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Spectrophotometric Determination of Trace Amounts of Silicon in Niobium and
Tantalum Metals after Fluoride Separation

Tsuyoshi IMAKITA, Koji ONawA and Taketoshi NAKAHARA

Synopsis : Fluoride separation-molybdosilicic acid blue spectrophotometry was applied to the determination of trace amounts of silicon in niobium and

tantalum samples. After the sample was dissolved in hydrofluoric acid and nitric acid, the silicon was evolved by heating to 300°C in the

presence of sulfuric acid. The liberated silicon tetra-fluoride was absorbed into the solution containing boric acid by sucking the evolved gas

at a flow rate of 300 ml/min. Then the silicon in the absorbent was determined by Molybdenum Blue spectrophotometry. By this method. sili-

con at ppm level in commercially available metals was successfully determined. Recovery was 105% for niobium sample and the detection

limit given by 30 of blank value was 0.6ppm silicon in the metal sample.

Key words: silicon tetrafluoride separation; determination of trace silicon; Molybdenum Blue spectrophotometry: niobium; tantalum.
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Fig. 1. SiF, generation apparatus.
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Table 1. Effect of suction rate on recovery of silicon.

Si found/ ug

Sample Si added
/ ung Suction rate/1/min
0.1 0.2 0.3
Blank 20 18.0 20.4 19.9
Nb 0.2¢ 20 19.9 20.6 20.2
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Fig. 2. Surface temperature of the hot plate during SiF,
generation.
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Fig. 3. Effect of suction time on silicon recovery. For heat-
ing condition, see Fig. 2.
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Fig. 4. Effect of boric acid amount on molybdenum blue

formation.
Si 20 pug added.
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Table 2. Recovery tests for SiF, separation.

Sample Si Si RSD * Recovery
added found
/ug /ug /% %
Blank 0 0.82(n = 5) 4.9 —_—
20 21.04(n = 5) 4.9 101.1
Nb 0.2¢g 0 1.85(n = 2) — —_—
20 22.7 (n = 2) — 104. 3

* Relative standard deviation.

Table 3. Analytical results of Si in pure niobium and tanta-

lum metals.
Sample Silicon/ppm RSD/%  Other method*
Nb A 118 (n=4) 1.6 —
B 38.3 (n=4) 5.4 —
C 25. 0, (n = 2) - -
D 13.5 (n = 2) - —
Ta A 283 (n=2) - 271 (n 2)
B 4.6 (n=2) - <20 (n = 2)

* Other method:JIS H1682
* Not available.
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