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Table 1 The main composition of the rare earth solution T
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Fig.1 Process of extraction and recovery
of RE by P507
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Fig.2 Effect of pH on the extraction rate of RE
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Fig.3 Effect of volume concentration of P507

on the extraction rate of RE
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Fig.5 Effect of mixing time on the
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Table2 Effect of extraction stages on the extraction rate of RE

. i R/ (mgL") I/ %

i %¥  TREO Al Zn Ca Mg TREO Al Zn Ca Mg
N-0805-2 1 444 2090 0.5 694 667 9279 3365 9688 1182 863
N-0811-9 2 5.71 17.80  0.03 674 661 99.07 4349 9981 1436 945
N-0812-11 3 1.85 1620  0.02 686 674 99.70 4857  99.88 1283  7.67
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UMK 99.70%, WitBEALEHAREY. HERER
FFERE, . FHEREROAKEA, EE
BETFETEMmERE; 6. SHERRREK, £
FERLIE. KEFRE, HFBRPHIMLRRER
EERPGERER . EREWHFIRES .

#3 FERXWRS / (mgl?h)
Tlble3 Composition of Raffinate
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N-2 703 479 <001 <00l 271 36.99

* B4 /L

HEFEETH, FREF (NH,),S0, FEH
36 g/LEA, B Cav Mghh, HREFHEESERMK,
ZELKBITHTEVEFEBLINRH. EREK
BEHRER, JERBFH (NH.),S0, &EBE & (&
200g/LER) B, IERIERBE—EEN
JKBC AR (NHL),SO, & &N 15 g/L KR HFIHTH
AHIEH, 2R (A% MERBBHEY AR,
BHAERRS. S &RRARKREHE.
22 HLTEENENRE

DHRBAIREFNMEERERXMSFN: W
BS WK O~ 0.1 mol/L. REFEAM L (O/A) N 2:1.
RZEWHE] A 14 min. 7£_ iR %&# T LL TREO & &
A9 11187 mg/L FIAEBA AR ITRARRE, Bt
REZR N 83.13%. AREHR T LEWE, FH=
REFRRE, M REEME 97.20%, RERT
TREO Al &£ ZE 2175 mg/L. R FHLERERE
H¥, MERERBIMAKR, WAEETRRE
BECH=%.

ATH&BREBRH TP RERNEENERS
W 4.

HER4TH, ¥ - R¥EEER, HLE
BHERRE S BERRCHERE, HABALES
MR abERLE - FHEABRER. €5 R
BEF T 2 AT BB R £

® 4 REBEZLFRS %

Table4 The main chemical composition of the strip liquor

TREO Al Zn Ca Mg

1356.67 <0.01 48.48 117.24 11.13
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Table6 The composition of rare earth carbonate

#S TREO CaO Fe,0, SiO, ALO; SO~ NH,

N-1014-1 59.50 0.42 0.024 <0.1 056 <01 <0.05

N-1014-2 61.24 0.049 <0.1 <0.01 <0.1 <0.05
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Table 7 The main composition of mother-liquid in synthesis

W TREO Ca NH,*
N-1014-1 2.29 81.69 11491
N-1014-2 1.38 75.01 13884

AR pHENT2 E4, NH, §EiX 12g/L
KA, HHY 5% FINH, LA NHHCO, XS FE,
(NH,),80, E &4~ 40 g/L. LUEEBRERIETT & R
BRI pHE N SS 4, REIBRT TFAEEF

A EHZE 2175 mg/Lo

(3) RERZKHE, SHBREAERN, #l
EHT AR L. AR5,
M LBl R IX 87.85%.
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Study on the Extraction and Recovery of Rare Earth from
Low Concentration Rare Earth Solution
Feng Xueru,Liu Shuping,Li Chao,Tang Xiangping
(Institute of Multipurpose Utilization of Mineral Resources,CAGS, Research Center of Multipurpose Utilization
of Metal Mineral Resources of China Geological Survey,Chengdu ,Sichuan,China)

Abstract: A coal-measures high-sulfur rare earth complex ore in Chongqing contained a variety of valuable
components, such as sulfur (iron). aluminum. rare earth , etc, and parts of rare earth ions in adsorption form.A low
concentration rare earth solution was obtained from ammonium salt leaching of the ore in Chongging and was treated
to remove aluminum and iron impurities. Based on the solution, this research mainly focused on the extraction of rare
earth, stripping and preparation of rare earth carbonate. The technology conditions were determined as follows: organic
phase composition of 10% P507+90% 260* sulfonated kerosene, the purifying liquid initial pH of 5.5, the phase ratio
(O/A) of 0.6, the mixing time of 5 min. By the single-stage extraction, rare earth extraction rate was 92.79%, and by the
two stages of countercurrent extraction, rare earth extraction rate could reach 99.07%. By the three stages countercurrent
stripping of the loaded organic phase with dilute sulphuric acid, the rare earth stripping rate was 97.20%, and the TREO
in the stripping solution could be enriched to 2175 mg/L; The rare earth and impurities including calcium. magnesium
were effectively separated; The stripping liquid reacted with ammonium bicarbonate after in addition to the zinc and
the quality of rare earth carbonate products met requirements;From the purification solution to the product, rare earth
recovery rate could reach 87.85%; Raffinate and mother-liquor in synthesis of rare earth carbonate after treatments
could be used for recycle leaching of the high-sulfur rare earth complex ore. '

Keywords: Leaching solution; Extraction; Stripping; P507; Rare earth carbonate



