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. �

²; 2N*æ~ ÒÏ� /Ï~² Ã&�ö V¢ ö*æ& &ï VÂ>Ú ~ã^B¢ ¢V~� F�� ¶ö� Ój>�
®
. Fê�öBº »'ÁBê'b� ö*æ~ ²> 5 Ò�Ïj Fê~� ®b�, *æ&Nëêê ö*æ ²>�Ú¢
�W~� ²> 5 Ò�Ïö ¾B� ®
. �Úê ö*æ~ VÂ·f ê³ Ã&~� ®b¾ ö*æ~ ²> 5 Ò�Ïj
*� �*¢& �~ �»>Ú ®æ pf 
;�
. V¢B, �³� �¢ Úö ö*æ~ ²> 5 Ò�Ï� ��Úæê�
&kj îN� jº& ®
. 

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
possible.
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1. B  �

Z&*zV, �Þ§ PC, :æ^ �z¢, Æzz �~ �B�
�/b� '« ²; 2N*æ~ >º& /Ã~� � ï� £ 15
%~ �Ë�j V�~� ®
.1) �ö V¢ ö*æ~ VÂïê
Ã&~� ®b¾, *Ò &¦ª~ ö*æº ²'�¾ 
ã �~
O»b� öV>� ®
. ÒÒ�N*æ(LIB)~ ~ã 5 �Ú F
�Wö &~�º jç ��, ¢� � Fê�öB�N ;ã>Ú
®æ pb¾, Ni/Cd*æ¾ >fj �F� ¢¦ *æº F�~

� rJ^ ®
. ��¾, LIB~ ãÖöê *��~ FÂ �ö
º �Úö 'Ëj * >ê ®
.2) 6�, *æöº *�, ÷*Ú
5 case Òò �ö '« .³� ÒÏ>� ®b�, � 7öº �
&~ öÒòê ��æ� ®
. .¢ 
Ú, LIBöº ¶ö'b�

Ö �;>Ú ®º �&~ zBÞ& ÒÏ>� ®
. V¢B, F
ê�öBº ~ãJ"j Oæ~�, F�� ¶öj .£~º B~
; ãBÒ²¢ �»~V *~� ö*æ¢ ²>~º �Ê�j �
»~� '�'b� Ò�Ïj Fê~� ®
. ��¾, *Ò �Ú

öº ö*æ~ ²>�Ê�� <ºÚ^ ®æ ®b�, Ò�ÏVF
� �j� öò jî¢, *^ Ò�Ï ëÚê ¦�� 
;�
.
� ����f LIB¢ j�� Î� �WË ²; 2N*æ~ �
�BBöò jî¢, ��� ²; 2N*æ~ Ò�ÏVF BBö
ê ôf &�j VÞ�� ®
. � ÚÏf Öë¶ö¦~ ;kÏ
�"BÒëb� 2000jêö >¯� ÍöÒÒ2N*æ~ ²> 5
Ò�ÏOnö &� ��Î ��B1)~ ÚÏöB ö*æ~ ²>
5 Ò�Ïö &� �Ú� ÿË, Ò�Ï VF, ö*æ~ ²> 5
Ò�Ï On �j Bò~� ;Ò� ©�
. 

2. ¢�~ ö*æ ²> 5 Ò�Ï *�

2.1. *æ&N �B*�3,4)

¢�f 1993j 6úö ¢¦ B;�ÕÒ�¶ö �Ï /êö &
� »�Öj Û~� Ni/Cd*æöº ²;~ ��¢, Ni/Cd*æ¢
ÒÏ~º B®öº *æ& îO� Ï�� ��¢ jÏ~ê� ~
Zz~&
. 1994j 6úö ÛÖWf ¢�»*æ�ë²(��, *
Òº *æ�ë²)ö &~� ö*æ~ ²>c� {&f 6
6�
Zçb� ²>�
º ©j s�~ê� ~&
. 1994j 7ú, Ö

C J
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ë���~²öBºÕ&��¢�Öö 2000jræ Ni/Cd*æ¢
40% �ç ²>~ê� Ï�¢ ;~&
. 1995j 6úöº æO
¶~�Úö Ni/Cd*æ¢ ÚË~� ®º ö*VVVº öV¾Ò
¢ ~V *ö *æ¢ âÚê� ~&
. 6�, 2000j 6úöº
ÕÒ�¶ö �Ï /êö &� »�Ö� Õ¶ö~ FÎ� �Ï /
êö &� »�Ö� æã>Ú 2001j 4ú¦V �¯~� ®
.
� »�öV¢ Ni/Cd*æ, Ni/MH*æ, LIB, ²;&ö;�»*
æ � ²; 2N*æ 4«ö &� ²> 5 Ò�Ï� ~Zz>î

. 

2.2. ¶ö~ FÎ� �Ï /êö &� »�
¢�f 1995j 8ú¦V �¯~� ®º ~ã V�ê³� Õ~
ãV�»Öj "*b� ~�ÕB~; Ò² ;W ºê»Öj 2001
j 1ú¦V �¯~� ®
. � »�f &ï�Ö, &ï²j, &
ïöVf ?f *Ò~ Ò²NZj ~ã¦~¢ ÛB~�B bî
j �&� B~�Êº Ò²¢ �*~V *� V�»�
. �¢
�Ú'b� 
*~V *~� öVbj '.~² ¾Ò~ºÕö
Vb ¾Ò»Ö" ¶ö~ Ò�Ïj /ê~ºÕ¶ö FÎ �Ï /
ê»Öj 2001j 4ú¦V �¯~� ®
. �Õ¶ö FÎ �Ï
/ê»Ööº ²; 2N*æ 4«�Õæ; Ò¶öz B®Öb�
æ;>î
. �VöBÕæ; Ò¶öz B®Ö�¦ Òë¶ ��
¶N' ²>& ãB'b� &Ë~�, ²>B ©j Ò¶öz~º
©� VF'ÁãB'b� &Ë~�, ÿ�ö Ò�¶öj FÎ~
² �Ï~º � S jº� B®b� �;~� ®
. V¢B, *
æëêº æ.ræ ¶N'b� 
�~~ ö*æ~ ²> 5 Ò
�Ïj ~Z'b� ~�¢ �
.
»�� �-² ;zB �Fº ~ã 5 ¶ö~ B£� Ã&~
� ®V r^�
. ¯, öVb~ VÂïf Ã&~� ®b¾, �
«¾ªË� ¦�~�, ¢¦ ¶öf j� &Ë �>& 6²~º
º^�
. ~�, öVb~ �« ¾ªïj 1996jê V&b�
2010jöº 50% �~� 6²�Ò ©� Ï�� k;>î
. q
�, *Ò~ &ï�ÖÁ&ï²jÁ&ïöV; ãBöB B~;
Ò²� ãB�Ê�j *~�B¢ � jºW� &v>� ®
.
îæïb�, Reduce (öVb~ B�ÛB), Reuse (¦® �~ Ò
ÒÏ), Recycle (öÒò�B~ Ò�Ï) � 3R~ «�'� ºê
� jº~² >îV r^�
. 

2.3. ö*æ ²> �Ê� 5 Ò�Ï *�
(Ò)*æ�ë²º 1995j 7ú,ÕNi/Cd*æ *¢� >÷ *�
�ÎÖj ·W~� ö*æ~ ²> �ÿj ¶N'b� �·~&
�, 1999j 6ú¦Vº �¢ z× &³z~V *~�Õ²; 2N
*æ ÒÒ��ç *��ÎÖj ·W~� ²; 2N*æ 4«ö &
� ²>f Ò�Ïj ~� ®
.5) �ö V¢, *æöº �ê�
Ï�~ê� Vãïb� �ª~� ®
. .¢ 
Ú, Ni/Cd*æº
�vï, Ni/MH*æº �� �ÿï, LIBº Óï, ²; &ö;
�»*æº ²ïb� ��~� ®
. "º �ÿb�º Ò�Ï
ëÚö ^& ºÓ, �ê ��~ ºê, ²> ã�ê ö*æ~ ²
>N Ã&, Ò�Ï 7K6�~ {&, ²>ï Ëçj *� PR,
jÏ �� ��
. 
¢�f *Ò 4&æ ²>ã�¢ Û~� ²; 2N*æ¢ ²>
~� ®
. b& *¶VV ëÚ~ FÛã�¢ �Ï~º ©�
.
6
6�¾ BjÊbVöB *¶VV~ A/S¾ *æ~ v~ �
j Û~� ²>~º ã��
. � ãÖöº ëZÏ j:J 5
*ÿ ��~, ��Ï Z&*z 5 ¢Ê6��V, jç �«Ï 5
zÒã�Ï �� ²>B
. ~�º *¶VV¢ �/~º ²
6
ö ö*æ ²>�j J~~�, ¢> ²j¶¢ &çb� ö*æ
¢ ²>~º ã��
. �VöBº ¢> ²j¶& �« 5 v~

� &Ë� ZF*z 5 j�Ï �� ²>B
. q�º ÖëöV
b ¾Òë¶& *æ¢ ËO� ÖëöVbj öV¾Ò~V *ö
ªÒ� *æ¢ ²>~º ã��
. �VöBº ëZÏ ¢Ê6�
�V, OÒÏ, ~òÏ 5 G;VÏ �� ²>B
. îæïb�,
æO¶~�Ú~ 7Kb� ²j¶& ªÒÁVÂ� ö*æ¢ ²>
~º ã��
. 
¢�~ ö*æ ²>Nf *æ~ «~ö V¢ �² N�& ¾
� ®
. � 1öº *æ «~ê ²>N *�j 1999jê V&
b� ¾æÞ ©�
. .¢ 
Ú, ¶ÿNÏ �»*æ~ ²>Nf
105%ö �~¾, ²; 2N*æ~ ãÖöº 19% ;ê� jç Ô
f >&�
. ²; 2N*æ 7öB Ni/Cd*æ ²>Nf 1996j
êö 20%, 1997jêö 24%, 1998jêö 21%, 1999jêö
20% ;ê�
. 

3. �� 5 F#~ ö*æ ²> 5 Ò�Ï *�

3.1. ²;*æ~ ²> &N ;k ÿË 
�� 5 F#öBê *æö &� �B»n
� ;j>Ú ®

. � 2öº ^ê '�~ *æ�B *�j º£ ;Ò� ©�

.3) ¢�f "� ¶ö~ FÎ�Ïj Ï'b� �B~� ®º
>�ö, �� 5 F#f ~ã�B¢ Ï'b� �¯~� ®º ©
� �² 
� 6�
. ��öBº *æ¢ �B~º "»� 1989
j ã¦V B;>Ú 1994j �6öº 14B "� ¾ÚÒ
. &
ç*æº TCLP (Toxic Characteristics Leaching Procedure,
ëWÏÂ�þ), Lethality (~ÒW) �b� Ö;>�, »~ º�
Ò�b�º ²>, î���, îO Ï�z �� ®b�, ' "ê
� £* 
�
. ²; 2N*æöBº Ni/Cd*æ, ²;&ö;�
»*æ& ��B
. PRBA (Portable Rechargeable Battery
Association)º ' "~ »�� B� �¢ &w� 
¦~� �
O»b�BÍMercury-containning and Rechargeable Battery
Management Act"¢ Bn~&b�, 1996j 5úö B;>î
.
� �O»ö V¢B, &ç*æ, ��ÚÏ, îO Ï�z �� �
� ÚöB Û¢>î
. 
�Þ, F#öBº 1991j 3úö *æö &� æ_B(91/157/

EEC)& B;>î
.6) �¢ "*b� EU &��~ »Bz& 

�>Ú, 2001j 1ú *Ò Î� �&& 
�~� ®
. 1993j
10úö *æ î�ö &� æ_B(93/86/EEC)& B;>Ú ¢>
�.VÛö ªÒæ ö ©j ~Zz~� ®
. 1998j 12úöº
*æö &� æ_B 91/157/EEC& ¢¦ B;>Ú 98/101/
EEC� B¯>î
. "º B; ÚÏf *æöB~ >f �B~
& 250 ppmöB 5 ppm �~� Ôj rb�, �º;f 2% �
~� >î
. EU &�� 7öB J�¦�º 1994j 1ú¦V �
¯~� ®b�, 2000j 1ú *Ò EU &��f 
� 7 6º
¦Æ 7b� Î� �&& &wj ~� ®
. �~ Î� �&º
EC æ_ö V�� ®b¾, ÎVö, J�¦�, ë¢ �f ë¶'
� »nj B;~� ®
. *Ò Î� *æ¢ ²>~ê� º�~
� ®º �&º ÎVö, J�¦�, JÊÞÒj, Ê*Ê, Ê��,
ë¢, *·Ê � 7B��
. 6�, EU &��f Î� �&&

Table 1UU Recovery rates of used batteries in 1999

Volume of use
(1,000 t)

Volume of recovery
(1,000 t)

Recovery rate 
(%)

Lead battery 273 286 105
Portable secondary 
battery

7.2 1.4 19

Primary battery 77.4 14 18
Total 357.6 301.4 84.5
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2004jræ Î� *æ¢ ²>~º Onj ¦Æ 7�
.

3.2. ²;*æ~ ²> *� 
��öBº Î� "& ö*æ¢ ²>~ê� º�~� ®æº
pb¾, PRBAº *��j &çb� Õ*� >÷ *��ÎÖj
·W~� 1995j 1ú¦V �ÿ~� ®
. RBRC (Rechargeable
Battery Recycling Corporation)& � *��Î~ &Ò 5 Ú'
j ��~� ®b�, 2000j 1ú *Ò 285B Ò& &«~� ®

. � >÷*��ÎöBº ' "öB ²>B ö*æ¢ �� Ú
3B²~ �ÿ ²>�6ö Îj Â
Æîj"ö ®º Ò�ÏëÚ
ö ÚÇ�
. � *��Îö &«~æ p� ' ëÚ& ë¶'b
� ²>~�ê >¾, zÊÞ�öB jÎN'�� ^B& B�®
j ãÖ kª^B& ®
. z×� ö*æ¢ ²>~æ pb�, *
æ¢ 6
� > ìb�, *>~� ².j Ú¢ �
. 
ÎVöº Î� *æ& ²> &çb�, ²>Nf 1997j 52%,

1998j 60%��, 2000j~ ²>N Ï�º 75% �ç�
. J�
¦� �� Î� *æ& ²> &çb� 1998j~ Ni/Cd*æ ²
>Nf 75%��, ²>N Ï�º 90% �ç�
. ë¢ê Î� *
æ& ²> &çb� 1998j~ ²>Nf 40%��, Ê*Êê Î
� *æ& ²> &ç��, 1998j~ ²>N Ï�º 60%�
.3)

4. ²; 2N*æ~ Ò�ÏVF

4.1. Ò�&Ë� �F.³
� 3f Ò� ¶ö�¢º &6öB ²; 2N*æö �FB .
³~ �Fïj ¾æÞ ©�
. Ni/Cd*æº ��Ú, î. 5 Æ
� &ç��, £ 80%& Ò� &Ë~� æ7� ¶öb� ²>>
� ®
. Ni/MH*æº î., zBÞ, Æ 5 rare metal� &ç
��, £ 85%~ Ò�&Ë� .³j �F~� ®
. 6�, LIB
º zBÞ, Æ, r��ª, ÿ � £ 65%~ Ò� &Ë� .³j
�F~� ®
.7)

4.2. *æ «~ê Ò�ÏVF
�â 1f Ni/Cd*æ~ Ò�Ï *�^Ê¢ ¾æÞ ©�
. Ni/

Cd*æ~ ãÖ, £ 800oCöB �� �¾Ò¢ ~� ��Új >
BªÒ~� ��Ú .³ 6º Öz ��Úb� ²>~�, 
r

&��;j �ö Ni/Cd*æ~ ¦�Òò� ÒÏB
. �Þ, Æ
5 î.f ¾�î.� Ò�>Ú Êv.Ê;~ Òò� Ò�ÏB

Table 2UU Regal system for batteries in developed countries

Japan USA EU

Purpose 4 Reuse of resources 4 Protection of environment 4 Protection of environment

Related law

4 Recycled-resources use law
4 Guide line
4Waste disposal law
4 Law for useful use of resources

4 Federal law : Hg- containing battery act
4 14 states enacted the law.

4 EC Directive : batteries containing 
     hazardous materials
4 14 member nations enacted the law. 

Enact date

4 Recycled-resources use law : 1993. 6
4 Guide line : 1999. 11
4Waste disposal law : 1994. 3
4 Law for useful use of resources : 2000. 6

4 Federal law : 1996. 5
4 State law : 1989-1999

4 EC Directive : 1991. 3, 1993. 10
4 Member nations : 1994 - 1999

Target batteries
4 Ni/Cd, Ni/MH, LIB, Portable sealed 
     lead battery

4 Cd- and Pb- containing battery
4 Hg-containing battery

4 Hg, Cd à 0.025 %, Pb à 0.4% 
4 7 countries ; recovery of all batteries

Require-ment
4Marking
4 Easiness loading/ unloading of battery 
4 Recovery

4 Marking
4 Easiness loading/ unloading of battery 
4 Recovery

4 Marking
4 Easiness loading/ unloading of battery
4 Recovery

Organization
4 BAJ* 4 PRBA : 1991. 6

4 RBRC : 1995. 1 
4 EPBA** : 1993. 6

* BAJ ; Battery Association of Japan
** EPBA ; European Portable Battery Association

Table 3UU Contents of metal in portable rechargeable batteries

Metal Content (%)
Total content of 

metal (%)

Ni/Cd

Ni 15-20

ca. 80
Cd 20-25
Fe 30-35
Co 1-5

Ni/MH

Ni 40-45

ca. 85
Co 5-10
Fe 15-20

Rare metal 10-15

LIB

Fe 20-25

ca. 65
Co 15-20
Al 5-10
Cu 5-10
Li 2-4

Fig. 1UU Recycling process of Ni/Cd battery.
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. 
�â 2öº Ni/MH*æ~ &�'� Ò�Ï *�^Ê¢ ¾æ
Úî
. Ni/MH*æ~ ãÖöº Ï�";j �~�, rare metal
j "Wªb� ~º >²&Ë�.~ Ò�VFf jç BB>Ú
®æ p
. ��¾, î., zBÞ 5 Æf Êv.Ê;~ Òò�
�Ï� > ®
. 
�â 3öº ²;�»*æ~ Ò�Ï *�^Ê¢ ¾æÞ ©�
�, �»*æº Ï�;N �;j Û~� Ï� ²> &Ë~
. 

LIBöº �&~ zBÞ¢ �F~� ®ÚB 
·� Ò�ÏV
F� Bn>Ú ®b�, ê³ �� 7ö ®
. �â 4öº � &
�'� *�^Ê¢ ¾æÞ ©�
. ö*æº ªêj Û~� >
æ¾ *V¦®j B�� êö 1000oCöB ²Wj �
. � "
;öB .³j B�� bî
f B�B
. ²W êöº ªêf
ª/�;j �~�, ª/�;öB Û"~æ á� ªööBº ¶
KFêj Û~� ÆÊ�Ï, ÿ 5 r��ª� ²>B
. ª/�
;j Û"� �^� ªöj �Ï~� BzBÞ¾ zBÞz�b
~ B�& &Ë~
. BzBÞ¢ áV *~�º ÖÏ�f Ï

ºÂ �;j �~�, �Ï�f z�¾Ò �;j �~� zBÞ
z�b� áÚê
.8) � <öê �� &æ *�^Ê& Bn>
Ú ®
. � .� �â 5ö ;�Ê�ÏöB �Bê zBÞ¢ B
�~º *�^Ê¢ ¾æÚî
. zBÞ¢ �F� ;� Ê�Ïf
"ÖöB z�'b� Ï�B
. � êöº squeezing �;öB
"zzBÞ¢ squeezing~�, �Úç�~ "zzBÞ¢ *�C
Â~� Bê 99% �ç~ BzBÞ¢ B�� > ®
.

5. ö*æ~ ²> 5 Ò�Ï On

5.1. �Ú~ ö*æ ²> 5 Ò�Ï *�
*Ò �Úöº *æö &� »' �Bº �~ ì
. 
ò,

Í¶ö~ .£" Ò�Ï /êö &� »�Îj Û~� 2000jê
ræº ~ã¦�.j ¦"~� zb�, 2001j¦Vº ~ã.~
.j ¦"~� ®
. .¢ 
�, >f*æº B� 120ö, Öz
f*æº B� 75ö, 20 græ~ Ni/Cd*æº B� 16ö, 20 g
ræ~ ÒÒ 1N*æº B� 16ö~ ~ã.~.j ¦�~� ®

. �Ú~ ö*æ ²>Nf �® ��~�, ²>B ö*æê &
¦ª ²'�¾ 
ã �~ O»b� öV>º 
;�
. �º ö
*æ~ ²>�Ê�, Ò�ÏVF" ?f �*¢& �»>Ú ®æ
pV r^�
. ;¦º öVb~ Ò�ÏVF BBj æö~�
®b¾, Ò�ÏëÚ
f &¦ª '^~� ��BB �K� ìº
©� ^B6�
. 
cöö ²Ò� (")�¢.³Ò�f 1986j¦V Ni/Cd*æö
B î.Ê�Ïj �Ö~º Ò�ÏÒëj ~� zb¾, �"öº
�ëj 7æ� ç��
. 7"�ö ²Ò� (")ÒjzÒjº 2000
j 8úö Jã>Ú, *Ò Özf*æf >f*æ¢ &çb� Ò
�Ïj ~� ®b�, &ç*æ¢ {&� ©b� rJ^ ®
. �
<öê æ.³ 5 F&.³j ²>~º ëÚ
� LIB~ Ò�Ï
ö &�j <� ®b¾, VFBB �K� ¦�~� &� 7�

Fig. 2UU Recycling process of Ni/MH battery.

Fig. 3UU Recycling process of portable lead battery.

Fig. 4UU Recycling process of LIB.

Fig. 5UU Recycling process of cathode scrap for LIB.
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©b� 2kB
. 

5.2. ö*æ~ ²>On
ö*æ¢ Ò�Ï~V *�Bº ö*æ Ò�Ï VFBB� F
¯>Ú¢ ~�, FÎ '.� ²>�Ê�� {ã>Ú¢ �
. 6
�, �¢ *~� ;¦, ëê, ²j¶ 5 æO¶~�Ú �� F
V'b� 7K~º ©� &Ë 7º� ¢�
. 
�¢ *~� ;¦º ÖF »'ÁBê' �B¢ ;j~º ©
� :²ç~
. ö*æ~ ªê²>& Ï�~ê� ��¢ ~Z
z~�, ÒÏVVöB *æ& îO� Ï�� ��� Jê~ê
� ~�¢ �
. ~��º *^*ö²¢ J~~� ö*æ~ ²
> 5 Ò�Ïö &� ^B¢ Úê'b� ¦Æ� jº& ®
.
¯, *æ~ �� 5 îO Ï�z, *æÒÏVV ëÚf~ 7K
On, jÏ ª�~ ^B, ö*æ~ ²>�6 �»On, ²j¶ö
&� êã�ÿ ;zOn �ö &~� ¦Æ& jº~
. q��
º Ò�ÏVF BBö *�'b� æö~�¢ �
. Ò�Ï ë
Úº &¦ª '^~� Ò�ÏVFj BB� �K� ìº 
;
�æ�, ;¦Â���²~ æö ~ö Ò�ÏVF BBö ��j
¢ æö~� '« ^Bæö, �b�2 ¦� �j Û~� *^ë
Ú¢ GW� jº& ®
. îæïb�, ²j¶¢ &çb� ö*
æ~ Ò�Ïö &� '�'� êã�ÿ� jº~
. B~; ã
BÒ²¢ 
*�ÊV *~�º �"
~ Ò�Ïö &� ~�B
�& j>'�¢ � > ®
.
ö*æ~ ²> 5 Ò�Ïö ®ÚB *æ&N ëê~ ��ê
7º~
. �Vöº *æ B� 5 ÒÏVV ëÚ, *æ 6
 5
>«ëÚ � Î� ëÚ
� ��B
. ö*æ~ ²>º *^�
Ú¢ �W~� Úê'�� ¢&W ®² ºê~�¢ Î"'�

. � �Úº ö*æ~ ²>*��Î~ ·W, ²> 5 Ò�Ï
*�~ 2k, Ò�Ï 7K6�~ {�, Ò�Ï ëÚ~ {�, ê
ã�ÿ �j �
. 6�, *æB�ëÚº �ÏïÁË>« *æ¢
BB~�, ö*æ~ VÂj *�º �K" ~ã�zW� Ö>�
�; *æ¢ BB~º� �K~�¢ �
. *æOëÚöBº *
æOöB *æ~ ªÒ& Ï�~ê� Jê~º ©ê 7º~
. 
îæïb� *æ&N ëÚ~ ¶N'� ²>öº �ê& ®�,
²j¶ 5 æO¶~�Ú~ '�'� 7�& ®Ú¢ ö*æ~ ²
>Nj ¸¢ > ®
. ²j¶& ö*æ~ Ò�Ïö &� jºW
j ��~� &;öB ÒÏ~� Â ö*æ¢ ªÒVÂ~�, æ
O¶~�Úf 7K~� �
 ö*æ¢ ªÒ>�� > ®ê� ~
�¢ �
. 

5.3. ö*æ~ ²> �Ê�
�â 6f ö*æ ²>�Ê�~ ¢f¢ Bn� ©�
. *æB
�ëÚöB B�B *æº OëÚ, qÞëÚ, Û�ëÚ �j �
öB ²j¶ö² �/>�¾, &*B® 6
6j Û~� ²j¶
ö² �/>� ®
. ��öê *æ& �/>º FÛã�¢ ;
{® 2k~�, �« 6
6~ 7Kj áÚ ö*æ¢ ²>~º
�Ê�j �»~º ©� Î"'�
. 6�, æO¶~�Ú~ 7
Kj áÚ ²j¶�¦V ö*æ¢ ªÒ>�~º ²>ã�ê 7
º~
. ' ²> ã�¢ �ö ²>B ö*æº Ò�ÏëÚö Ú
Ç>Ú ¾ÒB
. � r '« ö*æ¢ «~ê� ª~~º ¶ÿ
FêV& jº~�, *æöº «~ê� 
� ïb� ��>º
©� jº~
. ö*æ~ ²>f Ò�ÏÒë� ãBWj <V
�*öº *æ&NëÚ& jÏ~ ¢¦¢ ¦�~º ©� �Ò'
�
. ��öBê *æ &NëÚ
� ö*æ ²>�Ú¢ Jã~
�, ²öÒ~ ²j� �ÿ~� ®
. ��� ö*æ ²>�Úö
²öb� &«>Ú ®æ pf ëÚº ë¶'b� ö*æ¢ ²

>~� Ò�Ï~ê� Bê'b� ~Zz�Ò jº& ®
. 

6. Ö  � 

*F� :f ?� �" �ÿÛ�VV, �Þ§PC �~ >º&
/Ã�ö V¢ ²; 2N*æ~ >ºº Ëêöê ê³ Ã&^&
æ³F ©b� .çB
. *Ò ö*æ& ¢> �.Vf ?� ²
'Á
ã>� ®b¾, ~ãJ" Oæf F�� ¶ö~ .£�¢
º &6öB �� »'b� ²>& >ê� �B~�¢ ~�, ²
>�Ê�j ;j~� Ò�ÏVFj �/® BB~º �~ �*
¢ �»ö ¾J jº& ®
. ��� ";j Û� ö*æ~ Ò
�ÏÒë� ãBWj <²>� ö*æ~ ²>Nf ¶�'b�
Ã&� ©��, î�Ú Öëb� &v>Ú �ÏcÂ~ Î"ê
V&B
. 6�, *æB�ëêº �WËÁË>«z *æBBö
�K� öò jî¢, *æ&N ëê& ¶N'b� ö*æ¢ ²
>~� Ò�Ï~Jº �Kj ~�¢ �
. ���, &ï�Ö, &
ï²j, &ïVÂ�¢º *Ò~ ãB�Ê�� B~; ãB�Ê
�b� :: ©�
. V¢B, ö*æ~ Ò�Ïj *� �*¢ �
»~ ¢~b� ~ã F�W� ¸f Ni/Cd*æ¾ >fj �F�
*æ �j &çb� ö*æ~ ²>�Ê�j �³® �»~� Ò
�Ïj Fê~�B, V>� z× W?>� ²> 5 Ò�Ï &ç
*æ¢ {&~� ¾&¢ � ©�
. 
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Fig. 6UU Collection system of used batteries.


