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Composition Analysis of Calcium Ferrite in Iron Ore Sinters by
EPMA Scanning Method

Zhi Quan WANG, Yasushi SASAKI, Yoshiaki KASHIWAYA and Kuniyoshi ISHII

Synopsis : To investigate the association of calcium ferrites in iron ore sinters with aenigmatites, composition analysis of sinters is carried out by apply-
ing EPMA scanning method. Most of the calcium ferrite in sinters has been classified to aenigmatites. The stability domain of SFCA is
bound by the three lines of 4CaO-3Si0,~CaO-3(AlFe),0;, CaO-Si0,~CaO-6(ALFe),0, and SiO,~CaO-3(ALFe),0, in the pseudo

(Ca0+Mg0)-SiO,—~(Fe,0,+AlL0,) system.
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Table 1. Chemical compositions of sinter ores with high
and low alumina contents (mass%).

Sinter T.Fe FeO Ca0 SiO0, ALO, MgO cs
Low ALO, | 56.7 7.18 10.5 5.62 151 1.25 187
High ALO, | 56.1 7.04 104 543 2.89 1.05 - 191

Table 2. Chemical compositions of sinter ores analyzed by
chemical analysis and EPMA method (mass%).

ALO, | CaO | SiO, | MgO | FeO | TFe

LowALO,|  Chemical| 151 | 105 | 562 | 125 | 718 | 567
Sinter EPMA| 149 | 108 | 615 | 109 553
HighALO, | Chemical| 289 | 104 | 543 | 105 | 7.04 | 561
Sinter EPMA | 3.0 | 104 | 594 | 038 56.4
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SiO,
@ High ALOs Sinter

(Ca0+MgO)  G(A,F)3(Fe,04+Al,0,)

(CaO+Mg0)  C(A,F)s(Fe,05+A1,0,)
(mol%)

Fig. 1. Chemical composition domain of sinter ores with
high and low alumina contents in phase diagram of
(Ca0+Mg0)-Si0,—~(Fe,0,+AL0;).
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Fig. 2. Chemical composition domain of calcium ferrite.

Table 3. The range of component of calcium ferrite in sin-

ter ores.
ALO, [CaO | SiO, | MgO | Fe0, | FeO
LowALO,| Minimum| 02 | 21.8 | 44 | 01 | 329 | 10
Sinter| Maximum | 5.2 | 352 | 227 | 3.3 | 595 | 12.0
HighALO,| Minimum| 0.1 | 212 | 54 | 00 | 307 | 0.1
Sinter | Maximum | 8.7 | 875 | 252 | 3.0 | 615 | 18.1
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Table 4. Cation partition of SFCA, obeying formula of
aenigmatite. (X,Y¢Z40,)-

Fe Ca Si Mg Al O | X;,|Y, Z

(at%) Ca|Ca Mg Al Fe* Fe*[Fe* Al Si
270 70 31 03 15 61.0/20}05 0.1 00 05 49|43 06 11
265 68 30 03 1.8 616/20{05 01 00 05 4943 06 1.1
323 78 22 09 20 547(20/04 03 00 00 53}47 06 07
289 63 25 06 1.0 60.8{20|02 02 00 04 5148 03 09
327 70 22 13 18 550{20|02 04 00 01 53|48 06 0.7
360 66 12 02 18 542(20(00 01 00 03 56}!51 05 04
244 65 24 18 22 627/20[05 07 00 02 51}43 08 09
265 71 25 21 23 595{20(04 07 00 03 51(43 08 09
226 56 22 1.8 17 662/20{03 07 00 -01 51{44 07 09
324 70 1.7 16 15 558/20(02 05 00 -02 55{50 05 05
552/20(01 06 00 -0.1 54[49 05 06
55.0/20(-01 06 00 -02 57|52 05 03
5421201-02 07 00 -0.1 57{52 0.6 0.3

328 67 18 18 17
343 62 09 18 17
352 57 09 21 18
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Fig. 3. Chemical composition domain of calcium ferrite
that satisfied X,Y ¢Z40,,.
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Fig. 4. Chemical composition domain of sinter ores that
satisfied X,Y¢ZO,q.
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(CaO+MgO)

C(A,F); (Fe,0,+AL,05)
Cap(MgFe,)(AlSin) Oz' Cay gMgy Al 5Siy Feg 305"

Fig. 5. Chemical compositions of reported SFCA single
crystals.
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