19(4) 1998: 92 ~97
J. South China Agric. Univ.
ZEN  wEK  EAK
(B Rk K5 32F T, 7 M 510642)

Hf— X0, A= 546 nm.

7Zr— X0, Apa= 550 nm;

99.74%; 99. 79%. EDTA , ED-
TA 0.22% 0.13%; 0.26% 0.
21%, 2
0 614. 412 0 614. 413
b I\/B ’ .
, . EDTA
. 70 ,Pande (1972 1— ; Rama Rao  (1977)
7 19 29 39 4— ~
. ( , 1996)
. , EDTA
1
1.1
1.1.1 LE UV—120—02 ( )s .
1.1.2 &F  10mg L' 13. 51 mg ,
HCI HF, , H2S804, cl F, 0.5
mol °L. "HCIO4 1L; 9mg°L ' 9.00 mg
, HCI HF, , H2S04, cl  F,
0.3 mol°L ' HC10,4 1 I; EDTA ( ); ;

3 5 H H H

1997 11— 03 JL 45 FER, F, 42 %, &l 3%
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4 R
12
L2.1 ZFE#EstiEE 25 mL w
0.2% , HCIO4 . . 1 cem ,
1.2.2 EDTA %45@%k
100 mL , 9 mol°L "H2804 HN O3, 20 mL H20
2w 0.5% , NaOH 3mL 1.5 mol°L '
H,S 04, 2mL 1.5 mol°L. ' HoSO4. 3 0w 0.2%
1w 0.1% , EDTA
2
2.1
1 2. . Zr— X0 >\max =550
nm; Hf —XO Amax = 546 nm.
osr 04
0.4}
03
0.3
A 0.2
02} < 02r
0.1 0.1}
0 .
450 500 550 600 650 0 -
A/nm 450 500 550 600 650
A/nm
1 2
2.2 —_
\ 0.1~1.3 mL , HClO4 0.1~1.3 mol°L ' \
20~80 C, 0~24 h. U139 , 1994) ,
1.
1 . 9 b
0.8 mL, HCIO, 0.8 mol°L .
0.7 mL, HCIO4 0.5 mol°L %



94 19

1 Usa3h v
ciicio / mol* L ! 0, C t/h A
/mL 4
1 0.1 (D 0.5(5) 60(9) 20C1D 0. 376 0. 272
2 0.2(2) 1. 0C10) 35(4) 14(8) 0. 384 0. 209
3 0.3(3) 0.1(D 80(13) 8(5) 0. 342 0. 223
4 0.4(4) 0.6(6) 55(8) 2(2) 0. 412 0. 275
5 0.5(5) 1. 11D 30(3) 24(13) 0. 387 0.213
6 0.6(6) 0.2(2) 75(12) 18C10) 0. 368 0. 257
7 0.7(7) 0.7(7D 50(7) 12¢7) 0. 438 0. 279
8 0.8(8) 1. 2(12) 25(2) 6(4) 0. 391 0. 210
9 0.9(9) 0.3(3) 70C11D) (I[@Y] 0. 385 0. 262
10 1. 0C10) 0.8(8) 45(6) 22(12) 0. 441 0. 254
11 1. 1C1D 1. 3(13) 20(1D) 16(9) 0. 363 0. 181
12 1. 2(12) 0.4(4 65(10) 10(6) 0. 380 0. 259
13 1. 3C13) 0.9(9) 40(5) 4(3) 0. 426 0. 217

DEAFEITANRKFRAKFR T, 2E TG w H 0.2%, B4REERA 3 mL, SA4FEFRA 5 mL, &0
A K 550 nm, 50 2 KK 546 nm

4 4
:a+2bixi+ Zbiix%"‘zngix]', 1
i=1 i=1 <
Y s X1 s X2 s X3 s X4
Minitab “ 7
X1~ X2 Y ) X3
X4 ’ - ’ :
Y = 0.282+0.101x; +0.300x>+ 0.070 5x; x2— 0.091 5x7 —0.238x3.  (2)
F=27.31. Fs57(0.05)=3.97<F=27.31,
2) 1—0.05=0.95

Y = 0.194+0.098 2x; +0.183x>—0.071 7x7— 0.016 8x3  (3)

F=13.43. F57(0.05)=3.97<F =13. 43,
3 1—0.05=0.95
2) 3) .
2.2.1 BEEK G X3 x4
Y , X1s X2 ’

bi Xi Y . X1yX2



, X1~ X2 Y
2) x1x» .
2.2.2 FHERERE LH , , ),
x1=0.842 8 x2=0.7551 .Y ; (3), x1=0.684 8, x2=0.544
6 . Y .
2 1)
. CHClO, A
7~10 ) /mL/mol°L71
) ) 7 0.7(7)  0.7(7) 0.442 0. 28]
2 8 0.8 (8) 1.2(12) 0.392 0.208
9 0.9 (9) 0.3(3) 0.378 0.254
10 1.0 (100 0.8(8) 0.444 0.248
’ 0. 84 0.76 0. 451 —
0.68 0. 54 — 0. 287
DEAFHEFTHORTFRAKIFR S, BAEANER HRAEZLL A
, , (w  0.2%) 0. 84 mL, HCIO4
0. 76 mol°L ', , 22 h; , (w
0.2%) 0.68 mL, HCIO4 0.54 mol°L !, , 20 h.
2.3
3 4.
Loy 0.5t
0.8 04 F
06t 0.3
< <
041 021
0.1 F
0.2F
0 . \ I 0y 1o 20 3.0
0 0.8 1.6 2.4 c/mg * L'
¢mg - L7
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2.4mg°L 2.8 mgL ', ;

2.4
2.4.1 B0 HM Tk H,S04 HNO; , , 0.5
mol °L. "HClO4 \ 0.3 mol°L, ' HCIO4

b - b b b

1 ~2 mL ) ) NO;’
M b
HCI HF . ,
. Fi . ~ ’ ’
2.4.2 KSR 2 R EDLE
s . 3.
3 %
1 31.21 30. 98 99.26 47. 03 46.94 99, 81
2 31.21 30. 96 99.20 47. 03 46. 69 99, 28
3 31.21 31. 35 100. 45 47. 03 46.81 99, 53
4 31.21 31. 00 99.33 47. 03 47.08 100. 11
5 31.21 31. 08 99.58 47. 03 46.92 99. 77
6 31.21 31. 41 100. 64 47. 03 46.87 99. 66
7 — — — 47. 03 47.19 100. 34
2.5
.S0F NOs , cl ., F
H,0, ) ) H,0,
2.6
EDTA 4. 12
4 %
1)
31.21 31.13 0.26 47.03 46.93 0.21
EDTA 31.21 31. 14 0.22 47.03 46.97 0.13
D A8 5Fig £ g sHE
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DETERMINATION OF ZIRCONIUM AND HAFNIUM WITH THE
XYLENOL ORANGE SPECTROPHOTOMETRIC METHOD
—APPLICATION OF THE UNIFORM EXPERIM ENTAL DESIGN M ETHOD

ON THE SELECTION OF THE BEST COLOURED CONDITIONS

Luo Zhigang ~ Zhang Guoquan  Lu Xiaohuan
(College of Science, South China A gric. Univ., Guangzhou, 510642)

Abstract

Studies were performed on the absorption spectra of the xylenol orange complex compound to zir-
conium and hafnium. The results showed that Zr— X0, Anu =550 nm; Hf —XO, A, =546
nm. With the application of the uniform experimental design method, the best coloured condi-
tions were selected, stand-ard curves were drawn, and standard recovery tests conducted. It was
shown that the recovery rate of zirconium was 99.74%., and that of hafnium 99.79%. Tests
were also conducted with the EDTA complexing titration method. It was found that using the
EDTA complexing titration method , the relative errors for zirconium and hafnium were 0. 22%
and 0. 13%4, respectively, while using the xylenol orange spectrophotometric method, the relative
errors were 0.26% and 0.21%, respectively. These show that the accuracies provided by the
two analytical methods agree well with each other.

Key words  zirconium; hafnium; xylenol orange spectrophotometric method; absorption spec-
trum; uniform experimental design; coloured condition; standard curve; standard

recovery
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