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Abstract: In order to fill the gap in thermodynamic research and thermodynamic data of
metallurgical slag system of rare earth steel, the phase equilibrium relationships and liquid phase
distribution of CaO-Al,0,—Ce,0;-CaF, slag system at 1 400 °C in argon were determined by the
high-temperature thermodynamic equilibrium experiment and scanning electron microscope—
energy dispersive spectrometer (SEM-EDS) , and the isothermal phase diagram was plotted.
Eight equilibrium coexistence regions in the CaO-AlLO,-Ce,0;-CaF, slag system were
determined at 1 400 °C in argon, including a single liquid phase region, four two-phase
equilibrium regions (L+C,AF, L+C,A;Ce, L+C,ACe, and L+CA,) , and three three-phase
equilibrium regions (L+C+C,ACe, L+C,ACe+C,A;F, L+CA,+C,A;Ce). The liquid phase
region of the CaO-Al,0;-Ce,0;,—CaF, slag system at 1 400 °C in argon was determined by the
liquid phase boundary in the two-phase equilibrium regions.

Key words: CaO-Al,0;-Ce,0,—CaF, slag system; phase equilibrium relationship; liquid phase
region; thermodynamic equilibrium; isothermal phase diagram
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Fig.1 SEM photo of pre-melted slag samples
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Table 1 Actual initial compositions of experimental
slags (mass fraction) %
w(CaO)/

di5  CaO  ALO, CeO, CaF, (ALO))
w(AlLU;

1 34.39 35.42 15.03 15.16 0.97
2 35.18 37.78 12.17 14.88 0.93
3 37.09  37.78  9.68 15.45 0.98
4 31.62  44.13  8.65 15. 60 0.72
5 29.24 41.52 13.96 15.27 0.70
6 19.05 60.68 4.32 15.96 0.31
7 14.40 58.40 12.18 15.02 0.25
8 39.32 49.83  2.13 8.72 0.79
9 33.91 45.90 13.00 7.19 0.74
10 24.53 53.01 8.86 13.60 0.46
11 28.33  56.15 4.46 11. 05 0.50
12 20.11 61.07 11.44  7.38 0.33
13 32.87 59.19  2.59 5.35 0.56

14 50.28 44.83  2.32 2.57 1.12

1.2 HEFEHIE

WA 1.5 g TG 10 A0 B M o B HE TRk
P R IR X R AT A S 3 R v % L
i 2k an 1 2 Fir %, 7E 1 400 °C Y P-4 5 BE T AR5
24 h I PR IE AR IR B AT 27 P4 AR Ce BB
b2 22 1 %) il A Ak P A DX 8 ] 1 3
7N, HPRIE Ce U+3 M I IE S R A7 7R, TE 35K
Bt AR b 8 A A AR RO ) N A R AR
49, I B0 TR AE 1.6%1072~1.3%107 Pa. 1A%
I 24 A I, A DR UE T A 1) v R A R 4
e T U B FEAE VOK TR G R 3 S 2
Joi KB FESEATHET HEARE FT B A b B
FELE LR BE T (47 A0 4 BRI B 43 FE SEM-EDS
Kl



%1048 T A% 1400 CRAAALM T CaO—ALO,—Ce,0,—CaF,i& % 69 48-F #7 % & 91
R — 211 A »
e SN T 2 HER L
g 1000 | Mﬁ%}ﬁﬁ% H 2.1 1400 CT CaO-AI,0,~Ce,0,—CaF,i& &
= HIHE T R
500 KT EIE, F3CH Ca0, AlO,, Ce,0,, CaF,
ﬁ%UFﬁC,A,Ce,F%ﬂ—'\‘ .
0 10 20 30 20 TEARSZEG 5T, 45 P i L5 SEM [F]

i [A)/h
B2 sIdEPRRE ML
Fig.2 Temperature curve during experimental process

Ce,O,

1g(po,/P°)

Ce

—45 1 1 1 1 I 1 1
900 1000 1100 1200 1300 1400 1500 1600 1700

t/C
E3 sEtmHNRIBEXRIEE

Fig. 3 Advantage zone diagram of Ce oxide
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Fig. 5 XRD results of typical critical phase regions
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