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Preparation of Sample for the Determination of Hydrogen in Ferroalloys
Mutsumi THIDA and Shoji TsucHmA

Synopsis:

On the determination of hydrogen in ferroalloys, values obtained are much influenced by analytical
methods and conditions of sample preparation. The authors have examined about the powdered sam-
ple and granular sample by using method of heating in argon carrier gas and fusion in argon carrier
gas or vacuum, in order to establish a suitable method on the determination of typical hydrogen
content.

The results obtained are as follows:

(1) In the granular sample of Fe-Ti, lower values are obtained by method of heating in argon
carrier gas because of difficulty in extracting hydrogen from sample. On the other hand, in the pow-
dered sample under through a 16 mesh sieve, hydrogen can be extracted completely.

(2) Hydrogen are not homogeneous in crushed sample of Fe-Mn, Fe-Si, etc. generally, hydrogen
content in powder is much higher than that in granular and there are large differences in hydrogen
content according to the positions (e.g. surface and core) of sample taken from the original block.
Therefore it is desired to use powder sample mixed sufficiently after sampling homogeneously from
crushed block in order to obtain a reliable values of hydrogen in ferroalloys.

(3) Absorption of hydrogen does not occur during crushing of block or granular sample and ex-
posure of powdered sample in room atmosphere.

(4) Hydrogen values obtained by the fusion extraction method are much influenced by temper-
ature of extraction at some kinds of alloys (e.g. Fe-V, Fe-Si). Therefore it is necessary to choose a
suitable temperature according as composition.

. (Received Feb. 25, 1974)
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Fig. 1. Apparatus for determination of hydrogen in ferroalloys.
(Ar-heating Pd-diffusion method)
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Table 1. Effect of particle size of sample on hot extraction of hydrogen in Fe-Ti.

. . Ar-heating Pd-diffusion Ar-fusion
Kinds of Fe-Ti Pamile S‘ZS. after method gaschromatographic method
preperation H ppm H ppm
5~10mm £=27'1 (n=8) £=37'0 (n=7)
(original sample) (20~35 ppm) (36~40 ppm)
1~3 26-7, 31-0 —
Standard sample for o
H analysis .
<0'99mm . .
(through a 16 mesh sieve) 381, 38-8 o
<03 mm . .
(through a 50 mesh sieve) 386, 383 -
5~10mm 106, 127 156, 154
Usual sample for
steelmaking <0-99 mm
(through a 16 mesh sieve) 166, 155 T
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Fig. 2. Effect of exposing the dryed ferroalloy

powder in room atmospherclon.analytical
value of hydrogen.

Table 2. Comparison of hydrogen content of powdered part and granular part of

crushed ferroalloy sample.

Ar-fusion gas- .
Ar-heating Pd-diffusion method chromatographic Vacumlgalé‘;smn
H ppm method H bpm
_Hppm | TPPR
I Sample smashed
Powder Granular from the granular| Granular Granular
(<099 mm) (3 mm <) to powder (3mm <) (3 mm <)
(<0-99mm)
39:2 16-2 10-6 15-6 )
Fe-Mn-M 365 13-4 14-9 13-3 167
; '
{ 23-4 14+2 15-3 19-1 I ]
Fe-Mn-H L 202 135 15-9 134 . 189
. 253 57 9-2 4-0 .
Si-Mn 231 54 63 75 65
- 258 | 133 17-4 134
Fe-Si 29- 165 | 170 14-9 -
i

A : Analytical methad, S : Shape of sample, K : KIﬁds of ferroalloy
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Analysis : Ar fusion gaschromatographic method

Fig. 3. Comparison of hydrogen content in the
surface and the core of a ferroalloy block.

Table 3. Comparison of hydrogen content in
duplicate samples prepared to powder
and granular.

A Ar-fusion
Ar-heating gaschroma-
Pd-diffusion method tographic
H ppm method
H ppm
5 Powder Granular Granular
K (<0-83mm)| (5~10mm)| (5~10mm)
- 19-1 156 17-1
Fe-Mn-M 206 137 20-0
17-4 14-7 17-7
Fe-Mn-H 16-3 169 17°5
. 9-7 8:7 56
Si-Mn 9-4 9-3 7-8
. 17-6 16-2 17:0
Fe-5i 19-3 17+5 —

A : Analytical method, S : Shape of sample, K : Kinds of ferroalloy
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Fig. 4. Influence of temperature of extraction on
the determination of hydrogen in ferroalloys.
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Table 4. Comparison of reproduciblity of hydrogen
analysis between powder sample and
granular sample.

Fe~-Mn -H Si-Mn
Powder | Granular | Powder H Granular
(<0-99 (5~10 (<0-99 ‘(5~10
mm) mm}). mm) mm)
22-8 217 9:6 89
20-2 15-7 9-4 86
H 24-1 205 9:7 82
ppm 22-0 26°6 9-8 9.7
21-4 219 9-3 7:6
19-6 19-1 87 9-9
X ppm 217 20-9 9-43 8-82
¢ ppm 1-66 360 0-41 0-88
CV ¢, 7-65 17-2 44 10°0

Analysis : Ar-heating Pd-diffusion method
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