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On D1ssolut10n of Water Vapour in Molten Slags

Synops1s

Mitsuo IMAI

Hirosi OOI and Tosihiko Em1

The solub111ty of hydrogen in a synthetic and bas1c open hearth steelmakmg slags of
molten lime-silica-iron -oxide system has been determined experimentally.

The hydrogen absorption of these slags is rapid. After the beginning of reaction, the two-
thirds of the equilibrium hydrogen is absorbed within ten minutes, and only one hour is
necessary to reach equilibrium. The solubility of hydrogen in slags is in:reased .in propor-
tion to the square root of the partial pressure of water vapour in the atmosphere with which

slag stands in equilibrium, and also is increased with rising reaction temperature

The heat

of solution of water vapour into slag is about 13 kcal/ mol.

“The effect of slag basicity on hydrogen solubility is remarkable.
greater than unity, solubility is increased linearly -with ‘rising basicity.

In the range Ca0/SiO,
The solubility

reaches the minimum when CaO/SiO;'is equal to unity, and in the range CaO/SiO; less

‘than unity, is increased again with falling CaO/SiO,. -

But, when slag contains much amount

of iron oxide, the solubility does not increase in the range CaO/SiO, less than umty
Comparing the experimental results of synthetlc slag. stud1es with results from industrial -

heats, a good comc1dence has been obtamed
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Table 1.° C_)h'en_lical compositions of slags used.
- Check analysis (mol %)
Slag Before expefiment (mother slag) After experiment
] ‘e : : : et A (Equilibrated Wlth
. Iron oxide as (FeO)t . Iron oxide as Fe_O, Fe 03 ’A+76 OmmHg H,0)
i CaO/ | . CaO/ | A . CaO/
CaO | SiO; (FeO)‘t, Si0, CaO | SiO; | FeO Fe:04 Si0, CaQ SiO; | FeO |Fe 03 Si0,
|Al2106 (5200 | 2604 | 039 238|570 | 95| so| ot | — | — | — ] — ] —
Bl 29°1 | 46%4 | 245 | 0%63 | 31°7 | 50°7 | 85| 9°1 | 063 |29°2|46'7 | 19°3 | 4°8| 063
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o0 : . B ) 8
& : -
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i K} 46°7 | 23°5 29°8 1°99 |-54°2 { 272 37| .14°9 1°99 511 1 25°6 | 11*5 | 117 200
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Table 2. Effects of cooling rate and storing time on hydrogén contents -of x{arious slags. '
. Hydrogen contents of slags. (ppm)
Slag -~ Method of cooling from 1550°C Time after sampling (day)
Air cooling . Mercury-quench | 0 3 15 S 21 24
B.O.H. low- carbon 22°8 253 - . ' .
steel slag 262 256 31°0 ) 3,0 0
. B 18°2 i7°6
CaO~—Si02— : C ) o 17°9 17°9
(FeO)t . D 177 -19°3 S
ternary E ' 21°0 | - : - 20°3.
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X 232 24°2°
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_Table 3. Effects of flow-rate and preheating of gas on hydrogen contents of slags.

’ \ ‘ Hydrogen contents of slags (ppm) ,
Flow-rate LN ’ . . e~ . |B.O.H. low-carbon
cc/mn . CaO0-SiO; Ca0-Si0, » CaO—S;Oz—(FeQ)t steel slag |

Preheatmg 190 190 76°0 760

150 With preheater: 278 "34°0 : 1975 ’ 390
150 | Without preheater” | - 286 32°8 186 v 38%6
100 I e —_ . —_ 195 —
200 - Lo 4 - — 19+3 —
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After ore add’n 4°5 0°04
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Before alloy add’n 47 016

‘Before tap .53 0°15

Melt down 6°3 0*08 .

I ‘After lime add’n 86 0+18

e Before alloy add’n| 27 0018

: Before tap 50 | O 18

Chemiical composmons of slags are approxi-
mately as follows.
CaO 1°4-11°0, MnO 9° *1-12+7, (FeO)t 13*6-30" 3,
MgOOél 1, Crqe03 0°1-0°2, A12030821
Si0; 55°2-62°9 mol%
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" Deoxidation ‘and, Inclusions in Semi-Killed Steel Ingots_.

(Studies on semi-killed steel ingots—III)

Takeshi KaTo, Junichi TMAT and Hiroyuki KAJIOKA

Synop31s

Numerous black spots are usually observed onh sulphur prints along the skin 1ayers of
semi-killed steel ingots, which probably may develop into surface defects under severe

processing of semi- killed steel products

Using 10 ton slab lngots, 1nvest1gat10ns were carried out into the effects of deox1d1zers on

. these black spots.
The main results obtained are as follows:

(1) The substances of these black spots consist of crowds of sulphides to be accompamed
with blow holes and of large silicates, the greater part of which contains some sulphides.

(2) These black spots can be reduced by using aluminium as the main deoxidizer instead -
of silicon, although this result may be also attained by the decrease of sulphur content of

molten steel.

/-

aam@uﬁz:%%ﬁx@m%i o RRGTHEET, TH M BRI




