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Chemical analysis of multi-elements

Table 1
TREO® Y* Ce” La* Nb* Ga* Cu’ Zn
553 36.8 198 86 118 43.3 172 31
A0, Fe S S0, TiO, Ca0 MgO
25.75 10.72 12.68 31.74 3.60 0.32 0.21

* BH7h g/t
1.2 EARKigHE

R P BN N MR e . A b HRRER
R IRk, YRR, FERER:
HO1-3 fHIR B S 2% KBl 2XZ4X g R E
ZZ %% \CS101-3EB B IS X T4
1.3 REHZE

ZWR, TP EFRAEF LS OH LR
FH 41.69% , HAKNH - UBRES (RRFER)
SHETFEMT Y., THEEEREIEFEREN
TR

B, : nRE* +3nA*—B_ - 3nA*+nRE* ,® # B
FRE LT,

1.3.1 BHEH
BHBHRRARKTIHET. BREERH,

1EEBr .28 (1989-) , 5, Wit , BB TRF, FEMFA AR SR T,
WIREE XRTF(1961-) , 5B, B 5, EENFEA QIR SR T
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1.3.2 #®E8

' HWEREH —EBNT MIMARE R FNE
w HE— N, RS S, KB EEENERE
FI R, B S BURE S AR
1.3.3 BIEEH

BEERERARRANERINIKEL, BN
d200 mm .d300 mm; ¥ §" & ARk 2000 g.6000 g,
HESEMEMN 4.2 cm 6.7 cm, T HREFE RH-180
um 47. 1% , KR 15 ~25 ¢/L #(NH, ), SO, %
WAEAR MR, BB B WHEN 7 ~22 mL/min,
AT LB, B JS 2E PR S AR i

2 HRRITH

2.1 FEBRUFNELRHEEORME

HATHELEEWE TER LSRR EA,
AR R R R &, 4T T LIG AR 8% . Ak
B R LM SRR R HARR IR
B BT 2 A A - R SR B b M 30 /L YR IE
(L/S)4 HiRBZ H AT 2 h; BT #-180 wm &
B 69.48% , I F 100.00 g, ARER Y
BHABEARILE2,

R2 FTERHUFANRHRBER
Table 2 The leaching results of different leaching
agent

B HE SAud mRE CBENERE
BHWER/mL 445 429 447 430 443

TREO &8/ (mg - L")41.2 44.6 415 4.1 39.9
TREO BHi#/% 33.15 34.60 33.55 31.96 31.96

HE2 A, EER(22 C) T, AR%EHRER T
B HEH AR RERH LB HERN 31.96% ~
34.60% ,ZFALIEEA K, HAEE MG LB H R
MK B X R mEHMEHE I Z T ESGS
B EERRE IR AN ER,

2.2 HHRHEERE
2.2.1 Bt

BHEEZMEF:L/S H4: 1. . BHAE(NH,),
SO, 30 g/L. & f#FH 100. 00 g ¥, ¥ iR T #HATR
BRI R A 1,

HE L AT, B PR IR S 3R R B (A
R A &, BH 9 mn, H + 8 H Eik
34.94% ., KAV 90 min f5, F 1 & H ZR B [E] A4 E
KAELMEAHE, Hit, EHER A ES 90 min,
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Effect of leaching time on the leaching rate
of rare earth

2.2.2 BHBERE
BRHEERM R H I 90 min, 8 H K E 1 4,
& 374 (NH, ) 80,30 /L. fH 100. 00 g H83,
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Fig.2 Effect of leaching temperature on the leaching

rate of rare earth

HE 2 /A, 7B I BERMEREBEEN
FrEmsi, HFHEEBT 0CH , LB K
FERENASEMEAHE., Hik, TEFERHE
Bk 80°C,

2.2.3 BHENIBRBRERERE

B e &4 . B iR E 80 C 32 A 90 min,
VRIS . 4 R 100. 00 g 5743, 478 BN SR BR e
BERES, AREER A 3,

& 3 AT, MR E IRk E>10 g/L B,
FEERBTEEME M BB ERENHE—FF
B. B, TR HRIRBREIRE R 10 ¢/L,
2.2.4 BHERELIRAR

HERHBEE 80 C .3 HiFE 90 min, 2 H )
(NH,),SO, ¥ 10 /L B 100. 00 g #8119
FM T AT E R, AR R WA 4,
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Fig.3 Effect of the concentration of ammonium sulfate
on the leaching rate of rare earth
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Fig.4 Effect of the ratio of liquid to solid on the
leaching rate of rare earth

A& 4 B, BRI, 292 B E H oy 2 B
B3 RN 39.64% , gksp i K3 H L E 1, 7
1B BRI, AT R VR R 2,

2.3 FEBHFAANHBLEHMGAENRIE
2.3.1 HHBEBHRARE

ZR &R EN BB RS S &0 R B
TRE 80 °C .12y AFIA] 90 min 32 H 5 R AR G IRk B 10
g/LBHEE K (L/S)H2: 1, BIKRFEA 100.00 g
T TR MG & & MHRE, KR %K 3,

£3 WHEBHRBRER

Table 3 Results of agitation leaching

REHS 1 2 3

A F/mL 229 290 277

R TREO/{mg - L") 93.0 72.9 76.2
TREO B4+ #/% 38.51 38.23 38.17
BFEBLTBEE % 92.37 91.70 91.56

f1# 3 AT, DABR BR 4 it ) A i 6 S 1Y
EEFZETERY LR L3 38.30% , 5
A IPET IR EIRE 8 R 380 91.88%
2.3.2 WBERR

R AR EAIBHRYERRRBERE LR
E409, BARTAE 90 min HEEREBIREZEST P

HRHSUBTFRRESELENB LEREET,.H
R F A, B ERES 1, A TRERE
T EREERE , HET T AR R IR BT
WIREE SR F IR B EHE] 16 h & B F5T
BRERVRIE 15 o/L B E L (L/S) N 1.5, RBE
Rk 4,
F4 HBEEEFHELRER

Table 4 The results of comprehensive-factor pond

leaching
e g 1 2 3

ByB/g 500 1000 1000

&Y/ L 710 1377 1358

TREO/(mg - L™") 118 117 124

BH® Ca/(mg- L") 399 - 458
Mg/(mg - L") 102 - 110

AV(mg- L") 1960 - 2090

& B/ mL 163 310 317
TREO/(mg-L™') 545 8L2 521

by Ca/(mg - L) 320 - 325
Mg/(mg-L™") 51.1 - 54.8

Al/(mg - L") 871 - 802
TREO/ % 33.51 33.68 33.44
~ Ca/% 13.74 - 16.73
Bl Mg/ % 5.67 - 6.36
Al/% 2.25 - 2.27

B3 4 WA, BB 500 &, KB LB HEY
33.51% ; &FHtL £ H 1000 g, HA £ 8 th RFH08
33.56% , BT B LR PB4 80.50% , 1K
L P SUENE R d I
2.3.3 BERLRKE

BUER AR RN  BIREH 2000 g, B SELUE
WER BB (I SHEKEY 15 ¢/L TREO 258
mg/L. Al 2490 mg/L.Fe 331 mg/L i Hi % ) 2000
mL FHTHRBEBER L, )5 L 1000 mL HERE: N
15 /LRMAIBER D, KBEHERIES,

x5 BRERHRESER
Table 5 The results of percolation leaching
N-171-5 N-171-5 N-171-15 N-171-15

i B A2 -] B2
EFE/mL 1672 1076 1710 1046
TREO 447 152 460 139
BHEws Al 4740 2050 4670 1950
(mg-L"') Fe 1570 297 1700 232
Cu 242 61.5 - -
Zn 58.2 15.2 - -
TREO 35.71  37.61
Bl Al 1.89 1.85
/%
Fe 1.06 1.16

FREMB IR L R BT, BUBR L 8 h BT
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Research on Ammonium Salt Leaching of Rare Earth from Coal-measures

High-sulfur Rare Metal Complex Ore in Chonggqing
Li Chao,Liu Shuping,Hui Bo, Tang Xiangping,Feng Xueru
(Institute of Multipurpose Utilization of Mineral Resources,CAGS,Research Center of Multipurpose Utilization
of Metal Mineral Resources of China Geological Survey , Institute of Multipurpose Utilization of Mineral
Resources, CAGS, Chengdu , Sichuan , China)

Abstract ; Coal-measures high-sulfur rare metal complex ore in Chongqing contains rare earth, niobium and other
rare metals. Part of rare earth exists as a state of ionic adsorption in the ore,which can be used as new high-sulfur
rare metal complex ore resources. Ammonium salt was used as leaching agent and the effects of different kinds of
ammonium salt, leaching method and leaching conditions on leaching of rare earth were studied. The results show
that the rare earth leaching rate varied from 31. 96% to 34. 60% with ammonium sulfate , ammonium chloride , ammo-
nium nitrate , ammonium acetate and ammonium citrate as leaching agent respectively. The rare earth leaching rate of
composite ore with ammonium chloride as leaching agent was 34. 60% , slightly higher than the other ammonium
salt. From the price of ammonium salt, the leaching rate of rare earth,and the inhibition of the impurities of calcium
considerations , ammonium sulfate was chosen as the appropriate leaching agent, Ammonium sulfate was used as
leaching agent,and leaching experiments were carried out under different type of leaching method ,such as agitated
leaching, pond leaching and percolation leaching. The leaching rate of ion-type rare earth was 91. 88% ,80. 50% ,
88. 70% ,respectively. The results showed that the high leaching rate was acquired.

Keywords : Rare earth; Ammonium sulfate ; Leaching



