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Table 1 X-ray fluorescence multi-element analysis of

niobium concentrate %

Nb;Os Taz0s REO ZrOy HIO, Fe, O3

6.22 0. 30 3.75 5. 34 0.13 33.92
SiO; TiO, Na,O Al O3 CaO ZnO
23.04 16. 52 4.77 0. 54 0. 35 0. 67
MnO SnO; PbO K. 0O SO3 MgO
3.16 0. 26 0.28 0.05 0.03 0. 06
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Table 2 Chemical analysis of main components of

niobium concentrate %

Nb REO Fe Ti Zr Ta SiO»

3. 64 4.53 22.60 5.53 3.22 0.12 34.00
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Fig. 1 Analysis results of AMICS (a) and XRD (b) of niobium concentrate
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Table 3 Mineral composition of niobium concentrate

/B3 4 44 Bk /%
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Fig.2 AG-0 relationship diagram of decomposition

reaction of niobium concentrate

1.3 REHE
1.3.1 Rk

FRRFREL 200 g SRAGH & T HEp A — &
LR J5 Pk — 2 IR PR PERR IS 1R e R 2
Wi, ZE KR E T 59, 2L 15 °C/min
) R IR R T AR IR — S ] 5 SR o
B B PR R Aokl R H B =L 2 )5 HEREE
BB R R o i e aal g v = 2B Y e R 28 ek 1Tl
R ERAEE AR Tk 56 B A 77 B ok [l 3 25 %) 2
AT ISR Il
1.3.2 ZHikE

12 U0 7 7S R B 425 IR G ) T FE K B



. 218 Bh 4

2026 4 4 H

HEAT . TSR K T T AR R TR IR A
FEIR BB E T Ra bR v, 42 B — 2 W R AR R & L
TATK Bt I K e A 285 et 152 o P o R L BE
Mo B B E L S R R, BRI,
BT BERR K2 2 T A R <k 24T B 40 25
B 50 g/ L B R VA TR Uk U 1 AR RS 3 L
s DV 2 WL IET 100 CRIMER P T4 12 h,
PR 3 i I 4 A LAk 2 4 R T S T
SlERHRIFE AKX 13, H, Nb Al
REO & 4% MR E Y 22 Fh 4 )& o0 2 19l
HLRCHE & 5 B R R BTk k) (HT 781—

2016) BEAT I A2 . 2 M W0 Bk K 23 o) Wi 4 B A
HT a2t 5t
o= (1220 ) 100% (13)
0 BO

gy T B R R A, V605 me— K R IR T
WA T . g5 wou— W B I AT AT A0 2
B Vs — R A B U, 5wy — IR
Hh G R, U

2 RBEER5ITR

2.1 REBERBASEXNEMNTREHENZME

I A 1 A% 1« R B B 280 °C K 58 I ]
4 h, KR 25 °C, KR AR FUBT & Le4d « 1,
AKELIFTE] 4 o FE W PR BE I . B IR 8 CRE X B
ARERD R TRD XA 0 R IR R G R
R 3 PR,

100
% '!/'\.——0\.
S
g0+
=l
m
70 —=a— Nb
—e— REO
60 1 L 1 J
100 120 140 160 180

TR E/%

3 BMBAEXMENMTERHENEN
Fig.3 Effect of H,SO, amount on

leaching rates of valuable elements
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Fig. 4 Effect of calcination temperature on leaching

rates of valuable elements
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Fig.5 Effect of calcination time on leaching rates

of valuable elements
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Fig. 6 Effect of water leaching liquid volume to solid

mass ratio on leaching rates of valuable elements
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Fig. 7 Effect of water leaching time on leaching rates

of valuable elements
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Roasting— Water Leaching of Complex Niobium-Rare Earth Polymetallic Ore

WANG Guishuo'*?*,LIU Huiwu"*?,LIU Zhongchen'**,LIU Kang'*?*,LIANG Gengyu'**,
CHENG Hao'**,LIANG Tongyan'?,GENG Xilin'*
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Abstract: The extraction of niobium and rare earths from niobium concentrate by concentrated sulfuric
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acid low-temperature roasting — water leaching process was studied. The effects of sulfuric acid
dosage, calcination temperature, calcination time, liquid volume to solid mass ratio of water leaching,
water leaching time and water leaching temperature on the leaching rates of niobium and rare earths
were investigated. The results show that under the optimized conditions of 120% sulfuric acid dosage,
calcination temperature of 180 °C, calcination time of 4 h,liquid volume to solid mass ratio of water
leaching of 4 : 1, water leaching time of 4 h and water leaching temperature of 25 °C, the niobium
leaching rate is 91. 4% and the rare earth leaching rate is 93. 9%. The process can achieve efficient
extraction of niobium and rare earths from niobium concentrate.

Key words: niobium;rare earth;polymetallic ore;roasting;leaching
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