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0.01 >1.1X10° >8.1X100  >7.8X10' >4.6X10' >4.1X10' >3.1x10' >>3.0X10' >1.8X10*
0.05 >7.0X100  >5.3X100  >5.1X10'  >3.0X10'  >1.2X10'  >9.4X10° >9.1X10° >5.3X10°
0.10 >6.0X100  >4.6X100  4.4X10'  >2.6X10'  >1.1X10' >8.6X10°  >8.3X10° 4.9X10°
0.50 >2.4X100 >1.8X10'  >1.8X10'  >1.0X10' >4.9X10° >>3.7X10° >>3.6X10° >>2.1X10°
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BCZ" /Co? ) BCu T /N2 1) p(Cu?t /Mn? ) p(Cu?t /Lit) B(Fed /Co?') B(Fed /Niz') f(Feb " /Mn?" ) p(Febt /Li')

0. 05 >8.2X10°  >6.3X10° >6.0X10°
0.10 >8.2X10° >6.3X10°  >6.0X10°
0. 20 >8.2X10°  >6.3X10° >6.0X10°
0. 30 >8.2X10° >6.3X10° >6.0X10°

>3.6X10°  >4.6X10° >3.5X10° >3.4X10° >2.0X10°
>3.6X10° >1.1X10" >8.6xX10° >8.3X10° >4.9X10°
>3.6X10°  >3.0X10" >2.3X10" >2.2X10' >1.3X10"
>3.6X10°  >8.4X10" >6.4X10" >6.2X10" >3.7X10*
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Extraction of Ferrum and Copper from Leaching Solution of Spent Ternary
Cathode Material by Cyanex 302

LIU Kai, HE Xihong

(School of Metallurgical Engineering ,» Xi’an University of Architecture and Technology »
Xi’an 710055,China)

Abstract: The extraction and separation of ferrum and copper from waste ternary cathode material by
Cyanex 302 (the main component is di(2,4,4-trimethylamyl) monothiophosphoric acid) was studied.
The effects of H' concentration, extractor concentration and temperature on the extraction and
separation performance of Cyanex 302 were investigated. And the technological conditions for the
stripping of ferrum and copper in supported organic phase were determined. The process flow of
extracting ferrum and copper from waste ternary cathode material leaching solution is designed. The
results show that the optimal extraction conditions are 0. 1 mol/L Cyanex 302 concentration,0. 1 mol/L
H™" concentration,room temperature. Under these conditions,the extraction rates of ferrum and copper
are over 99, 9% , while the extraction rates of Ni([[),CoCll ),MnCI[),and Li([l ) are all below
0.003%. The optimal stripping agent for ferrum is 1 mol/L. H,SO, ,and that for copper is 1. 5 mol/L
HNO;. The process can effectively separate copper and ferrum from the leaching solution.

Key words: spent lithium-ion battery; ternary cathode material; solvent extraction; separation; coppers;

ferrum;recycling





