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A Calorimetric Study of Heats of Mixing of Liquid Iron Alloys

Yasutaka IcucH1, Yasuyuki Tozaky, Mitsuo KAKIZAKI

Tasuku Fuwa, and Shiro BAN-va

Synopsis:

An 1soper1b01 calorimeter used at steelmaking temperatures has been developed to measure the heat
of mixing of liquid binary iron alloys (Fe-Co, Fe-Ni, Fe-Cu, Fe-Si and Fe-FeS). The experimental

errors were less than +159% for the values obtained.

Heats of mixing in Fe-Co, Fe-Ni and Fe-Si were exothermic and their maximum values were —610,
—1150 and —9000 cal/g-atom respectively. Mixing of Fe-Cu and Fe-FeS systems was an endothermic
reaction having the maximum heats of 2400 and 1200 cal/g-atom respectively.

The partial molar heats of mixing in these systems have been evaluated from the integral heats obtained

in the present work by the assumption of f (Xg)-functions.
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Table 1. Integral and partial molar heats of mixing Table 2. Integral and partial molar heats of mixing
for liquid iron-cobalt alloys (cal/g-atm). for liquid iron-nickel alloys (cal/g-atom).
Xco 4HM dHre 4Hco Xni 4HM 4Hre A Hni
0.0 0 0 — 1670 0.0 0 0 — 2450
0.1 —170 -5 — 1594 0.1 —230 —11 — 2201
0.2 —315 —-31 — 1450 0.2 —443 —-27 — 2108
0.3 —445 —-96 — 1256 0.3 —647 —47 — 2048
0.4 —544 —220 — 1031 0.4 —840 —110 — 1935
0.5 — 604 —418 —790 0.5 — 1004 —290 — 1720
0.6 —578 —936 —338 0.6 — 1115 —699 — 1391
0.7 —495 — 1227 —181 0.7 — 1128 — 1487 —974
0.8 —369 — 1540 —-76 0.8 —991 — 2840 —530
0.9 —203 — 1870 —19 0.9 —642 — 4981 —160
1.0 0 — 2210 0 1.0 0 — 8170 0
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Table 3. Integral and partial molar heats of mixing Table 4. Integral and partial molar heats of mixing
for liquid iron-copper alloys (cal/g-atm). for liquid iron-silicon alloys (cal/g-atm).
Xeu | 4HM AHre dHca X, dHM | AHre dHs;
0.0 | o 0 12 500 0.0 0 0 —32000
0.1 : 1020 [ 210 8 360 0.1 — 3000 —260 —27 200
0.2 | 1670 : 660 5710 0.2 — 5400 — 1100 —22500
0.3 2 060 | 1210 4 060 0.3 — 7200 — 2600 — 18000
0.4 I 2260 h 1750 3030 0.4 — 8400 — 4900 — 13800
0.5 i 2330 2330 2 330 0.5 — 9000 — 8000 { —10000
0.6 ) 2260 i 3030 1750 0.6 — 8800 —12 100 — 6600
0.7 i 2060 | 4060 1210 0.7 — 7900 —17 200 — 3900
0.8 | 1670 | 5710 | 660 0.8 — 5500 — 926 200 ~300
0.9 i 1020 ;8360 ! 210 0.9 — 2800 —27 800 —100
1.0 “ 0 | 12500 0 1.0 0 | —27700 0
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Fig. 11. Heat of mixing, f(Xs) function, and

partial molar heat of mixing of Fe(1)-
1/2 S,(g) system.

AH;= —29 970 (cal/mol) (1 809°~2 000°K) 21
IERFREBIEE COME (FR) OBYEVEFHLLT
— 9550043 800 cal/g-atom HBELNE. HELE STR
0 2 1 ES L DL R X HIFRIEIEE TS { Ot
FEC X DTTbh, FOHEINTVWEELHBIED
SESRLTWVWS. S Ban-va & J CHrpmMan®® (T X
STELILfHEIE —32280cal/g-atom TH 5. AR
$EE DIERE 35 T OB VW BR LR DAEREAT — 2 O
e, FEEolREZLI VEtE SN EOREZS
BniE, ThooERRE—HLTWS.

ATHFE CHEERIE S hc g-HibgkR O REFERK
=4 1000 cal/g-atom F&EE D F#kE/N X Is BEARE T
B, S-FLEFRSHE I BEE &Ry Btk
MORKEENZRTZE X0, S-H{beSko BIEET+
HEHTELEHZALNS.

4.2 FIERE

DB WT= v rvEd, 3700 FEEDIREH
B EORE T SV TBERZETHEZELLNDEE LD
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AR TR BECBRCERTIGET 5 CHicd, TE
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%R EE DR EL TN ERRCbhe) (2~3 h) 1600
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DI LOEENC X VAT BEREEAENI X /. EiLH
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% DTERMOLN, 1: 1 OFESHMKITES ol
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T AMEBOEER I W AS Ve, W viREEE
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