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Fig. 1 Flow chart for recovery of spent zinc — manganese battery
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Fig. 2 Effect of leaching temperature on the recovery ratio of po-
tassium hydroxide
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Fig. 3 The XRD of the precipitation and calcined precipitation
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Fig. 4 Effect of reduction temperature on the recovery ratio of

Recovery ratio of zinc /%

zine

100
.—/__.___’__—I —n
2 ./
22 ./
Q
Rl
S|
y
=]
g ol
&
i}
o
>
Q
Q
O
=1
80 L i I ; 1 " I ) I s L " !
90 100 110 120 130 140 150

Aluminum addition /%

5 FRkyHS IR RN B R R
Fig. 5 Effect of the dosage of aluminum on the recovery ratio of
zinc

i 4 AP S AT LUE i J5 5 BE X 181 i R 1
FEMRE, T BR300 X6 B A0 3R 5 M 4 /0N 5 8 [ i
R SR B TS T T Y 0 R R R F) 1200
CLAJG , BRG] 0 0T LA 5 98% LI b, 1 I i J5JS
ARAR B3R S A B A R T 0. 10% o 38 SR AR A5 45
BRI R ) X G AT AR A a5 SR WKL 6 B .

m & 6 AT DAE Y, B A B IGA IR )5 45 & 1 ok 4l
BECUNFE 6b FT7m ), 38 i 1) S B AH R A AL A LR
ELRVEREL A 4 (CUNE] 6a 7w ), 3X 2 BB 1 S8 Ak R
SHSPORIT N 4 B . PR A B AR B
S P s AR ARG A S I AE o B B A
TR AT 4 SR 1% ~5% MR A .



HIE, A5 R INGRE PR 2 el B 137 -

555 1
® ) v-Mn
A=Al Mn,
C-ALO,
v -AlMn,_
¢-Zn

I ¢) o) *) o)y

Intensity

20 /(°)
6 ZEIMARTS M ER B R 1Y) X S AT S WA 43
Fig. 6 The XRD of crystalline zinc and reduction slag
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Study on Comprehensive Utilization of Spent Zinc — Manganese Batteries

LI Mingshi, GUO Shouyi, LI Haodong, XIE Jing, WEI Ming, WANG Yaowu "

School of Metallurgy, Northeastern University, Shenyang 110819, China

Abstract; Alkaline zinc — manganese battery is the most used disposable battery, and it will pollute the environment after

it is discarded. More and more attention of the recycling process of the spent zinc — manganese battery has been attracted

with the increase of the battery usage. A recovery and utilization process of spent zinc — manganese battery was studied in
the laboratory. The existent form of processed materials and the recovery ratio of potassium and zinc were studied. The re-
sults showed that more than 99% of potassium hydroxide could be recovered when the spent alkaline zinc — manganese bat-
tery materials was leached by water. The main phases of calcined slag were ZnO and ZnMn,O,. After calcined slag was
processed by vacuum aluminothermic reduction, zinc and manganese could be reduced, and more than 98% of zinc could
be recovered. The main phases of reduction slag were alumina and aluminum manganese alloy.

Key words: spent zinc — manganese battery; leaching; vacuum thermal reduction; zinc; Al — Mn alloy
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