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Fig. 1 Effect of thymolphthalein concentration on

determination of end point

A:7 X 10 * w/v% thymolphthalein; B:2.3 X
1073 w/v% thymolphthalein
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Table 1 Determination of carbon in various fluxes

s I C found, ppm Comparative
ampice - values, ppm
Mean i
Tin (Leco) . 4.3 0.3 3.6, 4.6
Tin drop (Analytical-grade) 0.8 0.1 —
High-purity iron 10.2 0.2 10.2~11.1%9
Copper wire (2 mm®) 4.0 0.3 4.29
Copper (Leco) 4.2 0.1 —
Oxygen-free copper 2.3 0.3 2.1%,1.99
High-purity lead (99. 9999%) 5.4 0.5 —
a) standard deviation calculated from range; b) values

obtained by combustion-nonaqueous coulometric photomet-
ric titration (ref. 5); «c¢) values obtained by combustion-
nonaqueous photometric titration (ref. 6); d) values
obtained by titration as in ¢), combustion-pulse coulometry
(ref. 7) or wet decomposition-nonaqueous titrimetry (ref. 8).
Data are obtained by 3 runs.
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Table 2 Determination of carbon in high-purity

silicon®
Form of Si/flux C found, ppm
stlicon ratio (w/w)

(Si: Sn: Fe) Mean o

100 mesh 1:3:3 4.2 I 1
1:2.5:2.5 4.5 1.4

1:2:2 4.0 1.1

Pieces 1:3:3 4.2 1.0

a) p-Si, Czochralski-grown (resistivity 7.5 Q cm);
b) standard deviation calculated from range. Data
are obtained by 3 runs. ‘
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Table 3 Determination of carbon in tantalum powder and titanium alloy (15Mo-5Zr-3Al)

C fouﬁd, ppm

Sample Sample/flux Comparative
P ratio (w/w) Mean oy values, ppm
(1) e . 28 2 279
Tantalum powder’ (2)? Ta:Sn=1:1 41 ) 40~49% 389
Titanium all Ti:Sn=1:2 46 4 .
famum atoy Ti: Cu=1:2 54 3

a) standard deviation calculated from range;
manufacturer;

b) sample used for cross check test;
d) values obtained by combustion-manometry, -conductometry or -coulometry (ref.-9);

c) value estimated by the
e) value

obtained by combustion-nonaqueous titrimetry (ref. 10). Data are obtained by 3 runs.
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Determination of traces of carbon in silicon, tanta-
lum and titanium alloy by combustion-nonaqueous
coulometric photometric titration. Tatsuhiko Tanaka,
Hiroyuki Kursumi, Hiroshi Hatano and Takayoshi Yosti-
MoRrl  (Faculty of Engineering, Science University of
Tokyo, 1-3, Kagurazaka, Shinjuku-ku, Tokyo 162)
Optimum combustion conditions were achieved for
metals whose complete combustions were difficult. The
carbon dioxide formed was determined after absorption
in N,N-dimethylformamide containing 3.5% 2-amino-
ethanol, 3.5% water and 3.5% potassium iodide by
coulometric neutralization titration. The end point of
the titration was located photometrically using thymol-
phthalein indicator. The maximum sensitivity of the end-
point detection was obtained with a concentration of 7
X 10 *w/v% thymolphthalein. By using this concen-
tration of indicator, as little as 0.03 pg of carbon in suc-
rose could be determined with a standard deviation of
0.01 ug. The mixed flux iron-tin was appropriate to
assist the complete combustion of a high-purity silicon in
a purified oxygen [low at nearly 1400°C. In the bottom
of the boat, first iron was placed, then the silicon, and
both were covered by tin. To achieve complete combus-
tions of tantalum powders and titanium alloy tin and
copper fluxes are recommended. Trace amounts of car-
bon (4~ 54 ppm) in these metallic samples could be de-
termined with standard deviations of a few ppm.
(Received November, 11, 1988)
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