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Paper Chromatographic Separation and Spectrophotometric

Determination of Trace Amount of Zirconium.

Shiro HARASAWA and Koji MATSUSAKI

Abstract

Zirconium could be separated from the other metals by ascending paper chromatography with
EtOH-AcOEt-H2O-HCI (10:20:10:1 by volume), EtOH-BuOH-H2O-HCI (4:6:5:1), isoPrOH-H20-
HCI(20:11:1) or isoPrOH-AcOEt-H2O-HCI (20:5:11:1) solvent system. The separated zirconium was

eluted completely from the chromatogram section by dropping 20 ml concentrated hydrochloric acid

with burette. The eluted solution was transferred to 50 m/ volumetric flask, and to which 13 m/

hydrochloric acid, 5 ml gelatin solution and 3 m/ 0.3% Arsenazo III solution were added. After

30 minutes, the absorbance was measured at 665 mu against water.

Satisfactory results were obtained with 0.5~20 xg zirconium.
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Table | Separation of zirconium by paper
chromatography

\\Developer*
— A) (B) © (D)

Element |

Rfx100

Zr(1V) 0—l14| 0—21| 0—16| 0—12
AI(IID 26—47 | 38—62 | AT—71 | 32—58
Fe(III) 51—65 | 39—62 | 44—67 | 36—60
Zn(1D) 83—90 | 81—88 | 87—98 | 94+—100
Co(II) 36—49 | 37—A48 | 33—60 | 32—44
NidII) 27—50 | 34—48 | 37—56 | 29—39
Mn(Il) | 33—59 | 38—52 | 45—66 | 43—59
Be(I1) 47—72 | 54—77 | 68—92 | 41—59
U (V) | 36—58 | 49—50 | 47—63 | 42—53
VvV (1V) 28—50 | 41—58 | 45—586 | 38—55
TI(III) 98—100; 94—100] 98—100; 98—100
Cr(1II) t** | 42—58t| 48—68t| 38—55t
Ti(1II) t 42—59t 56—70 | 41—59
ThQV) | 8—23 | 26—38 | 31—45 | 1728

Time (hr.) 1.5 3.5 5.5 4.4

FEtOH-AcOEt-H20-HCl
(10:20:10: 1 by volume)
8) : EtOH-BuOH-H20-HCI

*  Developer (A) :

4:6:5:1)

(© : isoPrOH-H2O-HCl
20:11:1)

(D) : isoPrOH-AcOEt-H:O-HCI
(20:5:11:1)

** t : Tailing
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Fig. 1 Effect of elution by concd. HCI
(concd. HCI: 10 ml/15 min)
(a) : Zr22.5 pg (b) : Zr13.5 g
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Fig. 2 Calibration curve at 665 my
(a) : Standard zirconium solution
(b) : Eluted zirconium solution from the

chromatogram section

Table 2 Analytical results of zirconium

Zr /t[agken Zﬂrgfound(av% [% Std. dev. n* Sample** | Developer
0.45 0.47 1C4.4 2.4 | 6 (D (A)
0.90 0.92 102.0 1.6 12 (I) (A)
1.80 1.79 99.7 1.3 10 (D (A)
4.50 4.53 1C0.6 1.1 12 (D (A)
9.00 9.04 100.5 0.8 12 (1) (A)
13.50 13.60 1€0.7 1.0 11 )] (A)
18.00 18.00 100.0 0.8 10 ¢)) (A)
19.80 19.77 99.8 0.5 10 ¢)) (A)
9.00 8.99 99.9 0.9 12 (1I) (A)
4.50 4.49 99.8 0.8 13 (1IT) (B)
9.00 8.98 99.8 1. 10 (HT) (B)
13.50 13.60 100.7 0.7 12 an | (®

* : Number of determination.
** : Sample(taken about 20 xg)
(I) : Zr-Al,Fe,Zn () : Zr-Ti,Cr (II1) : Zr-Th
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