J. of Korean Inst. of Resources Recycling
Vol. 15, No. 6, 2006, 48-55

> HRREX <

REEA BREhel BERA BRALE It Mign RIE'

O

% - EEK - FREES - BEUE - THEH
HEME R RIREHFRMBE

Physical Treatment for Recycling Commercialization of
Spent Household Batteries’

Jin-Tae Park, Jin-Gu Kang, Jeong-Soo Sohn, Dong-Hyo Yang and *Shun-Myung Shin

Minerals & Materials Processing Division, Korea Institute of Geoscience and Mineral Resources

2 o

A4 ﬁlﬁ@ﬂ NS 831 918t E21F ekl g A2S 71ee Y] 9 Fdad
i 22z gF FANEs 59 9 zial%i— FYPsIAT. 1 At FPAEE ol HurdxE
H2 ARG 400~600719) £ BEdle 7eS Sk 3, AHaE a8la devels B W, o, 3
A Ax, AHgAdle Pk ofd 5o EaE 8ol 2z} 0.1% ©l3KHon] 99% oldo] Fede ¥
Aol Aol Hg7AAl 25 wl Zno] 22~30%, Mne] 16~22% 28T Fee 1-3% BEFL 7|6t eads) Tajiy Zo
Sol tEF 37~50% A=A 9F AANE72 Zn BFS 35S A, AL 249 M 2,250 mmin ~ 2,750 m/min Al
A 96%ol g2l Bg7t o) Fo KTk,

FHI0] - SR, P, A, R F P, Bl

Abstract

This study was carried out for establishing the physical recycling technique for commercializing process on household bat-
teries. The procedure involves shape separator, crushing, magnetic separation, classification and eddy current separation in
sequence. The separation capacity was 400-600 unit cell/hr with shape separation system. The impurities such as manganese and
zinc in the magnetic product were below 0.1% respectively, the concentration of iron was above 99% in spent carbon zinc bat-
tery. Also non-magnetic products are composed of 22-30% Zn, 16-22% Mn, 1-3% Fe in the case of spent zinc carbon battery.
The amounts of other components such as carbon rod, plastics and separator were about 37-50%. From the eddy current sep-
aration of nonferrous products, the plate-type zinc components were separated up to 96% with 2,250-2,750 meter/min of the con-
veyor speed.
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Table 1. Compositions of Primary Batteries(%)
Collector Case
Battery MnO, Zn Carbon (Electrode) | (Fe, Ni) Electrolyte Balance
Zinc-Carbon Battery 15 225 3 7.5 22.5 20.3 9.2
Alkaline Manganese Battery 26 11.2 4 4 34 14.8 06
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Fig. 1. Scheme of shape separation system.
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Table 2. The specification of spent zinc-carbon batteries.
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Fig. 2. Flowsheet of physical treatment for spent battery
recycling.

Table 3. The process efficiency by shape separation system.

Size Type Weight(g) Size(mm)

Alkaline 11.27 H: 425

AAA W :95
Zinc-carbon 8.29 (H/W = 4.47)

Alkaline 23.26 H: 490

AA W 135
Zinc-carbon 15.85 (H/W = 3.63)

Alkaline 68.41 H: 485

C W 247
Zinc-carbon 45.97 (H/W = 1.96)

Alkaline 139.32 H: 3595

D W 322
Zinc-carbon 87.01 (H/W = 1.85)

Size Tyoe Error of 1st Error of 2nd
P process (%) precess (%)
Alkaline 0.0 0.0
AAA
Zinc-carbon 0.0 0.0
Alkaline 0.0 13.6
AA
Zinc-carbon 0.0 3.0
Alkaline 0.0 0.0
C
Zinc-carbon 0.0 0.0
Alkaline 0.0 0.0
D
Zinc-carbon 0.0 0.0
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Table 4. The composition of magnetic and non-magnetic material on 2A, C, D and 4R25A type of spent Zinc-Carbon batteries.

Magnetic material Non-magnetic material loss
Type of wt. of
P battery +8 mesh -8 mesh
battery (ke) wt.(kg) wt.% wt.(kg) wt.%
Kg wt.% Kg wt.%
4R25A 200 1.5 0.75 80.75 40.38 114.25 57.13 3.5 1.75
D 200 25.5 12,75 52.28 26.14 121.92 60.96 0.3 0.15
C 200 30.0 15.0 50.70 25.35 116.30 58.15 3.0 1.5
AA 200 25.5 12,75 62.66 31.33 108.04 54.02 3.8 1.9
Ave. 800 825 10.31 246.39 30.80 460.51 57.56 10.6 1.32
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Spent_zinc-carbon Content of metals
battery
2A C D |4R25A
I Crushing | Fe |14.15|17.37(14.02| 156
| Mn|16.76 | 21.77 | 18.86 | 21.90
- 7n | 28752191 |21.80| 2497
Magnetic
separation
Magnetic material | Non-magnetic material
2A C D |4R25A 2A C D |4R25A
Total| 12.75]| 15.00| 12.75| 0.75 Total | 85.35 | 83.50 | 87.10 | 97.50
Fe |12.68]14.87|1266| 0.74 Fe | 145 | 251 | 1.36 | 081
Mn | 005 | 0.06 | 0.05 | 0.00 Mn [ 1671|2171 | 21.2 | 21.90
Zn | 001003 003]| 000 Zn | 28.73 121882178 | 2497
I Screening (8mesh) I
l Over Size (+8mesh) I I Under Size (-8mesh) ]
2A C D 4R25A 2A C D |4R25A
Total | 31.33 | 256.35 | 26.14 | 40.38 Total | 54.02 | 58.15160.96 | 57.13
Fe 0.05 | 0.11 0.14 0.18 Fe 142 | 240 | 1.22 | 064
Mn | 1.06 | 161 2.39 4.14 Mn | 15652010 | 1881 | 17.76
Zn | 1202 | 694 559 | 10.85 Zn | 1671|1494 16.18 | 14.12

Fig. 3. The composition of Fe, Mn and Zn on 2A, C, D and 4R25A type spent Zinc-Carbon batteries.
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Fig. 8. The composition of Fe, Mn and Zn of non-magnetic
-8 mesh on spent 2A, C, D and 4R25A type Zinc-
Carbon batteries.
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Fig. 9. Plate type zinc in +8 mesh non-magnetic material.

Fig. 10. Carbon rod in +8 mesh non-magnetic material.

Table 5. The recovery of Zn by eddy current separator.

velocity (m/min) Recovery of Zn (g) wit%
Ist 2nd Ist 2nd
750 (12.5Hz) 920 - 79.31 -
1000 (12.5Hz) 920 - 79.31 -
1250 (20.8Hz) 980 - 84 .48 -
1500 (25.0Hz) 1020 - 87.93 -
1750 (29.1Hz) 1020 - 87.93 -
2000 (33.3Hz) 1020 - 8793 -
2250 (37.5Hz) 1020 1118 87.93 96.38
2500 (41.7Hz) 1040 1122 89.66 96.72
I 2750 (45.8Hz) 1050 1120 90.52 96.55
3000 (50.0Hz) 1080 - 93.10 -
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