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Abstract; A thermodynamic analysis on the reduction of fluorapatite in different systems was
conducted by using the FactSage 6.4 thermochemical software. The effects of some components
of high-phosphorus oolitic iron ore on the reduction of fluorapatite were studied. Results show that
under non-additive condition, the defluorination of fluorapatite can be initiated at 1 174 C to
produce Ca, (PO, ), and CaF,; fluorapatite can be reduced to CaF,, CaO and P, by carbon at
1439 C. CaO has no direct effect on the reduction of fluorapatite, while the minimum
thermodynamic reduction temperatures of fluorapatite can be decreased by SiO,, Al,O, and Fe
from 1439 C to 1204, 1247 and 1277 C respectively, which can facilitate the reduction process
of fluorapatite. The thermodynamic results obtained are in good agreement with the available
experimental results in the literatures, which indicates that thermodynamic analysis can be used to
study the reduction characteristics of phosphate ore.
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Fig. 1 XRD spectrum of the raw ore
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Table 1 Chemical composition of high phosphorus-
containing oolitic hematite ore ( mass
fraction) %

TFe SiO, Al O, CaO MgO
42.21 21. 80 5.47 4.33 0.59
FeO TiO, Mn P S
4.31 0. 19 0.20 1.31 0.13

FE40L % ] FactSage 6. 4 (%) Equilib A58 %
HBARZTE 1000 ~ 1600 C i Bl P A4 -7 AH 2H i itk
AT 3% FH O &CE 2 & FToxid A1 FactPS, X iE
T R F1°4 100 kPa; 2514 2 (10 RS e ik 2 3%
R 2.0 (IS ECRR AT EOR 1.0 48 U KA
HAYBEDT R F AR AL Bk rh 0 R B8 38 T
Jo, W SR Al — AL A ik B T T R ) 5w R
HiA Ca, (PO,)F, M iE K 63 g, KK R
Ca0,Al,0,, SiO, , Fe,0, Y #] & i A it & 35 K
Ca,,(PO,)F, B ) 20% . >k ] FactSage 6. 4
Y Reaction BN -4 2 1] 68 & A Ak 24 S0 1Y
AT A B AR S IR RO R TIHAL

2 R 51

2.1 BEx Ca,(PO,),F, -C kR FEEA
;A

B2 Won T Y HE Rk s A5 50Ch 2.0 B,
Ca,, (PO, ) F, - C £ 7E 1 000 ~ 1 600 C i
B PN ) P AR 2E 8. e T U Y T T v )
1175 LA, RS R E5 7 A= BUBE R 55 5 LAk
55 YR RE TR 2 1425 C 22 A7 I, SRR IR S A
Z2H AR B A R AR AR R PR Liu 251 il i
SR IR A A R 50 X R S = ) i T XRD 43



%6

FIKIE . BEER G R R AER A F oM

877

Mr& B, SR BE T 1 400 °C I, S0 K A7 Bl Bk ads
JrU A RS | SRS A BRI RS L
IS A Z5 AT &, B BE T DAHEWT iz AR R A
1000 ~1 600 CrJfig kA mfb N an T .
Ca,,(PO,) F, =3Ca, (PO, ), + CaF,, (1)
Ca,(PO,), +5C =3Ca0 +P, +5CO, (2)
Ca,,(PO,)F, +15C = CaF, +9Ca0 + 3P, +15CO.

(3)

70

60 -
50
20 40|
8 30 |
20 +

10

1000 1100 1200 1300 1400 1500 1600
t/C

B2 Ca,(PO,)sF, -CHREHAKSREXR
Fig. 2 Equilibrium composition of Ca,, (PO, )F,-C
as a function of temperature
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Fig. 4 Equilibrium composition of Ca,, (PO, )F,-Al,O,-C as a function of temperature
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Fig. 5 Equilibrium compositions of Ca,, (PO, )¢F,-SiO,-C as a function of temperature
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