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Reduction roasting and magnetic separation of chromite ore

QI Jie , LIU Chengjun , ZHANG Bo , JIANG Maofa
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Northeastern University, Shenyang, LLiaoning 110819, P.R.China)

Abstract: Reduction roasting and magnetic separation of chromite ore is investigated, using South African
chromite ore as raw materials and Lu”an pulverized coal as reductant. The phase changes in the reduction
and magnetic separation process is analyzed systematically by means of SEM-EDS and X ray diffraction. The
results show that only iron oxides in the chromite ore are reduced when the temperature is below 1 200 C,
and chromium oxides are reduced into chromium carbide when the temperature exceeds 1 300 ‘C.The spinel
structure is transformed and destroyed gradually with the proceeding of reduction reaction. Under the
considering experimental conditions,the appropriate temperature for pretreatment is 1 200 C,with an iron
removal rate of 46% ,a chromium yield rate of 80% ,and a higher w (Cr, ;) /w (2 FeO) value of 3.75,the
magnetic separation product is mainly iron.This work has great theoretical significance for the development

of chromite ore pretreatment process and the comprehensive utilization of low-grade chromite ore.

Wi B8 :2014-11-04

E&TH:EXH 5%ﬁﬂiﬁﬁ%7ﬁ%ﬁﬁﬂlﬁ H (2012CB626812) ; & #o# 40 A A 3413 B (NCET-11-0077) ;3L T4 H X
Bl2E 3401 H (201102062) 510 T4 BHL I H (2012221013)
Supported by National Key Basic Research Project of China (2012CB626812), Program for New Century Excellent
Talents in University of Ministry of Education of China (NCET-11-0077), Natural Science Foundation of Liaoning
Province of China (201102062), and Key Science and Technology Program of Liaoning Province of China
(2012221013).

EB RN T HE1987) , 5 RAL RS WL g A, B N SR (1R & W0 U v A & R 5
XA RN B RACR A /A A 500, (E-maiD liucj @ smm.neu.edu.cn,



http://gks.cqu.edu.cn

26 TRRKFFR % 38 %

Key words: chromite ore;roasting;spinel structure;magnetic separation;w (Cr, O;) /w0 (2 FeO)

BT T A B B B M R Y 3 UL A RRUE I ST AR A 2 A AL A s 2R R o A A
R 4545 B AR TS R RS o AR AL 5 AR B L (o (Cr O3) /o (ZFeON) 10 A7
AUASBEN AL K 0 MR Bk G 4 AN B A A B 23 0K T L 7 6 2 7 e e v R A 25 IR S BOR
5 5 B TV SN T Y BR TRV T L LN T AR B R A B MEBE S A B TR

SRARAG B AR BB R B AR I 1 B M AT R TN T B AT i Y R H T L AR TR R
Py B B B B LG TR0 AL T R 4% Bk BEORBR BR LL R T 2.0~2.57% 0 SR Bl A 4% k0 B R AR
WT TR 5 98 6 » i it (L B B R B R 0l AR AL AR <o (Cr, O3) /o (2D FeO) B BT B 8 /1Y i 40F R
A B LR X

T 4 Tl H A2 8 0 o B R A 7 ol R A O SR P o gk PR TR R OR AR A A R L R R R AR K
A+ BRI [ S T S A B TS B AR R B L S LR 7 A G TR A R A D e DA T
— D SR VB P PR AR R B AT A TR e AL B 45 S EE T S LB R i R
J 5 R IT R WLARE . A T PAGE U B L 3R SR A R R A SRR R AL B L R AT R LB
AL T PR A I IR AR ot A1 A o TR 38 5 0k T O A 5 s AT A AR R B R R L
SR it LB w0 (Cr, Oy) /w0 (ZFeO) BB BRI L5 I . 72Ty 27 70 iy S 6l DL 22 5508 Rl r
AR R A A g sk BEAT 1A ] S 56 A% AF T A B BT SRS o T Ak PR S B E S L WS AR T kAT AL B
T AW B I A SR LB 1 10 25 A TR AT BE 48 =

1 BAFHH

A ) SCHRC14-15 VR 22 T 017 1 S ok 8 A1k 400 A 3k 8 1k A SN T A TR SR T 2R T
3Fe, O, + C =2Fe, O, + CO. 1 o0
AG? =137 740 — 224.15T (J/mol) ., |
Fe, 0, +C=3FeO + CO. 1
AG." =200 560 — 212.63T (J/mol). |
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AG! =—153 600 — 37.2T(J/moD), |
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Table 1 Chemical composition of South African chromite Table 2 Chemical composition of Luan pulverized coal
(mass fraction/ % ) (mass fraction/ %)

Fe,0, FeO Cr,0, SiO, ALO, MgO CaO BEB ARG KA A4y TiO, SiO, ALO, CaO MgO S

5.22 18.87 45.18 6.79 13.25 8.87 1.82 71.06 11.17 10.17 7.60 0.17 4.54 3.60 0.48 0.11 0.34
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Fig.2 SEM-EDS of the South African chromite ore
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Fig.3 SEM-EDS of the reduction product at 1 100 C
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Fig.4 SEM-EDS of the reduction product at 1 200 C

B 7 30 5 1) T R TR E 1 400 C 22 » BB 2 T A B TR IR £ 2 i ELAN G5 4 L OH R TE R 2%
AN S s . BERE /T AT A AE A TR G R WIAH B B OCR AN S BRI R . [ B s s B

R B LR BRI LA S BOCR B A DR OCR VB BT R IR R T
400 | 400
300 | 300}
80
Rl = 200 | o < 200[
S ~ < il
100 ‘ 1001| |
—" L ¢
0 A A . . 0 N R ) " .
‘ 2 4 6 8 10 12 14 2 4 6 8 10 12 14
20 AR ) A E/KeV ElKeV
(a) (b) (c)

B5 1400 CERER=¥AKBREGRSEEEDN
Fig.5 SEM-EDS of the reduction product at 1 400 C
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Fig.6 SEM-EDS of the reduction product at 1 500 C
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2 h at different temperatures
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