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On Gas Contents in Molten Slag.

(Influence of water-vapor pressure in air on gas contents in molten steel—I)
Yoshihiko ABE.

Synopsis:

When behaviors of gases in molten steel on steelmaking practice is studied, the knowledge
©of molten slag has an important role. Based on this information, in this paper the author
studied the variations of hydrogen content and the total iron oxide content in molten slag
with different water-vapor pressures in air. ‘ ]

Then, as hydrogen content in molten slag could be determined by vacuum-fusion method
‘which consisted in heating the sample at 1450~1500°C in a Mo crucible, the author firstly
experimented the relations of gas contents in synthetic slag and the water-vapor pressure
in atmosphere in equilibrium state, and led the following conclusions on both slag of basic
highfrequency heat.and slag of basic electric heat.

1). Hydrogen content in slag just before tap is proportional to the square root of the
water-vapor pressure in air, but not to the hydrogen pressure in air.

2) Hydrogen content in slag is increased with rising CaO/SiO; ratio in slag, and its
increased ratio becomes gradually larger when the water-vapor pressure in air is higher.

3) Hydrogen content in slag becomes gradually smaller when bath temperature is higher.

4) Total iron oxide content in slag just before tap is proportional to the water-vapor
pressure in air, and is not influenced by the composition of slag and by the bath temperature.
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Table 1.
of hydrogen in slag.

Influence of decomposed agents on analysis
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Table 2. Analytical results of hydrogen in slag treated by

. various methods.

“ Healing | temnerature | = gas | H (H)

. - 2
Samples Crucible tl(ﬁﬁu) (°C) (cc) | (co) (ppm)
15 900 0°88 026 16°5
Lime—silica sla Al,03 30 1400 0°78 031 19°0
(Symthetic siag) AlO; .35 1550 064 | 0°29 18°1
yn g Mo 20 1450 056 | 0°33 17°5
Mo 20 1600 0° 64 0°35 18°2
Lime slag 35 1 900 143 0°55 33°0
(High-frequency AlLO; ! 30 | 1500 1-C0 0°35 350
furnace) Mo ) 30 | 1500 085 | 0°31 32°7
Oxidizing slag "33 900 1°80 0°70 4177
(Basic electric Al O3 38 i 1450 1°41 0°52 494
furnace) Mo 25 1450 0°70 042 | 398
. 17 900 1-18 032 19°0
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furnace) Al;03 40 1400 1°04 0°25 27°5
Mo - 30 1500 0797 0°52 32°0
Mo 25 1500 ..0°80 0°48 30°5
‘ 25 900 105 0°74 24400
Gypsum 30 950 094 079 22200
(CaS0,-2H:0) Al;Oy 30 | 1500 1*48 | 0°57 | 25100
Mo 30 | 1600 0°72" | 0°59: ' 23900
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Fig. 2. Trends of hydrogen content in

slag at various states.
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(stream velocity: 40cc/mn)
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Fig 4. Kinetic study of degassing from
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Table 3. Hydrogen content in molten slag under various
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Table 4. Hydrogen content of various slags from a ‘basic electric furnace.

. Chemical composition (%) m(H) ? Exp. condition agf:-lez"

Sampling : —
i furnace ’T‘Pmn(o("\ Pu,o €Xp.-

x> 9

CaO | SiOq 3XFeO | MnO jAl;O; | MgO (ppm) | /t1me(h)1 (mmHg)J (ppm)
Before On blowing.in | 46-67 23-68 | 993 | 723 | 1°96 [12:05 | 39+4 | 1a00/1 | 2.3 | 3.3
) 4 54+44{ 18°10 13°00 | 4*64 | 1°77 '10°23 4840 4 15°0 278
Middle step on reducing | 49°00, 20°30 | 4°82 | 1°46 | 2°17 ! 6°47 | 32°0 ” 235 2970
period ! : 235 27°5
Just before tap 5264 19°96 1*44 | O0*41 | 0*89 ‘ 6°75 ! 39°5 ” 235 . 31°5
' 7 64+83 17°30| 2221021105 | 789 | 42°0 » 150 28°7
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