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Rapid decomposition and analysis of refractory cerium (IV) oxide and
cerium compounds by fusion with ammonium hydrogen sulfate

Ken MATSUMOTO and Mayumi Kitacawa™

*Department of Chemistry, Faculty of Science, Kanazawa University, Kakuma-machi, Kanazawa-shi,
Ishikawa 920-1192

(Received 19 March 1998, Accepted 6 May 1998)

A simple and rapid method for the decomposition of refractory cerium compounds has
been proposed. Cerium samples (CeOg, CeTiO4, CeZrO4 and ore) were decomposed by
fusion with ammonium hydrogen sulfate, which was found to be a suitably powerful flux
for dissolving various refractory cerium compounds. An accurately weighed sample (ca.
30~100 mg) was placed in a dry Pyrex glass test-tube(16 mm o.d., 180 mm length).
Ammonium hydrogen sulfate(ca. 3 g) was added to the tube and mixed with the sample
by agitating the tube. The bottom of the test tube was gently heated along with a
swirling motion over a small gas flame of a Bunsen burner with a fish-tail at a temperature
of ca. 350~450T.

Heating was continued until the yellow melt changed into a colorless, clear and
translucent form. The cooled melt was dissolved in water. Cerium (IV) oxide was dis-
solved by heating for about 6 min; for cerium(IV) titanate and cerium(IV) zirconate it
was about 10 min. Finally, the concentration of the cerium in the resulting solution was
determined by absorption spectrophotometry or a redox titrimetric method. This
method was successfully applied to various cerium compounds and ore. The cerium,
titanium and zirconium in the samples were determined.

Keywords : decomposition of cerium(IV) oxide; fusion with ammonium hydrogen
sulfate ; determination of cerium, titanium and zirconium in cerium compounds and ore.
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Fig. 1 Absorption spectra of cerium(IV) and ceri-
um (IIT)

(1) Solution of cerium(IV) ammonium sulfate:
Ce(IV) 32.6 ug/ml; (2) Solution of colorless melt
obtained by the fusion of cerium (IV) oxide: Ce(III)
326 ug/ml; (3) Solution of yellow melt produced
during the fusion of cerium(IV) oxide
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Fig. 2 Effect of amount of ammonium hydrogen
sulfate on the decomposition of cerium (IV) oxide
Sample weight: 30 mg; Heating time: 10 min; O:
ignited at 1000C ; @: without igniting
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Fig 3 Effect of heating time on the decomposition
of cerium(IV) oxide

Sample weight: O, 20; @, 50; &, 100 mg;
NH4HSO4: 3 g; Sample: without igniting

Table 1 Determination of cerium, titanium and zirconium in cerium compounds and ore

S . Number of Cerium Titanium Zirconium
ample o
determination  poung. % RSD? Found, % RSD? Found, % RSD?
CeTiOs 4 56.2 0.209 19.8 0.263
(55.6)” (19.0)”
CeZrOs 5 47.4 0.254 30.3 0.712
(47.4)" (80.9)”
Monazite® B 17.6 7.04

a) Relative standard deviation, %.

b) Values in parentheses were calculated from the chemical formula.

¢) Produced from Ishikawa, Fukushima; This monazite was assumed to contain about 20.7% Ce.Os.
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ANTRE LR, N—=F—D/NER 7V —AT350~450C IZMET 5. #8510 HEOMET
SRETTTHY, FHLARCEROELY YAQV) XEYYA0D BTSN, BBWIERICE
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