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New separation process of rare earth mineral with middle yttrium
and rich europium by pre separation extraction method

ZHONG Sheng-hua" *>, LIAO Xiao-ning'
(1. College of Science, Jiangxi Agricultural University, Nanchang 330045, China;
2. Institute of Applied Chemistry, Jiangxi Agricultural University, Nanchang 330045, China)

Abstract: A new pre separation extraction method and a new separation process for the rare earth mineral with
middle Y and rich Eu were introduced. The first step of the new process is a pre separation extraction process of
three outlet with number of stages more 10, the raffinate La~ Gd(TbDy) directly flows into separation process of
Nd/Sm. The (Gd) Tb~ HoY(Er) of middle outlet is used as aqueous feed of Gd~ Dy/ Ho ~ LuY process, the ex-
tract loaded (Ho) Er~ LuY directly flows into the scrubbing section of the Gd~ Dy/ Ho ~ LuY process. As a result,
the pre separation extraction process of the new process separates out the La~ Gd(TbDy), and the content in raw
material is approximately 70% from raw material, the feed flowing into Gd~ Dy/Ho~ LuY process decreases
approximately 70% . Due to the Ho203 content in the raffinate of the Gd~ Dy/ Ho~ LuY process less than 0. 03%,
the separation GdTbDy/ HoY of the GATbDy(HoY) concentrate from original process is leaved out. While the
process handling capacity with the new process increases more 30% , the consumption of chemical reagents including
HCl and NH3 decreases 20% , the hold capacity of valuable rare earth element Eu and Tb reduces largely.
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87T La~ Nd/Sm~ Dy/Ho~ LuY B LEZ . K
XAEE R Y La~ Gd/(Gd) ThbDy(HoY)/Ho~
LuY & L2 XA ERE S S E P2y L
ST KT AR T B E T A B X R
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L 3% 10°, MAHAR TG R Z M0 B R/ A
2.46 ., Xn{E P507 #1, Lu F1 La 2 [8) () 4 B5 % 3¢
B mIE 5.5% 107, TAHARIGE Z (A T34 43 B &R
BAH 3,04, Ftk, HEHDBOLH R HAE T
AT LS AR TE R 51 PR i IR G 3R 0 15 . AR SCHEE
P507( 1.5 mol/ L) A HUH, HHAEUE 5640,
LA R A KRR 1 A, PEA U R K
R ERC SR 2 Brgl . AR LRI 2 TR A, R
St mT DM B (1 TG SR A LA

SERHE A, AR EBEEAEAERTE, A A SO BEOR P TIO3 38 72 REUATY R
F 1 P507 ZEHUE 56 ARG L0 R SIS AR R 45 2R
Table 1 Conditions and results of single-stage extraction for RE mineral with
middle Y and rich Eu with HEH(EHP) kerosene
Feed Ammoniation RE con(':el'ltr'ation RE Conc'zel'ltr'ation o RE percentage
Sample concentration/ concentration/ O/ A in equillibrium n equillbeiom — RE squllbuumi oy
(mol » L-1) (mol* L-1) organic phva;%e/ aqueous pl}alse/ % %
(mol * L-1) (mol* L~ 1)
2-a 1.180 5 0.4953 2.1 0.2165 0.688 4 100. 8 35.0
2b 1.180 5 0.4953 2.1 0.2119 0.6938 99.0 35.7
3a 1.1805 0.4953 3. 1 0.2062 0.5259 101. 1 48.9
3b 1.1805 0.4953 311 0.2018 0.5237 100. 0 48.6
£ 2 P507 REHUE B T ELAT B0 S 00 1 P4 G AT AF R A KO s S 43 0 b 5 R
Table 2 Composition of rare earth in equilibrium organic phase and
equilibrium aqueous phase of single stage extraction ( mass fraction, %)
Sample La203 CeO2 Pr6Onn Nd203 Sm203 Eu203 Gd203 ThsO7 Dy203 Ho203 Er203 Ym203 Yb203 Lu203 Y203
Feed1 31.10 1.00 6.20 23.40 4.60 0.80 4.00 0.60 2.90 0.60 1.70 <0.20 1.60 < 0.20 21.30
220 = = — 0.86 2.51 0.94 6.53 1.62 9.41 2.37 6.21 0.94 5.15 0.67 62.67
2=a A 45.90 1.49 8.93 34.10 5.52 0.71 2.90
b0 — — — 0.98 2.71 0.98 6.71 9.51 1. 65 2.38 6.16 0.94 5.20 0.66 62.01
2-bA 45.50 1.50 8.82 34.4 554 0.79 2.90
320 0.58 — 2.08 9.91 6.22 1.33 6.69 0.96 5.17 1.24  3.15 0.57 2.38 0.26 59.35
3aA 58.30 1.73 8.80 30.20 0.88
350 0. 48 — 2.13 10.15 6.09 1.29 6.49 0.90 4.87 1.16 2.94 0.53 2.45 0.29 60.12
3bA 58.40 1.71 8.77 30.00 O0.84

* =240, 2b-0, 320, 3b 0 are equilibrium organic phase; 2a A, 2b-A, 3« A,

3b- A are equilibrium aqueous phase
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Fig.1 Preseparation extraction process of

separating easily extractable element
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Fig. 2 Preseparation extraction process of

separating difficultly extractable element
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Fig.3 Pre separation extraction process for
separating easily extractable element and

difficultly extractable element
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Fig. 4 Principle flowchart of new process for separating rare earth mineral with middle Y and

rich Eu by new pre-separation extraction method (S: organic solvent; W: washings)
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