
268 NOTES 

amounts made it possible to use a sensitivity of “so ,uA for full-scale” (Radiometer 
PO 4). Thus, it would be possible to separate still lower amounts of anions by the 
method described. 
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Separation of halide anions on hydrous zirconium oxide 

The hydrous oxide and other compounds of zirconium have succesfully been 
used for separating inorganic cations 1-3. It has also been stated that hydrous zir- 
conium oside exhibits anion exchange properties 2g4v G but we suppose that it has not 
yet been employed for the separation of anion mixtures. 

The purpose of the work has been to study the applicability of hydrous zir- 
conium oxide for separating chloride, bromide and iodide mixtures. 
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Fig. 1. SeparaLion of I- , pr- and Cl- on a hydrous zirconium oxide, 0.075 cm2 x x2 cm column. 
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NOTES 2% 

Eq5erinaentaZ 
Pve$aratioN of hydrous zirconizcnz oxide. IOO g of ZrOCl,. S H,O was dissolved in 

1500 ml of water. IOOO ml aqueous solution of 6 o/0 NH, was added with continuous 
stirring. The precipitate was washed four times with water, by decantation; thereafter 
it was transferred onto the sintered glass funnel and washed till the disappearance 
of OH- and Cl- ions. The washed precipitate was dried in the air, ground and sized. 
Particles, the size of which was O.IZ-O.I~ mm, were dried at the temperature of IZO 
& 2O till constant weight was established, (drying time approx. 15 hj . The loss of 
weight after drying was found to be 18.5 o/01 The columns were prepared by introducing 
a suspension of the sorbent in 0.2 M KNO, into a glass tube with a sintered glass 
plate at the bottom. The column was washed with 0.2 M KNO, until all the Cl- ions 
disappeared and then with 0.2 M I-INO, till hydrogen ions appeared in the effluent. 
Bed volume dimensions were 0.075 cm 2 x I 2 cm. A 50 ,~l sample containirrg I .6 
/Amole KCl, 1.6 ,umole KBr and 1.G pmole KI was added to the column. The flow 
rate was IIO cm/h. I- ion was eluted from the column with 0.15 M of KNO, sol.ution, 
Br- ion with 0.25 M KNO:,, and Cl- ion with I M KNO:,. The effluent was analyzed 
by a chromate-polarographic inethod” modified by the author for analyzing anions 
which produce anodic waves on the dropping mercury electrode’. The values of the 
diffusion current were read from the polarograms ancl registered at intervals of 
z-5 min. A Radiometer PO4 polariter was employed. 

Resaclts 
As seen in Fig. I a complete separation of the three halide anions has been 

obtainecl. The orcler of appearance of the anions in the effluent is the same as that on 
aluminium oxides or ferric hydroxides 0. The adsorbability of hydrous zirconium oxicle 
ancl ortho-ferric hydroxide are very similar. Hydrous zirconium oxide, however, is 
less sensitive to attack by acids when compared with ortho-ferric hydroxide. But the 
two above-mentioned sorbents are superior to aluminium oxide with respect to 
capacity. The aluminium oxide column of 0.075 cm 2 x 29 cm (treated with acid) does 
not permit a complete separation of halide anion@. 
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