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Fig. 2 Effect of initial concentration Ci of RE** on total extraction C, and extraction rate E in three ammonium salt solutions
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Fig. 4 Effect of C(AI’*) on extraction rate E in 3 kind of ammonium salts solution
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Fig. 5 Effect of C(NH, ") on extraction rate E in 3 kind of ammonium salts solution
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Fig. 7 The Group of FT — IR of the extracted organic phase of each C(NH, ") in NH,Cl solution
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Table 1 Peak absorption frequency changes of phosphorus — containing groups in NH, Cl

K% 4p2 C(NH,")/mol + dm™* P-0-RE P=0 P-0-C
TS ZEEGR 0 2 730.43 2323.42 1 648.30 1201.58 1 030.25
1 0 2 727.84 2 309.77 1 640. 60 1 194.40 1031.74
2 0.5 2727.74 2 308. 64 1 636.49 1194.12 1032.23
3 1.0 2 727.49 2 310.30 1632.76 1 196.83 1031.64
NOoNH Gl 4 1.5 2728.06 2309.43 1641.21 1 196.96 1031.99
5 2.0 2 727.58 2 309.47 1 646.94 1197.82 1033.9
6 2.5 2 728.19 2 309. 68 1647.75 1198.34 1034.81
7 3.0 2727.53 2309.18 1643.07 1198.73 1 036.07
22 0 2723.16 2 311.75 1 640.02 1 198.76 1031.54
23 0.5 2729.38 2 309.82 1 646. 68 1 199.67 1 037.88
24 1.0 2724.73 2 316.57 1 642.20 1199.73 1031.59
La* ~NH,Cl 25 1.5 2724.92 2312.23 1 647.24 1 199.94 1034.38
26 2.0 2 723.59 2312.71 1641.64 1201.10 1 036.48
27 2.5 2 723.66 2 308. 86 1 640.91 1201.67 1 036.82
28 3.0 2726.22 2 310.79 1642.51 1201.16 1 036. 80
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Na{(NH),50,
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Fig. 8 The Group of FT - IR of the extracted organic phase of each C(NH, ") in (NH,),S0, solution
F2 (NH,),S0, rp it A oM 254k
Table 2 Peak absorption frequency changes of phosphorus — containing groups in ( NH, ), S0, solution
K% 4B C(NH,")/mol - dm™* P-0-RE P=0 P-0-C
TS AR 0 2 730.43 2323.42 1 648.30 1 201.58 1 030.25
8 0 2 726.13 2 311.63 1641.74 1 198.00 1035.48
9 0.5 2 728.06 2 309.61 1 646.95 1198.12 1036.82
10 1.0 2 728.83 2 309. 68 1 646.75 1198.61 1036.23
Nd - (NH,), 80, 11 1.5 2 728.70 2 309.87 1 646. 88 1 198.67 1036.11
12 2.0 2 727.38 2 310.02 1 646.69 1 198. 68 1036.31
13 2.5 2729.52 2 316.56 1 646.69 1 200. 46 1 036.04
14 3.0 2 728.34 2 309.85 1 646. 66 1 200.91 1 036.59
29 0 2 730.30 2 309.58 1 642.83 1 198. 86 1031.19
30 0.5 2 730.01 2 309.43 1641.34 1199.39 1031.37
31 1.0 2 730.21 2 309.92 1 647.04 1 201. 86 1 030.82
L’ — (NH,),S0, 32 1.5 2730.76 2 309.92 1 646.17 1 200.22 1031.15
33 2.0 2729.49 2 309. 88 1 646.50 1 200.98 1 033.06
34 2.5 2729.77 2 311.20 1 646. 84 1201.08 1 030.20

35 3.0 2729.52 2 310.33 1 646.52 1 201.95 1 030.35
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Table 3 Peak absorption frequency changes of phosphorus — containing groups in NH,NO, solution
K% i (:(l\ll'l4+)/r11()l~dnf3 P-0-RE P=0 P-0-C
v I A TR 0 2 730.43 2 323.42 1 648.30 1201.58 1 030.25
15 0 2 730. 86 2 306.93 1 636.49 1 196. 66 1 034.55
16 0.5 2729.71 2 306.93 1 636.09 1197.58 1 036.39
17 1.0 2 730.62 2 305.91 1636.34 1200.01 1037.18
18 1.5 2 730.59 2 307.41 1636.28 1201. 14 1 037.12
, 19 2.0 2 730.27 2 306.45 1 636.54 1 201.67 1038.13
Nd™ -NH,NO; 29 2.5 2731.28 2307.41 1 636.88 1204.79 1038.34
21 3.0 2 731.18 2 308.38 1 636.50 1209.20 1038.52
36 0 2729.10 2 309.61 1 646.55 1200.01 1037.14
37 0.5 2 728.10 2 309.82 1 646.51 1200.78 1 036. 86
38 1.0 2729.09 2 309. 86 1 646.61 1203.30 1 036.87
39 1.5 2 728.77 2 309. 65 1 646.52 1 200. 05 1036.57
s 40 2.0 2728.02 2 309.93 1 646.54 1 200. 47 1 036.67
La" -NH,NO; 4 2.5 2728.53 2309.54 1 646.58 1199.94 1 036. 66
42 3.0 2 728. 64 2 309. 89 1 646.51 1199.30 1037.38
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HEAGHURRR T 54 P - 0 - H 2L, 3l P =0 R
TS S  HA BRSOV I P = 0 BERERS
BT KR BRYE, HRPEBE R A RUA R b, 2
BRI RE ™ S A6 B AL 5 P - 0 — AL JEH 55 P
= O—> AL g {37 8 (14 T2 B0 4] 58 J50 35 DA 4 Wl - 2, [ i %
P AR PR L) P = O—RE i fir fRE A/ T 28 5 28
AP P =0 WBERE 45 5% 1 ~ R 3, BAMES T P
=0 BEREXIBERE NH, " W B AR TR, S fh i 4 s
THEZERGIR P =0 kK, B0 NH, * ¥k B 128 (b 2
S4IE P = O—RE B A18E RO TE I, TR e i NH, * e JiE
38 K RT3 8 IR BGS X 545 R S5ihHe
2.3 dgE I g — B, IR, X R R 4 h SR B T
La** Nd&** WA 119 P = O #ERE, R H T,
Nd** FE [ Fp 4 Eh 0, ) C(NH, * ) I 4 F P =0
REZ/NT La’™ B, iX S et ) Fh 45 1F F N * AR XS La®
5P =0 H2 5 UM A A P = 0—-RE §, I Nd'* &
SR, 5 SO R IR R 4G R — 3K

3 &g
M KL SRR 0 BleAh 5 th Y — 2 i
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B R 1 LIRGY) X L8 7 La™ Nd’* 8R4
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(1) ££ 2 mol « dm™ = Fh &% £ %5 W b, % B3
PO261 HJREME A ARG 155 F La’ " Nd* ", H X La™
MZELE il . (NH, ),80, K& > NH,NO, A& >
NH,Cl & F& , %} Nd** (i ZE B Bl NHNO, (R R >
(NH,),S0, A% > NH,ClIKZR, A AP 5 fi+ 4
BURE 2B A" e B3 R 0N, F 529 AL ¥k B
7£300 mg + dm 7’ RL A E B K, B KRR R
14.68% % 44.65% . HH# £ & BCEFE NH,NO, %
Wbz AU AR AR R A RIS AL JE 3 K]
Nd** fAEBUE AR TF La®* o

(2) 50 Hr i R4 MLAR AT 0, AL B RE® B 5 55 4%
BRI P = O B R IC A0 B 4 MR 5 ok B AR b & 5
M) P = O—RE B0 5 (T2 A, M 52 0 25U 5 5 HLAH
W4T Nd* A La’* 5 P = O 528 5 s B (v i P
= O—RE BT LA Nd** 5 5y 9 B H A BT M 52 % it
BRI R,
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Effect of Aluminum Impurity on Extraction of Rare Earth From Ammonium
Salt Leaching Solution with Phosphate Ester Mixed Extractant
MA Chiyuan, XU Shan, XU Yuanlai, ZHOU Fang, CHI Ru’ an

Key of Laboratory for Green Chemical Process of Ministry of Education, School of Chemical Engineering & Pharmacy, Wuhan Institute of Technolo-
gy, Wuhan 430073, Hubei, China

Abstract: The weathered shell leaching type rare earth ore is an important strategic resource in China. The rare earth
leaching solution obtained by in situ leaching process has high content of AI’* and is the main impurity ion. In order to
separation rare earth ions from leaching solution by one — step way, the extraction behavior of a phosphate ester extractant
P0261 (2 - ethylhexyl phosphate, 1 : 1 mixture of mono ester and diester) , was investigated for rare earth ions La’* |
Nd** in three simulated leaching solutions of NH,Cl, (NH,),S0, and NH,NO, , and the effect of impurity AI’* on the ex-
traction behavior of rare earth was also analyzed. The results show that the extractant P0261 has good extraction affinity to-
wards rare earth ions La’* and Nd** in the three kinds of ammonium salts solution. With the addition of AI’* , the extrac-
tion rate E of rare earth ions decreases with the increase of AI'* concentration. E declines slowly when C( AP") at0 ~
300 mg + dm*, while the maximum reduction of E is 14.68% . By analyzed the load organic phase, Al'" was easier to
coordination bonds with P = O than RE’" | and the change of NH, * concentration has novel effect on the formation of P =
O—RE coordination bonds, which was one of the reasons caused the change of rare earth extraction behavior. From exper-
imental results, control the C( AI’*) below 300 mg - dm ~* in in — situ leaching solution, the effect of impurity ion on se-
lective extraction and separation rare earths by one — step way using extractant P0261 is accepted.

Key words: rare earth; Al’* ; acidic phosphorus extractor; extraction; ammonium salt

SIS b, PR, ARTER, A TY , vk . A B X B R R & A2 OGP B 3R B OB T 2O LA e [T . 7 R SR,
2020,40(2) :130 —138.
Ma CY, Xu S, Xu YL, Zhou F and Chi RA. Effect of aluminum impurity on extraction of rare earth from ammonium salt leaching solu-

tion with phosphate ester mixed extractant[ J]. Conservation and utilization of mineral resources, 2020, 40(2): 130 —138.

FAE ML : hitp : //kebh. cbpt. cnki. net E — mail ; kebh@ chinajournal. net. cn



