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Determination of Nitrogen in High Carbon Ferrochromium by
Graphite Capsule Method

Tadashi KikucHI, Masahiro KANAIL

Keiichi Furuva, and Satoshi HavAkawa

Synopsis:

A vacuum fusion method was used for determination of nitrogen in high carbon ferrochromium by means
of a graphite capsule method. Comparisons of metal baths, grain size and grain states of colors were inves—
tigated. Nickel, Platinum and Cerium alloys of these metals were used as metal baths for promoting complete
extraction of nitrogen from the sample. Best results were obtained when 0.4 g of sample and 0.8 g of
Platinum—Cerium(6%,) alloy were enveloped in a degassed graphite capsule and were extracted nitrogen
at 1850°C for 20 min in the apparatus used. Sample grains were manually fractionated by their surface
color and were determined nitrogen with both conventional and the capsule method using Platinum—
Cerium alloy as bath metal. Black fraction gave nitrogen values as high as 0.038%,, while white one gave
0.024%. Dependence of nitrogen value on grain size was detected. Compalative determination were
made for nitrogen in the sample of 200-280 mesh size with this method, two chemical methods (Maekawa
method and SnCl,-polyphosphoric acid method), an oxidizing fusion method and an inert gas fusion me—
thod. The nitrogen values obtained by these methods were 0.0369%, 0.029%, 0.031%, 0.0249,, 0.027%,,
respectively. The best result was assumed to be the highest one, because all of these methods were suffered

from negative inclinations.
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Table 1. Chemical composition of high carbon
ferrochromium. (9;)
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Fig. 1. Gas extraction curve of high carbon fe-

rrochromium by graphite capsule method
with Pt-Ce bath.

(200-280 mesh; 20-30°C/ min)
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Table 2. Analytical results of nitrogen with various metal baths. (%) : 32-mesh upper.

Sample No. Non metal bath Ni bath Pt bath Ni-Ce alloy bath Pt-Ce alloy bath
1 0.021 0.024 0.023 0.028 0.031
2 0.021 0.024 0.026 0.031 0.031
3 0.021 0.024 0.025 0.035 0.032
4 0.022 0.024 0.024 0.028 0.031
5 0.020 0.023 0.025 0.027 0.031
6 — 0.025 — — 0.031
7 — 0.025 — — 0.031
Mean 0.021 0.024 0.025 0.030 0.031
G 0.000, 0.000, 0.0004 0.003, 0.000;
C.V. (%) 3.6 3.1 3.3 11.0 1.9

Table 3. Analytical rusults of nitrogen with various metal baths.

(%) : 200-280 mesh

Sample No. Pt-Ce alloy bath Pt-Ni-Ce alloy bath Pt-Ce bath Misch metal bath
1 0.030 0.033 0.035 0.028
2 0.034 0.032 0.034 0.032
3 0.037 0.033 0.035 0.033
4 0.044 — 0.035 —
5 0.034 — — —
6 0.039 — — —
7 0.035 — — —
Mean 0.036 0.033 0.035 0.031
o 0.004, (0.000;) 0.000, (0.002)
C.V. (%) 12.2 2.1 1.6 (8.5)

Table 4. Comparison of nitrogen value between sample color. (%) : 32 mesh upper

Method Conventional method Graphite capsule method
Sample color Silver Black Silver Black
Nitrogen 0.019 0.039 0.022 0.037
value (%) 0.021 0.027 0.023 0.039
0.018 0.031 0.023 0.038 4
Mean 0.019 0.032 0.023 0.038 ]
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Table 5. Nitrogen value in high carbon ferrochromium.
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(%) : Pt~Ce alloy bath

Grain size (mesh) 32 upper 150-200 200-280 280-350 350 under
0.031 0.020 0.030 0.025 0.024
0.031 0.024 0.034 0.028 0.021
Nitrogen 0.032 0.021 0.037 0.029 0.025
value (%) 0.031 0.022 0.034 0.021 0.022
¢ 0.031 0.029 0.044 0.028 0.023
0.031 0.025 0.039 0.021 0.023
0.031 0.035
Mean 0.031 0.024 0.036 0.026 0.023
o 0.000, 0.003, 0.004, 0.003, 0.001,
C.V. (%) 1.9 13.7 12.2 13.0 6.1

Table 6. Analytical results of nitrogen value by various method. (%) : 200-280 mesh

| Vacuum fusion Chemical Inert gas fusion
i Graphite capsule SnCl,-polypho- . Oxidizing-
‘[ method. Matikaagf sph(z)ric acid Inpulseet}fl eg.tmg fusion
. (Pt-Ce bath) metho method metho method
Sample weight (g) 0.3 4.0 2.0 0.5 1.0
No. of experiment 7 3 3 4 1
Nitrogen value (%) 0.036 0.029 0.031 0.027 0.024
g 0.004, 0.001, 0.001, 0.002;
C.V. (%) 12.2 4.6 5.2 9.3
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