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Inert Gas Fusion-Coulometric Deter—

- mination of Oxygen in Iron and Steel.
Dr. Hidehiro Goto, Dr. Shigero IxEpa
B and Akira ONUMA.
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. 1) Sponge titanium for purification of Ar.
2) Graphite crucible. 3) Quartz crucible.
4) Quartz reaction tube.
5) High frequency electric furnace.
6 ) Holder for sample inlet.
7) 1:0s, 8) Na:S$;30s.
10) AgCl indicator electrode, -11) Glass electrode.
12) Stirrer: 13) Anode chamber. - 14) Flow regulater.
15) Automatic coulometer. 16) Pulse counter.

A) Anode circuit. B) Cathode circuit.

Fig. 1. Inert gas fusion-coulometric titration
apparatus for the determination of oxy-
‘gen.

9) Cathode chamber.
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Fig. 2. Blank value in various temporature.
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Table 1. Determination oxygen in iron an steel.

-

Weight O; determined Mean value “Oq detnd by
Sample taken (g) ' Count (%) (%) ’ V. FF (%)
Pure iron 2°4022 129 0°0026 0°0028 0°0028

2°5641 126 0°0024 0% =9°3
2°5124 - 143 0°0028
2°5093 155 0°0030
2°*4560 145 0°+0029
24379 153 0°0031
Carbon steel 0°8548 373 0°0223 0°0236 0°026
(1) 0°9607 441 070234 0% =275
0°8127 378 00238
0°6215 288 0°0238
1°0001 464 00236
07023 335 00244
Carbon steel 0°8609 748 00435 00418 0°044
(1) 11324 935 0°0413 0% =466
1°0215 853 0°0418
1°0161 898 00442
0°7355 644 0°0439
07577 615 00407

* V., F.:; Vacuum fusion method
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Fig. 3. Counting-time curve for the coulometric
titration of oxygen in steel.
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Table 2. Determination of oxygen in iron, steel
and ferroalloys.

3 O; deter-
Weight | O. deter- 2 deLe
Sargple taken(g) | mined(%) mxlrneg £Y
Carbon 2°2628 0°0039 0°0042
steel 22707 0°0044
Stainless 4°3793 0°0092
steel 4°3955 0°0088
Heat resis- . . .
ting alloyed égzz 88&% 00031
steel(1)
Heat resis- . . :
ting alloyed gggg 8_8211% 0°0044
steel(l)
‘ 0°1560 0°048
Fe-Cr 0°1429 0051
: 0°3675 0°099
Fe-Mn 0°3172 0°089

* V. F.; Vacuum fusion method
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Determmatmn of Oxygen in High
Sulpher Steels.
(Studies on the analysis of gases in steels
by the vacuum fusion method—1)
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. Table 1. Determination of CS; mixed gases.
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. . . Gases condensed by lig. O trap.
N  Gas - After separation of CS; unit: mm oil unit : mm oil
o. component ~ — ; - A~

P, | P P H, Co N *Py Py Py | H, “‘ézc"; N

1 | COLCS, | 33°0] 31°2| 34 | 18 |27°8 | 34 || BE11°5] ... P U S R
2 | No#+CSy | 4670 45°8|45'8 | 02 | 0 |4s0s |[E1i-] 2500 | 4TI 245 o0l

3 N+ CS, 40°3 38°6 | 3679 17 17 36°9 29°3 65°2 0°2 |—35+9 . .
s+C Ori N, 650 | 02

4 Air+CS, 374 36°3 | 36°1 1°1 02 36°1 E 6°3] 100} O — 3*7) 10°0| O

* Expansion volume was used in the case of large gas quantities.

P;: Oil manometer reading of total gas.
Po: ) 7
Pg: 4

after CuO oxidation and P20s absorptwn of H:0.
after condensation by liq. O; trap.

namely P;—P:=Pressure decrease proportional to H content.

| Py—Py= ”

O content.

P; =Pressure proportional to N content.
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