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Abstract : Recently, used batteries are causing an environmental contamination and a waste of limited resources with
increasing demand of portable secondary batteries in market. In developed countries, their governments have. legally
required the manufacture to collect and recycle the used batteries, so the related companies have formed an
organization for collecting the used batteries and they are effectively recycling them. Unfortunately, an infrastructure
for collecting and recycling the used batteries are not established at home yet, while volume of the used batteries
are increasing. Therefore, we need an effective measure to ensure the recycling of the used batteries as soon as

o

possible.
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Table 1. Recovery rates of used batteries in 1999
Volume of use Volume of recovery Recovery rate

(1,000 1) (1,000 t) (%)
Lead battery 273 286 105
E:g:rl;le secondary 72 14 19
Primary battery 77.4 14 18
Total 357.6 3014 84.5
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Table 2. Regal system for batteries in developed countries

79

Japan USA EU
Purpose * Reuse of resources * Protection of environment * Protection of environment
* Recycled-resources use law * Federal law : Hg- containing battery act + EC Directive : batteries containing
Related law * Guide line * 14 states enacted the law. hazardous materials
* Waste disposal law * 14 member nations enacted the law.
+ Law for useful use of resources
* Recycled-resources use law : 1993. 6 + Federal law : 1996. 5 + EC Directive : 1991. 3, 1993. 10
Enact date * Guide line : 1999. 11 + State law : 1989-1999 * Member nations : 1994 - 1999
* Waste disposal law : 1994, 3
+ Law for useful use of resources : 2000. 6
. * Ni/Cd, Ni/MH, LIB, Portable sealed + Cd- and Pb- containing battery * Hg,Cd = 0.025 %, Pb = 0.4%
Target batteries .. . .
lead battery + Hg-containing battery + 7 countries ; recovery of all batteries
+ Marking * Marking * Marking
Require-ment - Easiness loading/ unloading of battery ~ + Easiness loading/ unloading of battery - Easiness loading/ unloading of battery
* Recovery *+ Recovery * Recovery
Oreanizati + BAJ* * PRBA:1991.6 + EPBA**:1993.6
gantzation - RBRC: 1995. |

* BAI ; Battery Association of Japan
** EPBA ; European Portable Battery Association
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Table 3. Contents of metal in portable rechargeable batteries

Total content of

Metal Content (%) metal (%)
Ni 15-20
. Cd 20-25
Ni/Cd Fe 30-35 ca. 80
Co 1-5
Ni 40-45
. Co 5-10
Ni/MH Fe 15-20 ca. 85
Rare metal 10-15
Fe 20-25
Co 15-20
LIB Al 5-10 ca. 65
Cu 5-10
Li 2-4
Used battery
Pack separation
¥
Sorting -
I »| Plastic,
etc.
Thermal treatment
(800C)
|
v v
Fe-Ni alloy Cd

Fig. 1. Recycling process of Ni/Cd battery.
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Fig. 2. Recycling process of Ni/MH battery.

Used Battery
v
Crushing
Y
Sorting
]

v

Melting
v
Pb Plastics

Fig. 3. Recycling process of portable lead battery.
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Fig. 4. Recycling process of LIB.
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Fig. 5. Recycling process of cathode scrap for LIB.
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Fig. 6. Collection system of used batteries.
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