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NEW RAPID MFTHOD FOR DETERMINATION OF GASEOUS
CONTENTS iN IRON AND STEEL (I)

S

(Hydrogenmeter)
Noboru Yoneda and Hiroshi Kitagaua

Synopsis:

In this paper, the apparatus for determination of hydrogen contents are described. The au-
thors succeeded in to shorten the time to determine the gaseous contents in iron and steel.lt
took about 15~25 minutes. .

The principles of this new ‘“Hydrogenmeter’ are as follows.

In vacuum extraction method with graphite crucible, the gases to be obtamed were llmlted

to CO N; and H,. As CO and N; are isosteric molecules, so hydrogen contents .were easily and
exactly determined by measuring the difference of their thermal conductivities. :
‘The authors found that the glass-covered thermisters with high electric resistance  were enough
to attain the above mentioned aim. The best method for dealing with the thermister were
determined, using it as brxdsre arms, and the conditions to obtain a simple calibration equa-
tion were given theoretically; thus the errors of this method were of the order of only a

N
v

Igw %, and necessary minimum quantities of gases were 0+006cc~00lcc.
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@ Ri, Ro, Rs: Fxed resistance
R,: Rheostat

A: Ammeter

G: Galvanometer

R: Thermal conductivity cell

Fig. 1.

Diagram of bridge circuit. .
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Fig. 2. Graphical determination of hydrogen
content from the current-pressure curves.
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Fig. 4. i-v curves of our used thermister

under various conditions.
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A: Ammeter

. Th:Thermister

' G: Galvanometer
Rl,Rz 7508

R;: 5002

R4; 0~500Q zero adJustment
Rs: 0~10kQ (with switch)
Rs: Shunt 100

R',': 0~10Q

Rs: 0~100Q

Ry: 0~1koO (w1th switch)
B: Battery 7.5~20V
(variable with switch)

Circuit for measurement.

Fig. 5.
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Table 1. Curret—pressure at 1002, H,
Pressure Current (Current)?
(mmHg) (mA) ; (mA)?

1X107 2°35 552

010 376 14°13
0°*20 4°54 20*52
040 563 31°70
060 645 4160
. 0°80 704 ’ 49°56
1°00 749 7 86°10
1°20 7°82 61°15
140 - 8°10 6561
1°60 8*36 69°89
1°80 8.60 73°96
2°00 8°83 - 77797
2°20 9°04 8172
2°40 922 85°00
Table 2. Current—Pressure at 100% N, CO

Pressure Current { (Current)?
(mmHg) (mA) H (mA)?2

1x10-5 2°35 552

0°*10 316 9-98
020 3°54 12°53
0°40 4°05 16°40
0°60 , 4°40 19°36
0°80 4°61 2125
1°00 4°76 22°66 - .
1°20 4°87 2372 .
1°40 4°95 24°50
1*60 4°99 24°90
180 ' 5°04 . 25°40
2°00 ‘507 2570
2°20 510 ¢ 26701
2°40 513 2632
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Fig. 6. Current vs. pressure re’latmns at

1002 H, and 1009, N,, CO.
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Table 3. Current—Pressure at Hp;-N;, CO mixtures
H,:209; H,:40%, H,:609%, H>:80%

Pressure Ny, CO:80% Ny, CO:60% N, CO:40% Nz, CO:20%

. mmHg i(mA) 2(mA)2 | i(mA) 2(mA)?  i(mA) | #(mA)* :‘ i(mA) 2(mA)?

1X10-5 2*35 552 - 2°35 5°52 2°35 552 2°35 { 5°52
0*20 370 13769 3°93 1544 410 16781 432 t 18766
0.40 4°42 19°53 - 4°76 22°65 508 2580 537 28°83
060 4°84 2342 534 2851 577 3326 ! 6712 37°45
080 5*18 26°83 572 32°71 621 38°56 6765 44°22
1°C0 543 29°48 6°01 -36°12 6°54 42°77 7703 4942
1°20 5°60 31°36 6°25 39°06 6782 46°51 736 54°16
140 569 3237 644 4147 707 43°38 762 ; 58°06
1°60 5'84 34°10 6°61 4369 7°26 52.70 7°84 : 61746
1°80 597 3564 6°75 45°56 746 55°65 807 ! 65°12
2.00 6°06 36°72 6°87 4719 7°61 5791 8°28 f 68°55
2°20 6°13 37°57 7°03 4942 779 6068 846 ﬂf 71°57
2740 621 38°56 7°11 5055 7°92 6272 i 859 a 7378
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Fig. 7. Current vs. pressure curves in
various mixtures of H;, N; and CO.
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Fig. 9. Current vs. pressure curves in
various mixtures of H;, N, and CO.
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