250 mL BT, pH =2 B PG
pH = 9.4 G2 b . PUIR ML FR VA TR : w = 5% ; FREL
2.5 g FUINIM AR, 7 75 F 50 mL 25 i b, 30 H B8
Be. BT R 38 S il 5256 F K 28180
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Fig. 1 Absorption specta

Ho: (1) 1.7 mLIC+5 mL ZEiAR 5 (2) KBrOy + (1)
(3) 20 ug V (V) + (1); (4) 20pugV (V) + (2);
(5) 25 ug V. (V) + (2)
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1. #th4k 3 4 PLmARR], A IRRFIAAAERT , IC R {05
JEP gk 4.5 R AHR R BERA, (V) &I
N (O 3 SR 29 1 X = W= £ 1 3 I T S R D P IV
() B RO A 7E 630 nm &b, #3E 630 nm
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e WEIRARZL (1C) MR BT (R FE (JRLEE (Bsf ] TR R
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KPR R 22 5 i KOG i e L (V) 1Y
LR PETE L R &I, 24 H 1. 7 mL (0. 001 0 mol/L)
WEMFRELL.(1C) I, AR W WO FE RZATE 0. 8 /2
A, I 2 % 1C YR, DL AA 4845, I FAT IR 1%
P TIEE, B P 2R 0 800 T A8 BB 3% 1
BT A 45 R 2R A 320N e A8 BRSO, ) AR A
Y o1 =X, A PLA=X Y, X = X T,
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W A=XTY/n LI HHEE A HEROIH A = ¢
= (-0.088 +0.081 —0. 147 +0. 138 - 0. 104 +0. 102
-0.170 +0.199 - 0.083 +0.098 —-0.145 +0.119 -
0.081 +0.117 -0.212 +0.200)/16 =0.001 5. [7]¥,
B =a =0036,C = a; =0.0179,D = a4 =
0.001 625. [N & 8] &8 H. & Bi: AB = a5 = -
0.00375, AC = a¢ = 0.004 875,AD = a; =
0.000125,BC = ag =0.0111,BD = a9 =0.001125,
CD = ay, =0.00275. F¥ 5wk I = 0.13.
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Table 1  Project and results of FD(2*) experiment
A B(IREL) C(HTE]) D(KBO;

ol gagy e min oy mn M

1+ -(2) -(30) -(4) -(0.5) 0. 088
2+ +(3) -(30) -(4) -(0.5) 0. 081
30+ —(2) +(40) - (4) -(0.5) 0. 147
4+ +(3) +(40) -(4) -(0.5) 0.138
5 + -(2) -(30) +(6) -(0.5) 0. 104
6 + +(3) -(30) +(6) -(0.5) 0.102
7 + -(2) +(40) +(6) -(0.5) 0. 170
8 + +(3) +(40) +(6) -(0.5) 0.199
9 + -(2) -(30) -(4) +(0.8) 0. 083
10 + +(3) -(30) -(4) +(0.8) 0. 098
I+ -(2) +M40) -@4) +(0.8) 0. 145
12 + +(3) +(40) -(4) + (0.8) 0.119
13+ -(2) -(30) +(6) +(0.8) 0. 081
4 + +(3) -(30) +(6) +(0.8) 0.117
15 + -(2) +(40) +(6) +(0.8) 0.212
16+ +(3) +(40) +(6) +(0.8) 0.200
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SR T AR AR (32 ~ 47°C) BYFE I KV o
P9 min, 255 L& 2. IR BEAE 38 ~47°C ARk i), AA
5 T(C) 2 RIFMZLNER R, M Arrhenius 225X,
E SN I B H 4R ) LR BB A B, DA = 1g AA ~ 1/T
EEIG—EZ, HZ&RIH RN -1g A4 =5.021 9
x10° x1/T - 15.449,r =0.995 7, £WMIHEILAE E, =
96. 16 kJ/mol.
2.4 [REzATIER IR RIEREHNTEE

Fie 1.2 5255 J5 ik, AN ek % 5 vy B ) A0S 3, 445
HBIOLE 3.7 6 ~ 10 min AN ,AA 5BF[E] ¢ ( min) 2
RAFIIZLIE R, B AR R IR E . 2Pk
1 5 F2H:AA = 0.105 4 ¢ (min) - 0.414,r =
0.999 6. H 1] I 5 7 %) #3845 1) Ak s I ok 238
J7:K=1.045x10 "'/min =1. 74 x10 ~3/s.
2.5 HRBEUMRMELIEARXNBEE

¢ 1.2 S 2 b ROV B AN [T, D
IRZRBIBICEEAE, 45 RZRW, AR A Ak SO RO B (A A
AR M SUSIROERETE 30 min NFEAAVE, 30 min J5,
Ay AT R B0 AA AT BTSN, T4 R IR EE T AE 30
min T, DUEANE iR 2. [RIEHEUE T ImA R
MR (w =5% ) TS, REARSFHIZE 1B 0.
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BORRIEILCV ) FRifErasisidic 1.2 SE80 5t 7558,
SRR (V) BAE 0 ~0.278 mg/L,0.278 ~0. 833 mg/
LAETE REFIIAMOCHR , HE PRI 500 «

AA =0.6535 C(mg/L) +0.0003(r =0.99 7, = 3.3
x10* L » mol ™' - em™ PR 3 s/K = 14.5 pg/L);
AA =1.148 5C(mg/L) —0.1394(r =0.9999,¢ =5.82
x 10*L - mol ™!« em ™! KGR 3 s/K = 8.2 pe/L).
2.8 HEBFHZAER
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T, AT LATHER, S ALV A
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FHorg 7 R A pH = 2.5 ~ 4.5 59IR
PR, 8 - RISV ) B A, A
ZEE0 LR ) SR 4 40 VBl B VB VB (VD)
VD) VD) I BECIV) R (I 2
BCHESEE W EAEKME, R8BSR (V) 05
F&, i Js ) pH = 9.4 (NH3 - H, O F1 NH, Cl g
) B 7K A VR AR R, B (V) SCatE A KA, Tk
() FnHAth 5 & ) B8 FE A b, Wik B 53 (V)
STESH . T 8 — R M R AE 55 B PR K i W P
VS RSB, BT LABE BT B K AHBRFLC V) A1 in F 2
®2 THiXBER

Table 2 Results of interference experiments

. N fiF AHXT 1R
T T A (s %%
Cr(VI) K, Cr, 04 [ % 51.19
W (VD) (NH, ) sHs[Hy (WO, )6 ] . o

- H,0

Mo(VI)  NayMoO, - 2H,0 £ 6.5
Cu?* CuS0O, - 5H,0 R ARG (5 \
Ni2* NisO, - 6H,0 8 1% -3.6
Co®* CoCl, - 6H,0 30 fi% -5.0
M2+ MgSO, 50 fi 4.2
Ca®* CaCl, 40 1% 3.2
Ph2* Ph(NO; ), 50 % 2.2
Cd2+ 3 CdSO, - 8 H,0 10 % 3.9
Fed+ NH,Fe(S0,), - 12H,0 BTG \
Mn?* MnSO, - H,0 25 1% -4.3
In2* ZnS0, - TH,0 30 % 4.3
K* KCl 500 f% -4.6
Na* NaCl 450 15 0
Cco%- Na, CO, 100 1% -4.2
Si03- Na, SiO 10 % 2.2
PO; - K, HPO, [alf 10.2
Bi** SR TR TG £ \
AR+ AlCl; - 6H,0 [) % -1.9
#H o H,NCH,COOH 45 % -L1
Jiiid CpHp 0y 100 f% 1
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8 — MR, R , X 4L 8 — FREMEMAEN G AR I sE R, AR AR 4.
FAETA T, I BRI, R 5 AR KA I £ B AR5 i3 T AR ERFE AR AL V) B9I5E (G

NH; , s i 5 vh vk, o Bk 4 SR UL 2% 3. 7 :BHO103) , SHEXAEIAEXT %2R 0.3 % .
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. \ Table 3 Results of separating experiment
N IR ‘/\ /N 7 N N ¥ Y, !
PRORBR R BT RO DK ek E%ﬁé?\ 7 N, ERBU BREEL R ECE

7 15.000 g, 20. 000 g, 30.000 g, ‘& Fyegnygdt : /mL (V) /ug (V) /pg /%
b, ST EIRRBL, AEHA DR D S0 00w e
FT700CHIFE2 h VL E&ESES KA, B, M, 3 5.00 20.0 19. 84 99.2
e [ PP by 4 4.00 16.0 16.36 102.2
Al in/b VR HCL A H, 0, , i, ik, M s 400 60 6 us ot

8 — FAEEMEMR L B T E T, MIEERZE 100 [ 4miksed, Fed* ,Cr(VI) Mo(VI),Cu?* ,Bid* &
[y S L R A e e ST B T e M 4 PO}~ 5 V(V) & LA 50.
ml. A BICE FA 1.2 SLR O s, R AT ¢SV RRREART

x4 EYEPRA(V)PHNESEKER

Table 4 Determination and Recovery results of Vanadium in biological samples

} WoE 4 R R
pes P : o pa PrR—
Ve RUWEE B RSD  BUREIREL  BL(V) Gt WALV R WAaE kR
Apgrg™") /(pgrg™!) /% /mL /pg /pg /pg /%
2.36 5.00 1.85 0.00 1.85 \
2.47 5.00 1.85 4.00 5.78 98.3
/K 15. 000 2.57 2.47 3.4 5.00 1.85 5.00 7.01 103.2
2.52
2.41
2.64 5.00 2.67 0.00 2.67 \
2.72 5.00 2.67 5.00 7.43 95.2
4 20. 000 2.72 2.67 1.95 5.00 2.67 10. 00 12.29 96.2
2.68
2.60
1.45 5.00 2.22 0. 00 2.22 \
1.51 5.00 2.22 3.00 5.20 99.3
K 30. 000 1.43 1.48 2.99 5.00 2.22 5.00 7.22 100
1.54
1.48
L ta,1998 ,47(2) :479 — 485.
S % 30k (3] XURRE, S SERhb2sir it (M1, Jest. Rhed
VT BRI AL Eh R b R M. W B T WAL, 1999. 7 -12.
] ggﬁmﬁfﬂﬁgffﬁﬁfﬁ”ﬂ% DM TR T e e, K, % SRS

[M]. A#R: PORM: AL, 1985.
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Catalytic spectrophotometry for the determination
of trace vanadium( V)

LIU Zheng!, FENG Xiao-zhen?
( 1. Department of Materials and Chemistry Engineering , Guilin Institute of Technology,
Guilin 541004, China; 2. Guilin South Drug Lid, Guilin 541002, China)

Abstract: A new catalytic-spectophotometry method is studied for the determination of trace vanadium( V), based on
the vanadium( V) catalyzed reduction of indigo carmine (IC) by potassium bromate in weak acidic medium at pH =
2. The linear range of the method is0 ~ 0.278 mg/L and 0. 278 ~ 0. 833 mg/L. The method is applied to the deter-
mination of vanadium( V)in biological samples and mineral samples with satisfactory results.

Key words: vanadium( V) ; catalytic spectrophotometry; indigo carmine



