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Table 1 Multi-elemental analysis results of ore
TR TFe REO  NhOs  SiO: Ti0: 7r02 Al203 MnO Ca0
T w/ 31.90 3.16 2.91 32.96 8 .67 2.96 2.81 0.34
®2 HHWHEST
Table 2 Chemical phases and distribution of iron
WRAPRAS  BRRESRERD™  BRERD SRR B Wk ek Hew B
TFe i /4 17 .87 3.59 1.03 0.18 9.23 31.90
LR 56.03 11.25 3.24 0.57 28.91 100
*3 HmIWWEIH
Table 3 Chemical phases and distribution of rare-earth

AR M RN A e A Hew 55y
REO f# v /2% 2.78 0.15 0.10 0.09 0.04 3.16

Hi A % /% 88 .14 4.49 3.20 2.85 1.32 100
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Table 4 Chemical phases and distribution of niobium

TRAFIR S Ry EWaer  ksa Rkeas SWa Hew b
Nb: Os f4f7 26 2.08 0.20 0.04 0.02 0.02 0.55 2.91
SR 71.33 6.98 1.43 0.73 0.56 18.97 100
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Fig.1 The experimental flowsheet

3 MEEHRNEITE

TERRAT Wik I A v el 4 Jas AN im0 A o2k
SR R HE R g I 1] 25 368 i R Be S8R
R G S W REE R AR TR W LA T AR RS
3.1 AT KRR

BB 4 8 AN R S N A B R AN | IR A R
SN AR X 6 1 17 B IR 94 R Bl TR M 1 S 511
FelE 1 TR RS b — Rk T A0 RE eI Rk
Pl B 1100 °C L k% BEmf[a] 120 min, BE B 40
—0.074 mm85 .4 % BEEFEEE 80 mT MIZMTF,
HEATE IR S5 R T £ 5 .

HI 2 5 A1 K h H AR RS O B T8 i
Rrbs AR EEk T 54 .45 4B EOR  B A2k 5
+ RIS B SOR R E B L R E £ REO
[FISRA N 44 .28% ,Nbe Os [ E Ry 62 .65%6 ;4%
I LS 10060 WBRTRENIS 4 B A Bk T i A
P BB S A PRI o B BCRATI AN S TS 0 B
YR 1500 BRIREN IS o BSUR B 3  & R Ak
BRahfifEmE] 91.82% e e E £ WP REO [l
WORER B 3] 95.74% , Nbe Os [8] i 2 42 55 3] 96 .
9500 IXJe HH Tl SRk e ad B h R R 4 5 kA i )
W R R AR N IR T W A L IR A B T
B S B AE R RIE BORAR R B 4
PRAE T IE A R T4k SR A KT
JHE A3 1526 B R AN A0 L L L N n 5 i AR
5Y6 T R By L A A R R Ak ISR B 4R L3k E
91 .A7% JMHE AR K X TG PR R R
AIASAN A T BRI N R A AL W 38 i, AT A
FITRRAG M . 225675 18 R FHBR R SN AE Ry dh 6
WINFA) ST5 P o A Sy il B o) G o ot
Bk 5% .

R 5 BMFIFNEISEBET RS H L AES FHRM
Table 5 Effects of various additives on metal iron powder and RE-Nb enrichment products quality

IR R H R v/ IR i+ e = W A Y KAL) it R EEY IR Y%

RN BREREN  IEHERAY  TFe S % REO Nb: s ARl E A REO Nb: 05
0 0 0 54 .45 5.68 7 .40 92.75 44 .28 62 .65

10 0 0 63 .34 6 .05 5.43 99 .61 61 .58 60 .00

10 0 5 75 .54 5.87 4.73 95 .41 83 .85 73 .34

0 5 76 .89 6 .30 3.64 90 .42 93.21 58 .49

15 0 91 .82 4.51 4 .20 81.73 95.74 96 .95

0 15 5 89 .32 5.36 4.62 91 .47 96 .09 95 .83
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Fig.2 Effect of sodium sulfate dosage on the iron grade and

recovery of metal iron powder
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Fig.3 Effect of sodium sulfate dosage on the REO and
Nbz Os indexes of RE-Nb enrichment
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Fig.4

Effect of roasting temperature on the iron grade and

recovery of metal iron powder
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Effect of roasting temperature on the REO and
NbzOs indexes of RE-Nb enrichment
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Fig.6 Effect of roasting time on the iron grade and recover -

y of metal iron powder
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Fig.7 Effect of roasting time on the REO and Nb:Os inde-
xes of RE-Nb enrichment
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Table 6 Main chemical component of products obtained in

the Fe,RE.Nb separation process

iy sz 2% [BICR 2%
TFe REO Nb:0s TFe REO NhO:s
SBEK  89.32 051 0.50 91.47 3.91 4.17
it Aesdd 480 5.36 4.62 8.53 96.09 95.83
ﬁ%ﬁﬁfﬁﬁr 31.90 3.16 2.91 100.00100.00 100 .00
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A new method about the separation and recovery of iron and rare metals
from RE-Nb-Fe rough concentrate with low grade

LI Xiang'” ,LIU Yong' ,LI Guanghui’ ,LIU Mudan' ,LIU Zhenzhen'
1. Guangzhou General Research Institute for Industrial Technology (Research Institute of Nonferrous Metals) ,Guangzhou

510651 ,China; 2 .School of Mineral Processing & Bioengineering Central South University ,Changsha 410083 ,China

Abstract: Fe, RE, Nb separation and recovery from RE-Nb-Fe rough concentrate with total iron grade of
31.9% , REO grade of 3.16% and NbzOs grade of 2.91% was studied by reduction roasting-magnetic sepa-
ration . It was found that metallic iron powder with total iron grade of 89.32% and the iron recovery of
91.47% were obtained when RE-NB-Fe enrichment rough concentrate was reduction roasted first at
1100°C for 120 min using sodium sulfate dosage about 15% , then magnetic separated using the grinding
fineness of ores less than 0.074 mm 85.4% and the magnetic field intensity about 800 mT . REO grade is
5.36% and Nb20s grade is 4 .62 in rare earth , niobium concentrate with the REO recovery of 96.09%%
and the Nbz0s recovery of 95.83% . The effective separation and recovery of iron , rare-earth and niobium
from RE-Nb-Fe associated rough concentrate was carried out .

Key words : RE-Nb-Fe rough concentrate ; reduction roasting ; addictive ; magnetic separation



