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Activity of Silicon in Liquid Iron and the Effect of Carbon

on the Activity of Silicon

Shozo MURARAMI, Shire Ban-va,

Synopsis:

Ly AU R o yay
and T asuku Fowa

The thermodynamic properties of silicon in liquid iron and iron-carbon solution have been studied
by distribution experiment$ at 1 450° and 1 540°C. The data in iron-silicon system are in good agree-
ment with those of the previous studies above 0°2 atom fraction of silicon in liquid iron, while they

showed somewhat lower values under 0°2 atom fraction of silicon.

Data on heat of mixing by K6RBER

and OELSEN are applied to extend the present results to 1600°C. The interaction parameters difined
as d In 7gi/0Ns; were the values of 19°2 at 1450°C, 17°5 at 1540°C and 170 at 1600°C in the

concentration range from 0:2 to 0°35 atom fraction.

Liquid iron-silicon-carbon alloys are equilibrated with iron-silicon alloy through the liquid bridge of
silicon-silver alloy. The results obtained are consistent with the data by ScHrOEDER and CHIPMAN.
Interaction parameter ¢§; was 21'0 at 1 450°C when the value of ¢§!=19-2 was applied.

(Received Aug. 5, 1969)
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Fig. 1. Reaction tube.

Table 1. Rate of transfer of silicon from iron layer
to silver layer at 1450°C.

. Si wt9,
Heat No | [Ioi8

’ In iron In silver
Y-5 05 14-65 0-048
Y -4 10 14-73 0:043
Y -2 2:0 14-57 0-036
Y -1 3-0 14-59 0-032
Y -3 50 14-83 0-037
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Fig. 2. Distribution coefficient of silicon

between iron and silver.
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Table 2. Experimental results on the distribution of silicon between Fe-Si and Ag—Sl
alloys at 1450°C and 1 540°C.

Ngi _ NEE log 7 si
Heat No log — log 7si — Lsi(Kcal) (1 600°C)
F
In iron In silver Nst
For 1450°G
Y 0-255 0-00136 2-27 2:03 21-3 1-81
X-1 0-327 0-00825 1-59 1-35 17-4 117
X-2 0-186 0-00038 2:69 2:45 24-8 2-20
X-3 0-382 0-0220 1-24 100 14-4 0-85
X-4 0-147 0-00015 2:99 275 26-4 2°48
X-5 0°355 0:0138 141 117 15-9 1-01
X-6 0-294 0-00410 1-86 1'62 19-2 1:42
X-7 0-428 0-0549 0-89 065 11-9 0-53
X-9 0-507 0-133 0-58 034 79 0-26
X-10 0-560 0-192 0-47 023 58 0-17
X-11 0-602 0-217 0-44 020 4-4 0-16
X-13 0-454 0-0785 0-76 0-52 10-4 0-41
X-14 0-181 0-00024 2-88 2:'64 250 2-39
X-15 0-226 0-00038 2-78 2:54 22:9 2-31
For 1540°C
W-1 0-394 0-0337 1-07 0-84 13-9 079
W-2 0-329 0-00938 1-55 1-32 17-4 1-25
w-3 0-248 0-00146 2-23 2-00 21-9 1-92
W-4 0-436 0-0588 0-87 0-64 11-6 060
Ww-5 0-147 0-00032 2-66 2:43 26-4 2-33
W-6 0-220 0-00053 2-62 2'39 23-3 2-30
Ww-7 0-292 0-00482 1-78 155 19°2 148
W-8 - 0-357 0-0180 1-30 1:07 16-0 1-01
w-9 0-188 0-00053 2'55 2-32 250 2-22
W-10 0-383 0-0257 1°17 0-94 140 0-89
w-11 0-467 0-105 065 042 9-9 0-38
Ww-12 0-136 0-00023 2:77 2'54 267 2-44
W-13 0-183 0-00039 268 2-44 250 2-34
Ww-14 0-222 0-00060 257 2-34 23-3 225
W-15 0-254 0-00333 1-88 1:65 21-4 1-57
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) Owmip K °c
EMMEEERC Liud, TRREEOE . <) A
o
BERHL <D KB XCRBFERD | =7
ENGRE NP, NA® LU, Raoult 2 ol _1%4_2".5’::-——”’
HEDOEREIE 180, TU® LFh T arls| T
VERRHSEILT 5.
NcsFiax_ TtsFe) NrAg) T(SJ}&
DxfFez & VENT B E(1)R2E % 004 008 012 ol6 020
5. y B
log r §’=log r ¥+ log NA® /N Fe> Fig. 3. Activity coefficient of silicon in liquid silver.
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Fig. 4. Relation between as; and Ns;.
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Table 3. Mutual solubility of iron and§silver

at 1450°C .

Solubility of iron in Solubility of silver

silver in iron
Heat |Si wt9;, in|Fe wt %in| Heat Siowt) Ag wt%

No liron silver No | .1 n

iron iron
X-6 17-3 0-58 X-14| 100 0-37
X-9 34-1 34 X-13] 29°5 4-0
X-10| 39-0 4-3
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Table 4. Experimental results in Fe-Si-C system at 1450°C.

Hlsat Meltiﬁgf in Fe-Si in Fe-Si-C s, <aalc;\g,NSi>a d ;n]é\/si> (%)N
o itime(hr : c Si c /asi [¢! Si
( )_' - Nsi o Ne | Nsi Ne
A-1 5 0244 0:0020 0-196 0-0601 [0-246 —1-66 3-82 21-8
A2 10 | 0-246 0-0014 0-198 0:0589 [0-247 —1-63 3-75 215
A4 107 | 0-219 0-0035 0-188 0'0508 0222 —1-41 3-25 17-1
A-5| 15 ° 0-193 0-0049 0-131 0:0948 [0°197 —1-89 4-35 208
A-6 20 0-197 0-0026 0-113 0-119 [0-200 —2-09 4-81 23-2
A-7 20 0-216 0-0024 0-168 0:0728 (0-218 —1-57 3:62 18-8
A-8 20 0-221 0-0028 0-173 0:0673 [0-223 —1-64 3:78 19-9
A-9 9 0-268 0-0022 0-245 | 0-0300 (0-270 —1-44 3:32 20°5
A-10] 20 0-182 0°0029 0104 0-114 0-185 —2°19 5-04 22-9
A-11] 20 0157 0-0034 0-104 0-0818 1[0-160 —2-27 5-23 212
A-12] 20 0-268 0-0045 0-243 0-0335 (0-272 —1-46 3-36 209
A-131 20 0-194 0-0028 0-118.| 0-110 (©0-196 —2-02 4-65 22-2
A-14 20 0-169 0-9041 0-110 0-0846 [0-173 —2-34 5-39 233
“A-15 20 0-261 0-0031 0-250 0-0l164 0-263 —1-31 3:02 18'3
A-16 20 0-164 0-0069 0-114 0-0818 [0-169 —2-08 4-79 203
A-17 20 0-116 0-0048 0-053 0134 'IO'120 —2:63 606 200
Average 21-0
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Fig. 9. Isoactivity lines of silicon in Fe-Si and Fe-Si-C alloys at 1450°C.
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