525 %58 4 TEEEEEFR 2015 4 4 /1
Volume 25 Number 4 The Chinese Journal of Nonferrous Metals April 2015

TEHES: 1004-0609(2015)04-1103-06

e EFEFTER R B UK & IR 8 BB ith
Co HIzh 1=

TR hmAR N, ) N EMAE Y R 4R K &

(. TR FAT 2B, Kb 410083;
2. PR HOGBRRE AW EAERE, Kb 410083)

7 E: DV IR RO I, fERBRAE IR IR M it i) Co, JRx IR I RT3
L. AR 0~20 min FRIZ Co MM FE N [ MAZRAE R, RWiEEEN 27.5 kI/mol; 30~150 min({K T
80 C)Co MBI FEMAT & S AL WA Y, FEULIALHE A 28.32 kI/mol, 24 BUAIL 7 [ MR & 2, Her 3
DIMb4 i N A T EVRIE LGSR 10 mL/g, BR07 5 i Bybad it FH 22 F 0 & 0.7 g+ BRIERVKSE 2 mol/L. i 90 °C.
SR T] 2 h B 4AER, Rt Co O HARIE 5 99% LA Lo

KRR JRINBE, MR, LR IRR SN %

PESES: TMI12.9 SCERFRERD: A

Kinetics of acid leaching cobalt from
waste lithium-ion batteries using oat straw
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Abstract: The oat straw biomass was used as reducing agent to leach cobalt from waste lithium-ion battery under the
condition of sulfuric acid. The kinetics of the leaching process was researched. The results show that the leaching process
fits the reacted shrinking core model within the first 20 min, the apparent activation energy is 27.5 kJ/mol. This
conclusion also suits to the second stage (below 80 ‘C), namely during 30—150 min, the apparent activation energy is
28.32 kJ/mol, and this process is controlled by diffusion and chemical reaction, in addition, the latter one is dominated.
When the liquid-solid ratio is 10 mL/g, the amount of oat straw biomass is 0.7 g per gram battery powder, the
concentration of H,SO, is 2 mol/L, and the temperature is 90°C, reacting time is 2 h, the leaching rate of cobalt in the
battery powder is more than 99%.
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Fig. 1 Kinetic curves of acid leaching cobalt from waste

lithium-ion battery using oat straw powder
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Table 1 Kinetic equations of Co®" shrinking core model

during 0—20 min at different temperatures

0/°C 1-(1-a)"? R
50 0.70655+0.00363¢ 0.99273
60 0.71765+0.00469¢ 0.99743
70 0.72165+0.00608¢ 0.99927
80 0.72871+0.00876¢ 0.99591
90 0.73644+0.01089¢ 0.99941
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Table 2 Kinetic equations of Co?" surface chemical reaction

control mode during 30—150 min at different temperatures

0/°C 1-(1-a)"? R

50 0.7671+5.18087 X 10 * 0.99947
60 0.80131+7.43324 X 10 ™% 0.99274
70 0.84449+9.56818 X 10 0.99019
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Table 3 Kinetic parameters of cobalt leaching process
#/min T/K In K R E,/(kJ-mol ")
2-20 4.58903-3308.25/T —0.99647 27.5
288-333
30-150 2.99027-3406.35/T —0.99644 28.32
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