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Recovery ofM eta] VaJues Fran Spent
L ithjum_ jon Batterjes

LI Jian gang 7ZHAO Ru-song LIU Hua- chen
(Deparmentof APPlied Chemisty Beijing Institite of Petrochem ica] Technology  Beijing 2617 )

Abstrac:t A new process nvolving u [trasm ¢ separaton of electrodem ateriaLs acd d i&%olut'pr,l Precp jtaton of copaltand lit um has
been app lied © recovermetals vajues fram sPent Jith im- on batteries The effect of oranjc sovent m separation of electrode decrease
as he order NMP> DME> DMSO>> Acetone Ultrason ¢ tream ent can reduce he separation wmperaure and tines In he optimized
process  electrode materials can he separated canplete]ly when u]trasonjc treated with NMP atg40°C forjsmin 9q 4% ofCo and [.i0f
separated electrode matergls can he acil- lcachcd 99 3% of copalt pn n aciyd sojuton can he recoverd easily as sphcrical(jo(; ()4

powders and gy 5); OfLii the surPlus filtrate can he recovered as Li(j()3 after the deposition of copat The L‘Cc()2 prepared fram
the recovered canpounds of copajtand |ithium is found to have good elecrtochan jca] perpmance
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The recyc|ing ofmeta] vajues fram Pent [ithum-
ion paterries ( LIBS) is a beneficial way 1o prevent en.
viomenta] Polution and as altematjve resources of cQ
balt copper ajum nun lithiim  BY now severa]
processes for he recycling have heen proposed' #  In
this sudy a new process has been app lied to recover

metas values fran spent [IBs Fig. 1 Appearance of electrode after magnetic stirring (left)
and ultrasonic vibration (right) in DMF for 30 min at 40°C
1 ExpPerinenta]
) ) ) ) ) 100r = - [ ] 3
CYlindrical 18650 size LiICAY ,LICx spent [IBs .
were opened The ntema] ]s were treated under fe s 80f °
follow ng process (T) Separation of electrade fran cur % & b m  NMP
rent collector hYy ultrasonic treament with organic sol = e DMF
vent @) Acil leaching of LIC@), (@) Recovery of he 'E a0l A Acetone
cobalt in the Jeaching solution () Recovery of ]ithium jf— v DMSO
in the surPlus fijtate afer the deposition of cohalt (5) T20F . ' :
Preparaton of LCC()2 with he recovered canpounds 0 - ‘ ) ) )
The concentraton of |ihim and copalt n sojuw 10 20 30 40 50 60
tions were detemined using a PerkmEmer (OPtina Time/min
2100DV sbectrophotam eter Morbhology of the LCQ Fig. 2 Effect of organic solvent on separation of electrode
powders was opserved usimg H ITCHI S3500 SEM The ) from current collector at 40°C
chamge discharge perfomance of L'Cq[)2 was tested i a
halfce]l

FEB72 showvs that e effect of oranjc so]vent on
o) R esu ltS and d jscusspn the ultrasonic separation decrease as the orde:r NMP>
N N-dmethy] omanide ( DMF) > D imethy] sulfox

As shovn inFig | the sepamtion effectby ulta e (DMV)) > Acepne The optinized Process is ul
sonjc vpration § heter than hat by magnetic stirng trason ¢ teament with NMIP atgg°C  for ;smin  The
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separation tmperature and tine are snaller than that
reported!? , Which can Jessen hamn of oigan ¢ solvent

H Sf) Jrg()2 were chosen to dissolve Co and [i
fran He separated electroje powders Based on Jeac
hing experinents resu]t;s the condtpns were op tin zed
0 bejy mo]/LPg g)’ 12 H Q :H 3) mojar ratQ
70°C 1:10 nitial S:L rato and1h 99 4% of Co
and [Liwere Jeached

The cobalt in the leach n€ ©Jution was recovered
at§o’C by Precipitation The recovery of Co reached
97. 1%, 99. 5%, 94. 4% When ushgymol/[ NaCH
jmol/L. Na2 Cz Q’ 1moj L. Nal2 (XQ as precpi@aor re
spectively Because sphergal Cc(; Q was Prepared
easily which ® benefica] for filtation of Precp jtates
and preparation of high density LCA), the cobalt is
recovered as Cq; Q.

The surPlus filtrate afier e dePositpn of cohalt
was concentrated © contin apoutymoj ], I’i and then
treated with a saurated N3g QQ oution  Results ind i
cate thatgy 5% of i can he recovered Withloo% ex
cess saturated Ng CO; soluton
2.5 Prparatpn of LL ),

The recovered L%' CQ and Cc(; Q ( Li:Comolar
ratio | g5 :1) Were mixed unifomy and heated at
900°'C forjph © dbtan LLCA), As shown inFig3
the synthesged L'CCQ shows close spherical momhola
gies with aboutl() pm partgcle siz;e a spec ifc capac ity
0f153 mA- he & and 8ood cycleabilty aty o C cur
rent

3 (Conclusion

In e now sinpPle [LBs recyching brocess ultra
sonic treament can reduce the separation temperature
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F&3 Momhology ( lefy and chare d ischarge
curves ( right) OfLCCU2

and tines of electtode materials (Co and [.i can pe ef
fective ly recovered and reused to Prepare high density
spherijcal LleCQ with 80ad electrochan jca] perfom.
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