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Table 1 Main chemical composition of the slurry/ %

Elements REO BaSO, TFe Nb, Oy Mn
Contents 7.23 14.23 38.16 0.21 2.36
Elements Sio, Al, 0,4 Ca0O MgO P,04
Contents 3.52 4.31 0.15 0.12 0. 62
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Table 2 Mineral composition of the ore slurry/ %

Earthy limonite

Minerals Bastnaesite Barite Clay and Hematite Limonite Rest

crandallite

Contents 2.86 13.32 71.26 5.63 3.27 3.66
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Table 3 The size distribution of the slurry/ %

Particle size/mm Yield REO grade  REO recoverry
-0.02+0. 01 6.29 7.31 6.35
-0. 01+0. 005 8.63 6.22 7.41
-0.005 85.08 7.34 86.24
Slimes 100. 00 7.24 100. 00
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Fig. 1 Effect of the centrifuge speed on grade and

recovery of concentrate
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Table 4 Test results of hanging vibrating cone

(HVC) concentrator/ %

Products Yield REO grade Recovery
Concentrate 14. 62 6.73 13. 63
Middlings 17. 54 6.98 16. 97
Tailings 67.85 7.38 69. 40
Feed 100. 00 7.21 100. 00
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Fig. 2 Flowsheet of floc flotation test
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Fig. 3 Effect of the flocculants dosage on

grade and recovery of concentrate
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Table 5 Magnetic separation test results/ %

Matrix Products Yield REO grade Recovery
Magnetics 44.76 7.03 43. 80
Normal
Non-magnetics 55.24 7.31 56. 20
(2 mm)
Feed 100. 00 7.18 100. 00
Magnetics 51.97 7.23 52.04
Fine
Non-magnetics 48. 03 7.21 47.96
(1 mm)
Feed 100. 00 7.22 100. 00
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Table 6 Acid leaching test results/ %

Number Product Yield REO Grade Leaching rate
Residues 48.20 2.16 85. 60
: Feed 100. 00 7.23 100. 00
Residues 46. 40 2.13 86.33
? Feed 100. 00 7.23 100. 00
Residues 48.42 2.04 86.34
’ Feed 100. 00 7.23 100. 00
Residues 46. 80 2.30 85.11
! Feed 100. 00 7.23 100. 00
Residues 47. 46 2.15 85.85
Average
Feed 100. 00 7.23 100. 00
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Table 7 Effect of roast temperature on leaching

rate of RED/ %

T/°C Product Yield’%  REO grade/%  Leaching rate/%
Residues 41.80 2.85 83.52
300
Feed 100. 00 7.23 100. 00
Residues 41. 40 1.83 89.52
400
Feed 100. 00 7.23 100. 00
Residues 41. 80 1. 66 90. 40
500
Feed 100. 00 7.23 100. 00
Residues 40. 80 2.10 88. 15
600
Feed 100. 00 7.23 100. 00
3 &

1L A B P05 R e 2

FEEL LR, £5 G RDOHEBE R

2. Yoy S h M BB G TR

SEPRRPEOT TSR T0 A S WO 8

3 A S T SR AR H INARIR 1 J5 1%

TEBRIR M BE 5 mol/L, i FH I [H] 40 min, ¥ H} i &
90 °C, 0 HWIE 20% , iP5 430 rpm HIZRMET,
I DU AT L5, AT LUAR AR % 85, 85% 5K
UoEseE S Sy ey S R (Rt & L E

SE 3k

(1]

(2]

(3]

W, ZRF, BEHE, 5. ROk BRAG LTS R AT
[J]. A E#A ., 2014,23(10) .5-8.

Xie F B, Li Y, Lu T. Analysis of future global rare earth
supply and demand pattern [ J]. China Mining Magazine,,
2014,23(10) ;5-8.

EMI AL, A, RN FRER L TR R R
EME [ T]. JFAEMFFT, 2011,36(2) ;43-46.

Yan B C, An Z M, H W. Strategic thinking on sustain-
able development of rare earth industry in China [J].
Research on Development, 2011,36(2) ;43-46.

Bl IR IRERG L7 N E PR R R Z B[ T]. 7 1
5., 2008,24(8) :26-28.

Xue F. Rare earth industry of China should take the road

[5]

[10]

[11]

of sustainable development [ J]. Rare Earth Information,
2008,24(8) :26-28.
Gromet L. P, Silver L. T. Rare earth element distributions
among minerals in a granodiorite and their petrogenetici-
mplications [ J ]. Geochimica FEt Cosmochimica Acta,
1983, 47(5) :925-939.
U. Kobler, Ch. Sauer. Properties of compounds with tri-
valent rare earth elements[ M ].Part C: Hexagonal Fer-
rites. Special Lanthanide and Actinide Compounds[ C].
Springer Berlin Heidelberg, 1982.175-183.
ZET S L b AR R A R A Y 2 DS A
WFE AL D] BB BRI T K% 2014, 2-18.
Li P L. Study on the comprehensive recovery of fluorite
and barite in the rare earth ore and theory researching
[ D]. Kunming: Kunming University of Science and Tech-
nology,2014. 2-18.
T RAT A A IR R e 5 N TSR D .
W] R W TR ,2013.5-9
Wang C H. Study on flotation theory and application of
alkaline rock type rare earth ore [ D]. Kunming; Kunming
University of Science and Technology ,2013. 5-9.
TREL VI A R e & LA [ ]8R
Mk, 2016,32(2) :63-65,70.
Zhang W. Beneficiation preenrichment process experiment
on a rare earth tailing in southwest China [ J]. Modern
Mining,2016,32(2) :63-65,70.
XA, 2t M W, 55 LS IR A LR 25 i Y
WFFE[I]. R 12240, 2012,30(6) :673-679.
Liu J,Li M,Liu S G,et al. Coordination leaching of Bao-
tou mixed rare earth concentrate [ J]. Journal of the Chi-
nese Society of Rare Earths,2012,30(6) :673-679.
TR, T JE Al M BRI O B SR WS
[J]. % 4L T ,2015,44(2) :336-339,354.
Wang Q, Wang S, Zhou C J. Research progress on
extraction and separation of rare earth [ J]. Applied
Chemical Industry,2015,44(2) :336-339,354.
/N, M = 1 BT L R IR R AT ALY S A R )
A A RIS S RS ] . 87 LLBLBK, 2016, 44
(3) :4-8.
Li X N, Yang Y P,Zhang Y T. Research and application



120 Ik + o540 %

practice on micro-fine mineral separationtechnology by ZW5E[ 1] .81 ,2015,36(4) :148-151.

suspended vibration separator [ J]. Mining & Processing Hong Q Y, Li B, Liang D Y. Process mineralogy of a

Equipment,2016,44(3) :4-8. rare earth ore dominated by bastnaesite [ J ]. Chinese
[12]  UERKBH, 220, A = Fliv B L0 6 L2009 Rare Earths,2015,36(4) ;148-151.

Study on the Mineral Processing Technology for Rare Earth Ore Slurry
LI Pei-lun'*?, QIU Xian-yang" >, HU Zhen'*"
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Abstract: Content of REO in rare earth ore slurry is up to 7.23%, and 80% of it exists in particle size smaller than
0. 005 mm. Rare earth in the slurry exists as bastnaesite. Physical beneficiation and chemical processing test on the slurry were
conducted. The results showed that by heating in water bath, under conditions of acid dosage 5 mol/L, leaching time 40 min,
temperature 90 °C, pulp density 20% and rotation speed 430 rpm, REO grade of residue was 2. 15%, and leaching rete of
REO reached 85. 85%.

Key words :rare earth ore; slurry; acid leaching





