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Table 1 Analysis result of rare earth chloride

solution/107°

Non-rare earth Fe,0,  CaO PLO  ALO,  SiO,
impurities contents 6.4 12.3 3.4 6568 8.6
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Table 2 Comparison of the quality of rare earth oxalate precipitated by two different form of oxalic acid

Precipitant form Total Burning Non-rare earth impurities contents in rare earth oxalate( 107°)
of oxalic acid mass/ % reduction/% cl Fe, 05 Ca0 PbO AL, 0, Si0,
Solid 99.2 0.35 135 28 73 21 286 16
Solution 99.5 0.21 65 23 55 18 230 15
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Table 3 Comparison of the quality of rare earth oxalate precipitated by oxalic acid with three different addtion methods

Total Burning Non-rare earth impurities contents in rare earth oxalate( 107°)
Addtion method
mass/%  reduction/% Cl™ Fe, 0, CaO PbO Al, 04 Sio,
Traditional method 99.4 0.31 142 25 75 26 278 19
Synchronous precipitation 99.5 0.25 58 22 52 18 230 16
Subordinate co-precipitation 99.6 0.22 54 22 48 18 230 14
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Table 4 Comparison of the quality of rare earth oxalate precipitated by two different precipitation methods

Total Burning Non-rare earth impurities contents of rare earth oxalate( 107%)
Precipitation method
mass/%  reduction/% cl- Fe, 0, Ca0 PbO Al, 0,4 Si0,
Traditional method 99.4 0.26 63 26 60 16 240 23
Fractional One-step 99.5 0.23 47 14 33 12 160 11
precipitation Two-step 99.4 0.25 58 26 62 17 230 16
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Table 5 The conditions and results of single-stage stripping test using mother liquor of oxalic acid precipitation and acid

[C,0% ] concentration in

1.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0
stripping acid solution/ ( g/L)
Phase ratio( 0:A) 2:1 7:1 7:1 7:1 7:1 10:1 10:1 10:1
[ Nd** ] concentration of
0.35 1. 15 1. 14 1. 16 1. 14 1.22 1.22 1.21

stripped liquor/ ( mol/L)

Phase separation phenomenon

A small amount of precipitation

Fast phase separation and clear interface

in stripped liquor

F6 pH=5.0 K[C,07 |REXMEERR L ITTIEMNEIN

Table 6 The effects of [ C,07 ] concentration on precipitation of oxalic acid rare earth at pH=5. 0

[C,0% ] concentration in

1.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0
stripping acid solution/ (g/L)
[Nd* ] concentration in stripped
0.35 1. 15 1. 14 1.16 1. 14 1.22 1.22 1.21
liquor/ (mol/L)
Phase separation phenomenon Clear Clear Clear Clear Clear  Turbid Obvious precipitation Obvious precipitation
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Table 7 Comparison of the quality of rare earth oxalate washed by two different methods

Total Burning Non-rare earth impurities contents in rare earth oxalate( 107°)
Washing method Washing times
mass/ % reduction/ % Cl™ Fe,0, Ca0 PbO Al, Oy Si0,
Without washing 98.5 0.33 880 32 75 22 285 29
The first time 98.9 0.32 265 26 68 22 256 26
The second time 99.2 0.31 120 26 65 20 240 25
Traditional
The third time 99.4 0.29 75 24 62 18 240 24
method
The fourth time 99.5 0.27 63 23 59 16 238 24
The fifth time 99.5 0.27 61 23 58 16 235 25
The first time 98.8 0.31 315 28 71 21 268 28
The second time 99.1 0.32 138 27 66 21 252 25
Countercurrent
The third time 99.3 0.28 83 25 65 19 245 24
washing
The fourth time 99.4 0.28 73 23 61 17 240 23
The fifth time 99.5 0.28 62 24 60 15 240 24
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Recovery of Rare Earth from Mother Liquor and Washing Liquor by

Oxalic Acid Precipitation

HAN Qi-ying' , ZHOU Yong', ZHANG Kui-fang”, LIU Zhi-giang’,
ZHONG De-giang' , LING Cheng', HAN Xin-fu'

(1. Guangdong Fuyuan Rare Earth New Material CO. , LTD, Pingyuan 514600, China;

2. Guangdong Research Institute of Rare Metals, Guangzhou 510650, China)

Abstract: A method for recovery of rare earth from mother liquor and washing liquor by oxalic acid precipitation was intro-

duced in the paper. The main technical parameters of the method, such as the form of oxalic acid precipitant, the addition

method of feed solution and the oxalic acid precipitant and the way of precipitation and washing were systematically studied to

determine their effects on the quality of rare earth oxalate. The optimal process was determined as follows: The oxalic acid pre-

cipitant was formulated into a solution and added into the reaction pot with rare earth feed by adopting a positive and negative

precipitation method; The precipitation process was controlled by stepwise precipitation method, and the precipitate of rare

earth oxalate was washed in a countercurrent washing. The novel method owned lots of advantages, such as easy operation,

simple process, low cost, high recovery rate of rare earth and high quality of products.

Key words :rare earth; oxalic acid precipitation; mother liquor; washing liquor; recycling





