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Addition of iron(III) oxide in the alkali fusion of silicon carbide prepared by

chemical vapor deposition for a highly precise determination of total silicon

Mitsuyoshi WATANABE "

*Materials Research Laboratory, Technical Center, NGK Insulators, Ltd., 2-56, Suda-chou, Mizuho-ku, Nagoya

467-8530

(Received 28 July 2000, Accepted 6 February 2001)

Because SiC prepared by chemical vapor deposition(CVD) has a high density, high strength
and oxidation resistance, its pulverizing with alumina or tungsten carbide mortar prior to alkali

fusion causes severe contamination.

On the contrary, the alkali fusion of coarse or crushed SiC

is very vigorous, resulting in loss by bumping. A crushed sample of 0.25 g can be fused under a
gentle condition with 0.1 g of iron(IIl) oxide and 3 g of a mixture(6 : 1) of sodium carbonate
and boric acid.  Alter a cake was dissolved in hydrochloric acid, the total silicon was determined
with agglomerated mass plus inductively coupled plasma atomic emission spectrometry (ICP-

AES).

Through this method, it was possible to determine with high precision the total silicon

content of SiC. The proposed method enables one to determine the relation between the syn-
thetic condition and the composition of the main component.
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Table 1 Effect of FeyOs on alkali fusion Table 3 Effect of various fusion techniques on total
FeqO3 added/mg Fusion time/min Reaction silicon in stoichiometric CVD-SIC
0 160 Vigorous . Method
1 . Vigorous Proposed A (JIS) B (Os) C (KNOj)
2.5 — Slightly vigorous
10 90 Mild Fe,0s/g 016 — - —
50 50 Mild KNOs/g - - - 0.10
© 100 40 Mild Qz/l min — — 1.0 —
200 30 Mild Fusion
500% 95 Mild Reaction Mild  Vigorous Mild Vigorous
Time/min 40 160 90 160
Sample 0.25 g + Flux 3 g (NdzCO; : HsBOs = 6 : 1) No. of runs 6 3 3 3
* 8iOq precipitated was brown. Found
Average, Simass% 70.08 69.16 69.28 68.96
RSD, % 0.03 0.52 0.12 0.91

Table 2 Effect of Flux ratio on alkali fusion

Flux/g Flux ratio Fusion time/
Nagc():; HgBOg (N'leCO:a : II%BO%) min
3.00 0 3:0 80”
2.57 0.43 6:1 40
2.40 0.60 4:1 60
2.25 0.75 3:1 80
2.00 1.00 2:1 _—

Sample A 0.25 g + Flux 3 g + Fe;03 0.1 g
a): Iron adhered to the platinum dish. b): The hole oc-
curred to the platinum dish.
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Sample A 0.25 g + Flux 3 g (NayCOs: HsBOs =6 : 1)
" Theoretical silicon: 70.04 mass%
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Table 4 Analytical results of total silicon in CVD-SiC

Sample Method Fusion time/min No. of analysis Found Si #* s.d., mass% RSD, %
A Proposed 40 6 70.08 + 0.02 0.03
B Proposed 40 4 69.84 = 0.03 0.04
JCRM R 023" Proposed 60 6 69.24 % 0.02 0.02
JCRM R 023 f J1s 200 4 69.21 % 0.08 0.11

A: stoichiometric, B: carbon rich, " Certified value: 69.2 mass%
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