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Fig.1 XRD pattern of the raw ore sample
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Table 1 Results of mineral partition and semimolecular weight test

TE La20;3 CeO, Pr601; Nd204 Sm203 Euw20;3 Gd203 Tb4O7
RaEE /% 9.12 1.56 3.19 14.51 6.69 0.2 8.31 1.24
45T B MW 162.91 172.12 170.24 168.24 174.36 175.96 181.25 186.93

E /R ¥ nj 0.05598  0.00906  0.01874  0.08625  0.03837 0.00114  0.04585 0.00663
f; 0.02904  0.00096  0.01486  0.06604  0.04132  0.00578 0.05811 0.01023
tE Dy203 Ho203 ErOs3 Tm203 Yb203 Lu203 Y203
RITEE /% 6.69 1.14 3.37 0.45 2.81 0.40 40.45
F 5 F B MWj 186.50 188.93 191.26 192.93 197.04 198.97 112.91
EE /R H 0.03587  0.00603 0.01762  0.00233  0.01426 0.0021 0.63074
15
Zl:n ; 0.698395
=
f; 0.06673 0.01077  0.03199  0.00428  0.02498  0.00373 0.63074

BHE1FMEY XRD &R, ZHL
W9 Y20s BE 4 0N 40.45%, TbaOr BL 53N 1.24%,
Dy:0: BL53 7 6.69%, BT AHEARNNERS
HEFRBLY, EV LS E REO N 0.0698%;
TERTHASBRE—, BRIV WAHARE R,
KA. AX. BIEA. RBEAFSTHOAE, 1
RTHEIBEFHEENTAM.

12 REAE

BEFHUBIT PRIV OAIHLINEERGE
Ty, REAERFEUBTFHREARM T LY
YWRE©, KA NHS IRREMPEE FBERE
BRASHELEFREZRRN, KRR
ATREKE.

A, RCRARBRERIEAR LB BF#T
BRAR, ARREXRAEAEEREABRE
B, REFBBREBEB AN, ARAKAE

koK, BRI R B9 300 g @i R LR,
EERUNKRESHE. RENBE. BHEH
BXKAE. ByaKkERVERESEEENET
EHmtr RESENEW, 2 FARERNER
WREMEEERER, SHRHIEPIRLIEE,

2 HRE5H

2.1 BRUEFRENBLIAEERRTENEW
BFERIT WFRELRRBEAEE TS
B EFHATRRR LR 7. I FRIEMERR
BV L ERFHAT, B—FREITS B RS &N
g, TREFAEREXE, 4B FRESR, KX
W[ RLRE SRR, U] IS o R ER R B R
ERLEREENERRETE B FKRRHRER
HAGBRE A ERN 180 mL. FEAN 2.0 mL/min.  TFizk
FE20mL. BY &/KE 5% §ERE 105 mm,
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Fig .2 Effect of leaching agent concentration on the leaching
rate and average concentration of rare earth
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FE 20 mL. FH &K% 5% ¥ E&E 105 mm,
EEGREAESH LU ERBRIRMAENE, &
WeE R 3.

100 4.0
%0} 13
£ o &
3 g0l "
gm; {25 B
A 2
oo e Lo 5
®

60r 15

50 1.0

100 140 180 220 260
BHFIAE /mL
3 RUFIRAENHLRZERRFIRE M
Fig .3 Effect of the amount of leaching agent on the leaching
rate and average concentration of rare earth

HE 3 A&, MMREHRENEN, HLE
HEZH i, MRHEPOHRLIEFREZRSD
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96.05%, RHBPH LB FHRE N 189 g/L; HfE
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Fig .4 Effect of the velocity of leaching agent on the leaching
rate and average concentration of rare earth

B 4050, FEER B ER I i AR,
LR M EARIER, LBREIAF 2.0 mL/min B 7
TRERE KR, ATk 97.45%, MbJEHE kL KR
HARE, MUFRLIRHERE TREaEs HEHER
R REEEF R, R EREEE 2.0 mL/min /7,
HEIT EN ERHEAAERENRENR, BH
ZITEBUKAE, Ak, EBUE HFREN 2.0 mL/min
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Fig .5 Effect of the amount of top pressure water on the
leaching rate and average concentration of rare earth
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mL/min, T/KHEN20mL, 4 HEEEF /K
BIE 0% 5% 10%- 15%- 20% B X % L4k 225
B, RRERLE 6.

£ % Z'OT:
fg 85l =
% i
E sk 1.5%
® st kTR G

70 10%

0.5

0 5 10 is n
[EHEKE /%
6 R BKBENHLRHBRFEIREHFN
Fig .6 Effect of raw ore moisture content on rare earth
leaching rate and average concentration
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M. YR EKEE % AR, LR HEER
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Fig .7  Effect of height of ore bed on leaching rate and
average concentration of rare earth
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HE 7, My ERERGN, LR
EMFIREHE ABEY, BATEaELX
B, BREFMERBEEFMEHNBRAHENEL,
MEKEEZEHE R, MoHEERTHRHNHE
TEFETERFREET R E TR, ERA
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3 3.
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Table 2 Orthogonal test factors and corresponding levels

. KFE ()
HE (i) | 5 3
A BHFKE % 2 3 4
B BUFHE /mL 140 160 180
CH E®E /mm 165 (200g) 211(300g) 265(400g)

R3 EXRESRBRERSH

Table 3 Orthogonal test scheme and result analysis table
5 ARWH BRUA CHFERE BLR
Fs WRE /% HAE/MmL  /mm HE %

1 68.61

90.62

93.84

92.48

93.59

76.84

90.90

71.42

95.26

—

O X 0 RN N R W N =
W W W NN e
N o= W = W N W N e
W N o= W= W N

2019 &
E, 255.87 226.27 256.61
Ey 26103 277.69 265.57 781.91
Ey 26501  277.95 259.73
E, 85.29 75.42 85.54
E, 87.01 92.56 88.52 86.88
Ey 88.34 92.65 86.58
R=E__-E_, 3.05 17.23 2.98
S 4200 177165 4137
BARAKE As B3 C2
BiEKFEHE A3B3C2

R3IPME. Epn EnRapn & FMEKF 1. 25
3B TG R A, E By Eydyst B E{BFI9ME.
RAXRFMRAME (Epw) MBME (Bra) 27
HITESERTRER KITESATH, AR HFIKE.
BREHFHE. CV ESE=HENMLIRHERN
MR/ A: A>B>Co BRI HitHEHFERRE
KN Ase Bss Co, BUEHEE AsB:C2, BIRH
FIREE N 4%, REFIHERN 180mL, FEEEN
205 mm (EFERN300g) , XEERBTRBHET
BE MEERB AN, RPZGAREEN
FREBEAMF S EXRBE R —N. AN, X
A EZSITESN ZHE =ZKFERRR LS R#T
THESH, U EXRBBRERA S
B RS EEMNBE WP EENSE, SR NE 4.

* 4 EXRBASESH

Table 4 Orthogonal test variance analysis table

FEFRE HE BHE By F BEH
ABHFWE 1714 2 857  3.08 AREF
BREHFHE 840.50 2 42025 8707 &BE

CTERE 3499 2 1750 7.02 ATEFH
RE 0.14 2 0.07
B 892.77 8

BFHHRE, B TFHEBHEN2E,
8T E B E N2, g5 E F0.05=19. L
FA<F0.05, FB>F0.05, FC<F0.05, R EER B %
YK =005, WNNABRBFIRENY EREE
FIBNRAREN, MREAMAENYHEDE
M. MR FELEAKE =ARENHELE
AR A/ NKRN: B>C>A. RFEFEH
WriEiPm ks, STEFEmEEREEN&KHE
UK, TR 3R i/ & i R B i akbr
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BRERELKF, BZERBELAESRH ABC,,
ENREFNRE R 4%, BEFHAEN 180mL, 72
EEA 21 mm (CEY EX300g) , HERBHH
TEREENI8T%, REBBRIHLEFREN
252¢gL. AMERSHMREESMTE—, XS
EXRR AR REMNRERERFZFRRLE RNOHER
. BUATR, BERAH LU EERIREPEY
HMEERNERYE, AREZRENEMRAE, KL
KREFENEEKE, TELRBEFRBELY LEE
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Research on Utilization of Tailings from Copper Slag through RHF Direct

Reduction -Grinding Separation Process
Ding Yingui®?, Xue Xun?, Ni Wen', Cao Zhicheng"?, Liu Zhanhua', Yan Aiyun’
(1. Shenwu Technology Group Corp Co., Ltd, Beijing, China; 2. School of Civil and Environmental
Engineering University of Science and Technology Beijing, Beijing, China)
Abstract: The copper slag direct reduction-grinding production line in Jinchuan Shenwu Technology Co.,
Ltd. is put into operation smoothly, for every ton of copper slag will produce about 0.5 t tailings, and it needs
to be comprehensive utilization. The physical and chemical properties of tailing were analyzed in this paper,
the crystalline phases in tailings were mainly by diopside and quartz, the rest is amorphous phase, and the
proportion of -0.074 mm was 91.70%.. The different utilization methods of tailings were analyzed, including
the production of cementitious materials, wall materials, ceramsite and agriculture field. The economic effect
is evaluated for the project of autoclaved aerated concrete block of annual output of 300, 000 m’. The total
investment is about 64, 454, 300 yuan. And the annual consumption of tailings will be 92, 400 tons. The
annual profit will be 21, 458, 500 yuan, the investment return rate is 41.04%, and the investment recovery
period is 3.07 years. The autoclaved aerated concrete block production project is feasible.
Keywords: Copper slag; Secondary tailings; Comprehensive utilization way; Economy evaluation
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Influencing Factors and Control of Chemical Leaching of Ion-type Rare

Earth Ore
Zhou Hepeng'?, Hu Jie', Zhang Yongbing', Luo Xianping
(1. Faculty of Resource and Environmental Engineering, Jiangxi University of Science and Technology,
Ganzhou, Jiangxi, China; 2.Jiangxi Key Laboratory of Mining Engineering, Ganzhou, Jiangxi, China)

Abstract: Because of the complex nature of ion-type rare earth ore, special existing state of rare earth
element, the unique properties of clay minerals are not conducive to the chemical leaching of rare earth.
It is difficult to recover comprehensively. In order to reveal the chemical leaching mechanism of ion-type
rare ore, explore the leaching process optimization measures. This paper takes Jiangxi Longnan ion-type
rare earth ore as the research object, using indoor leaching method to simulate the in-situ leaching process,
carrying out chemical leaching mechanism and influence factors of the system and its optimization. The
results show that the leaching agent concentration is higher, flow rate is faster, the rare earth leaching rate
is high. Water content is too large, seam height is too high will affect the ore leaching efficiency, reducing
rate of rare earth ions and leaching liquor concentration. Orthogonal test method was used to calculate
and analyze the influence of each factor, and the interaction between the factors could be obtained. When
the regulation of leaching agent concentration was 4%, leaching agent dosage is 180 mL, seams height is
211mm, and the leaching agent flow rate is 2 mL/min, top water dosage is 20 mL, the moisture content is
about 5%, higher leaching rate and average concentrations can be obtained(leaching rate is 97.87%, average
concentration of rare earth is 2.52 g/L.). By controlling the main factors of chemical leaching and optimizing
the conditions of the secondary factors in the leaching process, the extraction of the ion-type rare earth ores
can be realized efficiently and effectively.

Keywords: Ion-type rare earth ore; Chemical leaching; Orthogonal test; Optimal control



