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OHLEI DA FHEZ R LTz, EUHLEE S R S 2V DX KA > D 170,000 » i THY ., DNWTT T A,
AARLZS, LOLAATAHTLY OBRIHLEE THAL EHAARIZ 03 »FTTHY ., R4 2.1 »Hr, ~b
X—1.9 ¥, AA A 1.6 7 ATICHEARD LIEF DN Z Enbhd, £, BIEN 1ELUTFTTHLF =
AR M HATH AT AHZY OWAEIL 1.3 TR 15 AT EEVKETH D Z LRy holz,

180,000 - m [E T & - 25

160,000 - ) i

£ 140,000 - Py 21 S AOFARLDOEITMSE | 5 55!

%ujlza,om - ,16 L9 ‘1_5 .-

i ) i =

ks 1gg,ggg | *13 .3 "
’ -1

1=l 60,000 0.6 .D.T ﬁ

40,000 - 0.7 o5 &

20,000 - 0.2 Mol3 .

0 - 0 =

A2 =~ F =2 £ 7 # F H#H Z H
4 W 4 = T 3 0 o J A &E
A2 fF = z w w5 1 + A
I [ A S a0
¥ F I
e

2.1-3 FEOELIEE . ANATAHTZY ORI

19



UbEXv, 1 AHzoEIRE, BIGER, TAHTZY OMSEIZIBWTHAD/NEEMORIL « U3 A1 7
RIUE EU OfEREALTHDEEZ TR TWD ZERH LN E o7, REURTIIAKRLZD4A
EDEL « U HA 70 2T AOfge & RRRILUICOWT LD FFMAR L Ea—21T o7z,

2.2 BAX
221 @M=

Hﬁf@@ﬁmiofm%ﬁmﬁm@%ﬁﬁﬁﬂﬁét . I TR O —RERIZOWT, 2.2.3 11
TR RO —REHIZ DN T, 2.2.4 T TIT/MNE ZREMIZOWTENENEN LN A 7 VD
A & BURIC DWW TR LT,

2.2.2 —REM (FHE) OB - JHA )L
1983 40 &L LOTFhE) O FHE 22, Filo—kER GZE) OKEREIX KIS RS

Lz 29, KER%Z G Lo OBERD « LG SHL, oo ZAH & 530 T 5 BIRAN 2 L7-, 1985

TS AT R RS S R LI 2 AR E B S0 KR L2 & B O LE B L Tk H

AW 72#Z 2 5 ER LT-, (COCHk29 X v 51 H)

1) —BEEMTICER SN DHEMIT, ho Zh L Hbt TR L THATRRRERS FRFICHEE 722
RPN IpNT & Flo, TAB Y~ B OKEEGHEOMREL, A% A AOKEREM OB, L
HIZ XD ATERBEREOHEN —BRONDIARBLTTHD I L, LEN- T, AEREREOBIEN
5. BUTIEREOIESFAX S, FEOHELZH T 2 LEIIRD b2 b,
(k260 L v 51H)

2) X OPRENOSLELEFREEROLIEEN=—ZXOEE 0 ICHIET D720, BERENZENENOL
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ENBHEML, 1995 4512 579 HIRIATE — 2 Lo 7= LIRE, Bra 2 L, 2008 41213 251 HiRiA & 72
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DREWDOEELREIZITTNDLEEZILND, —HFUUHEY 2001 FI28—27 ZH R %R0 A L
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EERTH D 3 HIZIE 8,237 7w AT & 720 (14T 1,241 Rk % 5 1F T 1,071kg

DR L EMMNEIL S 7z 29, £ 2.1-5 1R LIZEN A EOHEEMEN S, [

1L 0.13% L & HEE STz, X 2.2-2 K& EHAE
ygass
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TW5EMY =7 O 6 FIFE AN Corepile MMMBHEIZE D D TH D, At 27,400 HETO RIS Z & 5|
FRIZEIEA KR EVDOIFA— =72 EORENLE (BIED 38%) L=av—F (EIXED (58%) TH
%, 2009 4121 7,050t DFEMAEUL L, 1 ANH7= 0 ORIILEIL 114g & HEE S7z, Corepile DR EE

% 2.3-14 [ BOX (752 &) 12
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FICERHEH SN TV ERMEIE K AR A2 £ 2.3-6 1235 L7z, Screlec!? }z Tf Corepile® DI L 1 |
200947 7 AR T 9,550t DEMMNENL SN TRV K 2.3-61Z5#H L7 7 v ADEMAKTEE 31,000t
N5, EWNTORIERT 30.8% & #HEE ST,

# 2.3-6  Corepile O FE AN & K ONE]IL =R 55)

2003 2004 2005 2006 2007 2008 2009
75 ABMBER (b) 28,500 30,900 32,570 33,600 32,830 31,083 31,000
[ & (t) 1,635 3625 4335 5135 6,125 6,267 17,050
EFRF BT D BICE (%) 57%  11.7%  13.3%  15.3%  18.7%  20.2%  22.7%
58 Y = 7 & LI IR (%) 10.2%  20.8%  23.6%  27.1%  31.9%  34.4%  37.3%

BE FF =T 56.3%  56.3%  56.3%  56.3%  58.5%  58.6%  61.0%

2.3.9 R—352F

R—T > RCIEHrEMIES 2 HE &2 LLETNC, EU OBEZEW L% [EN(L L= Waste Act O ¢, Eih—
BICEAL T DVESBEABOT L, DAFELNNGEWEZ AIRERNEVHEDLRNI & )FEETOIRE
EROT &, DB FETHINT AL, D4 REBELE LT, £7o, A—T v FRERIES
Ik v EMTPOESEESHA S, ERE T 0.0005%LL EDKER, 0.025%LL EDA KA 0.4%0 1
D EELBEBMORTEN LS, CHUTORECTLERESRO~—7 2175 2 EMRBEHBMT 5T
VT2 50, BT EE S LIRTOBEBM O EIIZ DWW ik, AEHfERANEE, EEMAMEER, =0 NERO
3 FHOAZENOXRE LTEY, Bl A — I —ClAERTITIEFM S L EREIAEOHB IO b & T
—E LU EDRIAFRBE T STz, BELE LzRIRAER TE R2WGEE, TiHIcioeE Lz
BB B e %A 5 A & 75 Tz, 2009 - 4 AICi3HrEmE S B ENE LS, 2 TOFE
BHLOEIL « VYA 7V E{TH>TWND,

2003 F 1 HIZ@E A — I —Cl A FEE 12 L o TRk S 2 ElEI A & REBA 728533 S 40, ARGEE S0
NEER . BE B COMS RN AT > TV D 4, [EINFEROFEFH TV 21T EU GEE O TIE% I
ICHT=%, B EEE, BR5E R LT 2009 4£ T 20%, 2012 4E1C1E 25% & LTV 5, 2009 4E T 27,200
T FTAENLAR & 720 . SR OBETIXFEERNIC web EOHIX THER TE 5,

REBA @ 2010 #5357 JAuE, BRAZLUR 7 4R/ T 3,442t OFE A EIN Sz, FEDEIEIZD
WTIEREHEDN 2o 723, AFE SN TWilE 3 EMOESE 1 HH 7= OB EMm I E(kgbox) &, &
FEORZOEAEL (box) 75 2007 4F7H 2009 FFOEIUEITER 2.3-7 O L D ITHEE STz, HEKBEIC
X% 2009 FEOBBMIAILEIL 470t TH Y, HEN—ATIT%NHAEFEBE L b0 ThHoT, R—F K
D AN 38,116,000 A 925, 1 AdH7- 0 OFEMBINET 34g & HEE S NT-,

#*& 2.3-7 40O REBA (T X 2 &AL & 57

2007 2008 2009
B O H ¥k (1box) 11,538 13,583 25,517
1K % &7 0 o285 i E & (kg/box) 50.45

75 [ U & 4 O il (kg) 582,092 685,262 1,287,333

REBA T EESCHIBEROW /17200 Tl ERBEN Y HA 7 V~OS I E ARt 5 EEALER TH
HELT, HEMEICD T T 7 a7 T L2241 LT 5, BEEL2EHT UL, oY BOX (K
2.3-15) LR A X — BRIEHE AR IR CIRIt S5, 2005 456 H B, 1kg OFEM A IEETIUL,
1 RA Y MEFRIZEZ DRA » MRIESNEASIL, FRIEON 20 7 ORNLRA - a2 ar& e b
DEHLDLIZENTED, K23 16 IZFHE ORI ZR Lz, BHEIZHBEHEIS L Th X arinezne
N2V . SRR BT OIFENS . Yy W —R— VD ZR—Y HfL, KEFZE T OBEMESS ) — MR
VarETRESHESN TN,
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2.3-15 [ElX BOX(GR—F > k) 19 2.3-16 FFBIE (HhEREE 15pt) 19

2.3.10 Fz O

F = a TIHIFEMIES (91/157/EC) 1Tkt LT, 2001 4EICIES A HIE L, REICER A —— LA
SEE D ILFE]RIRFIA ecobat!® & AllF% L7=, BILE ecobat [FIKFE)ECH B RIS 13,832 A FITIZ AL, % 5%
L, X 2317TIR L7 XD RENUESRZ BERAA L 0D, X 2.3-18 121X, 2003 725 2009 4% T
OB AN E AR LIz, 2009 4ED ecobat 2 & ¥ 386t OFEMAEIL S, F = =D AH 10,334,000 A7
5, 1 Adb ORI EIT 37g LHEE S iz,

2.3-17 FEhEI BOX (F = =) 15 2.3-18  ecobat O E AT E(t)1»

2.3.11 FKRIL+HIL

RV R HTIE 2001 RO ER & FHEME OE OB T 2BUEIC L0 BUEER R OEHAEST T8
FERHOBEMZRIRE LT« U A 7 VREBT Sz 52, EBISUF IR T OIS 23 it 5 i,
INEZT AT 2002 FIZRIEEF SN G 72 5 A EILHA Ecopilhas 23583 STz,

2009 1349 2,000 #1:7% Ecopilhas IZHNF L, FAE0WPE, BHE%FE 16,000 7 B THLEREIN AT > TV
% 16, 2009 FEDIUERIZHOWTIL, L#DH 721 H~4 HD 4 7 HFOINEE 88t 725, 4 264t T
oD EHEESNTZ, A NHLoO AT 10,608,000 A 9725, 1 AdH7 D OENLEIT 25g & HEE STz,

2.3.12 ARA Y

AL 2 TIE 1997 FICEWN TEMENIR Y 1 7 WEEHE L, H
TR (91/157/EC) XV bt LW REOEMm ORI « VA1 7
IVEATH T EMED B 52, ZhET, 2000 412 ASIMELEC®

(15 o 5 pas OV NI FZ BB ISR 35 A — 7 — O FFER) 21n3E
WMoY LT, /NEEME - BEBEEA - EEHBEmA IS E Lz EIL
[{& Ecopilas! P A Al S vz,

Ecopilas I% 2009 FBL/E 453 (L3S L CTE Y | MBEEED AL D HIGIZE T 52 = 7 I3F M ER
T 76%, PEFEMEM T 25%% %, Ecopilas TIIEE sk CIRFTEIEZEIZK 2.3-19 128 L2 [BINE SR %
Bl LTV % 59, [BIUHLA DOETIEL web YA R BHEER TE 5, 2009 4 Ecopilas 1% 8,500 fE DO AN
H B 27t EE A B 160t /INMEEM 983t DFF 1,170t Z[EIL L 7= 59, A1 > D N[ 44,874,000
A D, 1 ANd7 b o/NEEREIEIL 22 L HEE ST,

X 2.3-19 FEM[EIINE #5
(AA V) 1D

2313 4FYR
A XU A TIXIREMIE IS U TEMOAEWEMGN BT 2 EHITHE S TWnizay, EiolmE
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W VA 7 VEMEBET 2855372 <. B BEINFENESL SR 2Tz, Z0d, 4 F ) AEH
WNTO/NEEMOEICRIZIEF 1K BRIEETH D 0L b,

LL, #FEMfES (2006/66/EC) % 9 (1T 2009 4FIZEWNIEE R H L, 2 COREOEME 551
I B 2 R T A B ME A U 72, 2010 4RI 3 — 1 v 342 © WEEE e V& [H]Y - )%47»%
ST = ERPSOS A U ZERNTOEIL « U A 7 VARG LT, FAERRIRTENE & RG24 % A LS, &
HIOL T b EEbhs,

2.4 dbk
2.4.1 XE

KETIE, 1989 FE ) B EMBLH OMIENHIE SN2, BRINDHEUL, ~— 27 For, MO LES
b7 EONFITH— S TE LT, M Lo THIx OFLA TIT > TWiz, 1996 45 5 Alc =% FEME
INE T — ViR A2 xS & LT, EHRYE (MRBM : Mercury-containing and Rechargeable Battery
Management Act) 235K L, RARHECHY 4 LEGLICEET 2 FH R E3kE— S v/, MRBM (Zi35xf
GEEBMICOWTHA DRI AT A ERETHZ L e, MUANLBFESEEICT D2 RS TY
%Y,

1994 4 3 H|Z|3&E A —#—5 . (Energizer, Panasonic, Sanyo, VARTA. SAFT) (ZX Y RBRC?
(Rechargeable Battery and Recycling Corporation) 733%37 41, 2010 4BIfE T 350 tLLL EAZ L T
WD, ZIMLRWAERETEMTORIL S AT L2 L2 T T2 6720, RBRC T4k x 51T 4K
W7 v 77 L, Bl (Call2Recycle) 3] ZJEBIL T\ 5, 1997 HEBIE D T4 & O TRIEGHEFHN LR
Shlc, BUNE=0 REMOZZXGE L THEINAZTT > TWe2s, 2001 4F 1 A 6i3= v 7 LK
UF U LAF g, N — GBI A INZ 72 4 FEO/NE _REMZEIR L T\ 5, %@%2%8
T8 A=y 7Vl EMAGEINMN S du, X8RN 5 FIE L 72 -7, 2011 FBTEDINEIC LDl o—E
B 241 RT,

# 2.4-1 KREPNEIZ X DM &, RN —E Y

ik i

=0 REME /NG — VI EEMORENEILS | 7, IRX VX TAFY, =a—Txy—V— AAf, B—FTA
. VA 7 VEIT#EE 7205 % L nide bl | R, AV—F 2 K, RN—F |k
W

ETOMEMA LIZEBERMOEEN LS, VA7 | TVY T, ma—nr Ty — T—AY— Za—AFa IiL7
IV E TG 72 MLy e LR T AU 7R DR AN=T S —ABRTAF, axFhy b S —RAFak TalF,
Fray NTA NUUARET AT 4T YU ARha T AT,
TAAT, hoARFar o yX— THXIA NATTF, ULRA
fR—=V=F S A=V, U Raryy RTTAN, IAXI T

ETO RBMOBEENEEIE S, B VA7V | AVTHA=T =a—3—7HH
NLEEThH D

2.4.2 Hhr45

T TIEKE O L 9 7o OEMEIE /2 < AN TIRE SN D EIO P EHIZHOWTEE R E A 5% 1T T
67, KED MRBM #{EHLTWS 9, B F X TORIRKEOTY B A 27 VidkEEFT L
RBRCC(Rechargeable Battery and Recycling Corporation of Canada) 347> CE V., 1997 FEnbH =0 K
it &k O Do — ke Z2 [l L TV 5,

2.5 7U7

2.5.1 mE
1997 £ 12 Ao TEfmEEKEEHEROFIRICEAT2HE) 12XV, £ 2.5 11T L7z L 9 ICERRIIC
B OKBEFEEZ AT T2 X ICED BT,
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# 251 EwEHRSKEREEEOHIRICET 2 HE

(R34 N

200141 H 1R XY ENTKIEGHENEBEMERD 250ppm %8 % 5 & MEEMO 4 PE
EEEIEL, 2 TCOBBMICKREAREELT D L2 mBMNT D,

200241 H 1A XD K EHENBMERD 250ppm Z 8 2 545 FEE MO IRGE &2 2 11
T 5,

200541 H1HXY KEREH RN 1ppm R HTIVH Y~ H o BMOENTOAE
PEAEEIE L, 200641 H 1 H X ERGEEZEIET S,

S HIZ 2000 4F 12 ACiE T A B R GKRE A EOMAREERBE] (X0, Sl AT A
T HEICITY R ~O gk, B OKEEH RICHET 2 EZEORIMAERIND L H itk oTz,

F7o. 2007 FITHAT Sz TG SRS G YL E BpyE) (LR, FERR RoHS) 12k v, FEE
WTOARE LA ZAT O B HFREGIZOWT WA OAEITE ), . KB, T I T L 61
suanb, RVEETZ 2=, RV Tz o—F )L ZOMERNRETIHEEDEDEHEL
Bl LT\, s, & B EEaECFEHE T SR OZ AR - RS L & EN T
Y, EURoOHS OXf4: Tl WAEMIZE LT H HIEPK RoHS TiIktgi L 7> T4, FRCFEMICEET 5
EHAAEE 3 FICBE LTI, 87 0.1%LL k. KB 0.1%LLE, 7 RI U A 0.01% EEFET L8320 EH
EAMAEFICR R L, AR E TR CEMICAEEFEH A2 R TT L L ICED TV D,

2.5.2 &E

2001 4 1 B TEROEIK & G AREICRE T 2T S ON, WES] ML L, HERAEES &
RIZBEIF 2 LM 23 2008 45 1 AFHT TR Iz 9, Z OEFITAESR KO AZES ISR LT, )R Lz
DV A I NERHEMHTHLOTH D, EHEFCHT AIGER, BUF2 S AHEZERTLH0
ThY, £ 252 ICKBERBEOREZ R LTz, xHEepEMITKRER, B(LRER, =0 NEMR, V
FULA—REM, TABHY B, v T EM, =y S VKFEERTHY, ENENEEHTY
DV YA T NVERABRESIL TN D, HIEOHEITRILSCEIUE I DW TIIERA S DLz 7z,

* 2.5-2 FEEPLREPES BRICET DIEHEIC BT DR BRE DR 9

% BAtRE =5
S EHEOWIE, VAT A2 OEE KL OHER Y 1
SO SRR ) A BER OB
. U A 7Vl He7e 85 o 53 Bl BEHE K U8y il B 5
NIAN
TR BT B I R B
ERER N EE VYA 7 NVEEDRIT
KORECO (Korea Resources Recovery and | U WA 7 VK EOG M &JETT, U A 7 VEGE
Reutilization Corporation) & DIV A&
HEH U HA 7 VAR 2R s D 5y B BETE

2.6 2EDFELD
ARETIIAAR LW, ¥ EU O/NEEMOEINL « U A 7 VHIEO R 0K E i L, RO HRL%
57,

1) HARL EU TIHEMZRMHADO S & TEIR « U HA 7 VOB ERDEMPER>TWDH, EU Tl
BIIEH B & (2006/66/EC) Db & TREBE OB MBS G LR > TWDH AR, IHEMES
(91/157/EEC) DI RTIFAKER, I RI U A ShxBELL LEA T 2EBHMO LB KR E 72> T,
ZOHEHEH O FITIE, 1) EU &KL L COREFEYE BRI O RE LIZ XY FEEY O EALPRS
FEAEGEE R OB 72 U YA 7 VN EBER SN2 &, 2) TLRBIH BB O3 MiC L v 2O
B ARG E Lizal « VA IV AT DERET H 2 L2, BREELROREH, s AT
EELWEHmoOonl e ENndb b, —JF,. AARTITEIEAZFRMIREEIC XV /NE ZIRE?
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%ﬂ%kbf%~ﬁ*i§®ﬁw-U%%&wﬁﬁ@%ﬂéibmﬁokﬁ\ﬁ&/%m%”ﬂ*k
B OV TERFICHEBNT 2 <, BIBESA =D —IZZERLNTWD, 20O XK ) ICHESBIARIRIC

S TEIUR G RN R D 720y, BARDOHEE N/ NEEROBEI - V31 7 1|z ﬂbf&@io_mﬁb
TWHON, FTEARORN T2 E X T2 ETOT A 794 7 VBB 2561 720,

2) LR P A 7 VROMIEFH & ERRDUCHOWTHET % & 9 EU TS EISE ORI R K&
OFEFALRIZ OV T HAEEA R E Xv, 2013 4E X 0 I E 2 2 o BILEIA AN =R 2 23 B
THIEVRRBHTOEN TS, —HFHARTIIHER(LEOEE HIESCHEINE&IIAR I THD b
@®\@W4_owfmﬁﬁﬁ&6®%%%ﬁﬁw Z DT ARG TITBEMRE G & OVE S #tit &
FAWTEANHAEZHEE L, —KkEL, R &, “REMOZNENORINELZRETSZ & T
EW%%ﬁ@ﬁmmﬁﬁﬁf@EU%I&@%@%ﬂotw%@ﬁ%H$®d%$m®EW4iZM6
EHEE S AL, EUOF CTHHIENEA THDLF— (48%) ° KAV (41%) % FREl> Tk bV, EU
FMETH 2D AA ZADENE (T1%) LIIRELSBENTWD Z LRG0 oTc, o, FIZIXBAERENY
FHWRRE L AT L TWVDHA XU ATIE 2010 4 X 0 BEULFARSERNL X, 2012 FEO YL B AZE 25% O
ERUZIIT CTHIEZRESE TS ZERTHRIND, 2R LHARTIEA S EillEE o & —
X JBRC %l L TR A A ESELWMYMATH DB DD, $%m~zflwmﬁiéW@8wa
Z 5 5 FEA - EM OB OWTIE, BT 22008 9 1 EE D TEURE BIGEROHIETIcZR b
TW5b, ARBFFRIZEBWTHARDENEZHEF 9 BRI L2 @8 — kSt O EIE, R
U A I N QM ~DE T Y v FIC L A REEESE LETHY . HIGEKIC LY &k 5 1o
— BB LX) A 7V ERTODEDIEIAHATH 5,

3) /NEEM OB R OBRLHEIGATIC OV TS HARE EU TR R > TV D, [FIHLE DL
ICBWTIEK 2.1-3 [RLTEEEIZ, A YR X =TT AHTZY 2.1 7 LN 1.9 4 Fr o [E UL
RPHE I TNDHDIZR L, BATIX 0.3 » AT L EHNDIEFIT DN Enbsd, ZOHEICIE

fa Bl — IR BB O FIHL R OFUTE AL TV, BRI EAD & & 2EM B TR STy

Z/NE R EMO BEIHLA & i iR, AR - REMOWSEIIZ T E L RN EE L DILD,
ihmﬁw RESFT 2 T 5 &, BAROIWREIRDIF E A ENA—R—LBRIESOWGEIE TH 5
iZxf L, EU TIEZ < OE CHEHEICEIHLEAHE I N TWD Z ERFRL LTh T bbb,
m%ﬁmwﬁw VA 7 NVEBREHEO B & LTI A, [ BOX OKE 21T T < #b ot
RFKE LD T A MEfEL TWDAEB L, I LHARTIINFEEZRNG L LIRS
FRFX ¥ o N—=UHTOR TS DD, EU FEHOHIEICHAL LBEETELANEZNEEZ LN
Do

4) EU Ti3FrEm s S & OBEES O T T, WEEE 5512 L0 B S = ZER GO OEm OB 5+
LASEER S, WY S S 7RI BRI IV EI « VYA 7 40T b, ARICEN TS,
FB Y VA 7 METINA T, /IWNUEEY YA 7 VIERHAT S v, Btz P LT 5 i b 2 < s
Lo TS, ZORIEFOEMOHNZHAFEIC L, HWEEIRET LI ENEELEZIOND,

3HTIE 2 ETHRIEINDDIESMR T ~NEHEEZ b LI10, TTMOTEDMYT TULE L 72 55 /B2 15
L7280, BARIZET D% A/ NEEMOBREFREIZOWTOEEBHER ELZ LT,
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3E HBRIZBTHFERAEFANEMDREREEERE

3.1 M=

2 FETIT > T-EWNIO/NEBEM OB - U S 7 VI E R TR MR 2 E 272 E T .3 ETIEE 3.1-1
WOR LTEHEORE RS, /INEBEMOBEIEEREIC OV TEREITo 72,

#%3.1-'1 3SETIiTo-iiEE L FoME—E

%9 HHi A W
3= 2 i ERVEXENIE Sa iR % BIBIRO/NEEMOIUE SISOV TAE 806 H
BIEDO Y = 7% A4 N ERE LT,
3% 3Hi WEET 7 — b UNEE | WESENRRD 11 BT OMEEIZT v r— MN&
HOEETIFITHNT) ATV NEBAE EO LI ITHET TV ERHAL
720
3E 4 Hi fE R Ao NE B AR ORI — R & b g & U 7o R B 3% |
VAP kS %7517ﬂ@ﬁm%%/7w&bffﬁt%4x
R EORBEE R LT,
3 H 5 ffi UNNEE Y A HERHI AT - TV B/ NIz L EW%7w$%
E v Ab L FERETA BWTEI S 72/ NGEERLL &2 o 7 v, 8L D
5OEMOELY 7 UFEREZ A L=,
3 = 6 i WEET 7 — b~ UNEE | IEESEN RS 11 BT OWEEFRICT v r— MNi&
e N e NRUFZ B DO FEE | 21T, /NEEM & OV INE BN N EDOZEN
WERARCBEFIZ DUV TO) (R RCHEIEIZ DWW Tl LT,

3.2 BARKIZKIERAEAPMEMNENERE
3.2.1 AEDEMEAE
M BRI A/ NEEMOE THICEAL T, HEFICEDO LS REEEL L T\oH 0 2HET 52
k%am_\inmﬁﬁmmyzmsmmk$ﬁ23E%Abﬁk%&mwﬁ%%®?:7%4b#%\
O THICEAT 2Rt 2 8H# Uz, ARG E LB A —kE i) | VM, /N
CWREMTHY . BEEHH - N1 7 - HERHEH K OEEHBOE] 1aiﬂfw&woit /NS R
b (T VB AESCRE 2 E) 1200 ThH, #TCHBBICERORY A LICBET 2EER I N TV D NEFHAR
77 A L72 806 O HIRKITZHIGEEL (1,727) D 4T%IZFYS T 5, BTCHIZBE TE TR0, 806
HIRIAD N1D1EEE 114,506,752 AT, A D 88%IZHY LTV H 72O HAREEOIE A E LTtk
MWHHHEDE LT -T2, 72k, FAEBIZ 201048 A 7 H~8 H 11 HTH Y, Z DR TOIEH 2 e
LIRS &R D,

3.2.2 RERER

R — R EBHMOUEX D IZHON T, AIREERI R A OERIORE R 2K 3.2-1 (2R LTz, LENTFERRAS
756?60)2)){1@0) AL BMESTLHEITHRELTVOHAETHY . HRORNEDRMUD T & —FEIT
WELTWDLHETH D, o, WREIICHOWTIE, Kbz aien s 9 TRy L,
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SEM(/—p T - TILA)REVE AR THHLL=
L " om) gt 440 211 it YlangoryEs
L4 FER&| D 19.6 2001 ! ko TEZ
LP1 18.8 2001 . _
LP2 18.2 2002 Ni-MHZE 65.9| % S#fst Ly EH"
LP3 B4t 16.6 2003
LP4 16.6 2006 Ni-CdE; 471 st FL 12
LP5 17.7 2007 = H et SYHH
LP6 16.9 2003 ] W T LE=
LP7 173 2004 PCHLi-ionEith 38.5 §£$¢%gg
LPS | UFHLAF N#t 176 2005 - ali ==
LP9 | Vo Eith (% | ERS 18.9 2007 EHEFAL- 175 AR THHLI-
LPio| EFER) 18.8 2008 ionEith CIREOERES
LP11 15.7 2006 OO
LP12 0%t 16.6 2007 I=1on 329 =t 1
LP13 19.4 2008 & 2| EAEt &Y H
LP14 16.5 2001 MPC R UOMEH B IZ W T, B TIEAR < PCRW
LP15 D#t 17.6 2003 R SR D IR 55 T
LP16 17.4 2004 MW AZOW I FAHESEE, L ROV LP 2 oW i
LP17 P4t 16.5 2001 VAR
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# 42 NEBMICEENEBEEEE (mg/ke)

HBHE No. |Li Cr Mn Co Ni Cu Y Zr cd La Ce Pr Nd Gd Dy Au Pb
TUHUEE| W1 - 49 | 170,000 7.0 420 | 20,000 <1 320 110 < <1 <1 <1 <1 <1 <1 510
piul w2 - 110 | 180,000 4.6 15 24 <1 70 1.3 <1 <1 <1 <1 <1 <1 <1] 1,000
w3 - 110 | 160,000 5.1 49 42 < 130 < <1 <l < <l <1 < <1 700
w4 - 37| 170,000 A 73 89 2.1 36 1.6 4.6 7.9 1.3 16 <1 A <1 560
W5 - 130 | 170,000 5.5 68 58 < 140 < < <1 < <1 < <1 < 830
TIVAVEE | W6 - 97 | 240,000 5.7 2,200 | 12,000 < 64 5.0 <l 3.4 < 1.7 <1 <l <1 <l
it w7 - 79 | 280,000 4.1 1,900 | 13,000 <1 150 <1 <1 3.3 <1 1.7 < <1 < <1
w8 - 26 | 250,000 46 2,100 | 15,000 < 83 1.7 4l 1.8 < <1 < < < <1
w9 - 40 | 260,000 11 3,200 | 20,000 < 200 < 1.2 1.8 < <l <1 A <1 <l
W10 - 26 | 250,000 5.0 3,700 | 19,000 <1 140 1.4 <1 2.3 <1 1.0 < <1 < <1
Wit - 22 | 240,000 3.8 2,100 | 12,000 < 170 3.3 ql 238 < 1.5 < <1 < <
W12 - 100 | 250,000 4.6 2,300 | 13,000 < 41 < 16 5.9 < 3.0 <1 <l <1 2.3
Ni-MHEth | W13 - 120 | 14,000 | 46,000 [ 420,000 110 2,100 170 1.7 | 170,000 | 22,000 | 3,200 2,800 [ 2,500 5.1 <1 3.0
W14 - 110 420 9,800 | 440,000 71| 4300 1,100 5.4 200 49 830 | 260,000 130 130 <1 2.4
W15 - 140 | 18,000 | 45,000 [ 330,000 210 | 3,400 55 8.5 76,000 | 41,000 | 10,000 25,000 | 6,700 26 <1 24
Ni-Cd&Eth W16 - 140 740 | 15000 | 180,000 37 5 24| 260,000 59 50 8.4 45 10 A < 64
W17 - 150 840 1,800 | 180,000 66 13 140 | 250,000 25 1.3 <1 2.0 < <1 < 1.2
w18 - 120 730 5,000 | 180,000 41 <1 250| 210,000 3.6 2.5 < 3.2 <1 <1 <1 27
aAVR)F | W19 - 86,000 | 220,000 97 5,400 430 1.1 220 78 7.4 2.8 < 25 < <1 3.2 1.7
) LE W20 - 100,000 | 200,000 120 5,700 130 <1 110 5.5 sl <1 <1 9.5 <1 <1 <1 <1
W21 - 100,000 | 200,000 840 45,000 1,600 <1 110 1.2 12 7.9 1.6 5.9 <1 <1 <1 1.6
ﬁ TILhURSE | w22 - 23,000 | 200,000 57 32,000 | 13,000 < 80 < 24 1.6 1.2 42 sl <1 4l 30
i |~ Eitt w23 - 25,000 | 180,000 290 37,000 | 31,000 < 65 8.2 <1 8.4 <1 6.7 <1 <1 <1 46
® W24 - 150 | 180,000 22 15,000 380 <1 56 4.6 1.2 4.7 15 63 <1 2.7 <1 65
J— PG L1 37,000 8.6 140 | 300,000 2,800 | 78,000 <1 99 <1 <1 <1 <1 <1 <1 <1 <1 14
Feo LA L2 36,000 11 70| 45,000| 250,000 | 82,000 <1 11 <1 <1 <1 <1 <1 <1 <1 <1 34
= L3 34,000 12 72| 42,000 | 240,000 | 120,000 < 3.9 < <1 <l < <l <1 <1 < 31
= L4 31,000 2.2 3.0 [ 260,000 880 | 250,000 <1 <1 <1 < <1 <1 <1 < <1 < <1
LP1 19,000 8.4| 1,200 [ 160,000 27,000 | 87,000 <1 8.9 <1 <1 <1 <1 < <1 <1 70[ 1,500
LP2 50,000 24| 4,100 | 430,000 22,000 | 230,000 < 11 < <1 <l < <l <1 5.0 30| 2300
LP3 20,000 20| 2,000 170,000 30,000 | 85,000 < 2.3 < ql <1 < <1 < <1 52 940
LP4 25,000 7.3 790 [ 200,000 18,000 | 120,000 <1 56 <1 <1 < < < <1 < 87 190
LP5 31,000 16 570 | 260,000 8,400 | 120,000 < 52 < <1 <l < <l <1 <l 110 120
LP6 24,000 14 830 | 200,000 57,000 | 93,000 < 3.9 < < <1 < <1 < <1 57 410
LP7 24,000 16| 1,500 | 200,000 11,000 | 47,000 <1 3.1 <1 <1 <1 <1 <1 <1 2.8 110 700
HHEEEAY | _LP8 27,000 19 720 | 230,000 23,000 | 93,000 < 7.2 < <1 <l < <l <1 5.9 180 1,300
FoLAF | LP9 34,000 17 610 | 280,000 14,000 | 110,000 < 83 < < <1 < <1 < 1.3 60 438
Eith LP10 34,000 9.7 610 | 270,000 24,000 | 91,000 <1 41 <1 <1 <1 <1 <1 <1 1.4 180 <1
LP11 21,000 8.1 260 | 180,000 11,000 | 54,000 < 8.2 < <1 A < <l <1 A 53 41
LP12 32,000 9.3 740 | 270,000 9,200 | 110,000 <1 44 <1 < <1 <1 <1 < 1.6 23 11
LP13 33,000 8.5 940 [ 270,000 15,000 | 92,000 <1 57 <1 <1 <1 <1 <1 <1 2.3 42 170
LP14 23,000 6.0 1,200 | 190,000 4,000 | 110,000 <1 11 <1 <1 <A <1 A <1 A 69| 1,500
LP15 24,000 12 930 | 190,000 16,000 | 78,000 2.3 5.7 < 10 8.6 < 1.6 sl <1 57 580
LP16 25,000 6.0 1,100 | 200,000 13,000 | 72,000 2.7 3.6 <1 9.4 5.8 <1 <1 <1 <1 45 890
LP17 27,000 14| 2,100 | 230,000 14,000 | 100,000 <1 6.9 <1 <1 < < < <1 < 120 360
0 0| 170,000 0 0 o] — 0 0 - - — — — - 0| 1,000
0 0| 260,000 0 3,800 | 57000 — 0 0 - - — - — - 0 0
Q 260 0| 44,000| 11,000| 210,000 o] — 0| 250,000 - - - - - - 0 0
o [Ni-MHEth 950 0| 20000| 36,000| 420,000 of — 0 0 — — — — — — 0 0
< 'J?"}va?}u biu} 17,000 0 3,800 | 170,000 0 | 140,000 — 0 0 — — — — — — 0 0
j 0 — 150,000 0 0 — — — 0 — — — — — — — 1,000
ﬁ" 0 — 223,000 0 5,000 — — — 0 — — — — — — — 0
ik 0 — 20,000 0 20,000 — - - 0 - - - - - - - 0
g 0 — 0 0| 220,000 — — — 150,000 — — — — — — — 0
& [Ni-| MHsg/ﬁ‘. 0 — 10,000 | 40,000 | 350,000 — — — 0 — — — — — — — 0
UFYLAA T 30,000 — 0| 180,000 0 — — — 0 — — — — — — — 0
FTRINYTARE 09| 1,700 91 2.6 5,100 | 29,000 12 1.7 12 — — 2100 — — 13| 1,800
g [FrRIryTER 9 33 160 25 2,670 | 159,000 1 110 16 10| — — 100 — — 120] 15,000
J/—hRIER 8 220 1,300 40 5,300 | 170,000 1 280 <1 100] — - 450 — - 310| 8,500

MNOASOT—RITOWT, T HVEMRUTILAEIE, TN ENIHH (BE— B -H=)DFHYETHS,

4.2 RENRESNTOWSIMMEBRIZCEFZFNLIEREEDHTE
4.2.1 IMNEBHICEFEFNLIEREDHTESE
AW OT > r— FREER (3 F 6 f) AT, XU LVERNOFENIZHRA STV DH/INEE

AR A HEE L7z,

Bij=SixSbjj+ Obj;

Bij : ARIFER G 1 (RGRGLLSNT TSN o7 v—TL95) ITHWbRD/NEEM () O
HHF & 72 0 SEEORAT IS (8, A4

Si: /MR ETLH/PRFERS 1 O L EHRAEE (&)

Shij : XHR & T2/ NRFER G L ICHOOND/NEE () O—&dH7 0 EHMEE (@, 7)

Oby : HATRA SN TWD/NEEM (B j) . ISR ORG o/ NEE (FEH j) ottHEd
720 SRR (ff )

EEGFHME, K 72 CTRO, 2k, HEIZBROREFZEV TV D,
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PR, X 7 Ly MEERKE Y — b XY 3 iZonTE, 1 B0 UF T bA 4 E S 1 E6#H
IhTnd

BEH L TRty MIZERLIC S/ NEB NG £ TV 5D

R X 7 Ly NERIZF LY F U LA A B TH D

FEFAARB O IR B KRB/ Sy 7 IZOWTIX FEEO LN > T D IREHMOEISG L L L
TWHEREL, Bty 7 bEHEFR CHFEVE L, R (F45) ZBWT, fiEflEE LTORLE

AWFFEDACFEHR AT K D R S o/ NEBEmTICE EN L mD  AESBIZER L, FLEFLIAK
WEDT v r— NHA L0 HEE Lo/ NEEMRAEZ W T, FETHRA SN TWH/NEBIIZE £ D
wREZHEE Lz, BERRIZiE, RoXE vz, B OEE Whj il oW Tid, £ 4-1 OfEZ v
77
Mjk*Dbj><ijk><ij><109

[ ENOFETHRA INL/IEER (FE) ICHWbh28R k 0& (kg8 k)

J.lPﬁ@%FifﬁﬁéﬂTb\éd e (B ) O&FHEE (#)

Cmjx : /MEEM (FifE ) [CEENDEE k OFEWRE (mg-&@/kg/MEEH)
Wh; : /J\%Eﬁfﬂl (fig)) oFEE (g/#)

HEE (2 BTz > T, IROUE Z BV,

- HENRZLILGAETH. FUEMECTIISBOREIXE LY
)=t a2y ROEREELUND Y F 0 AA A BT OERIT, #%%ﬁkﬂb%ff%é
BA L W AEEmOFEIZ~ B 7Y =1:1, RZ BT A Y F o LEH
TNHYRE EM=1 1“(3?35
/NS — VR MO LR BB A T A & T 5

422 IMEBHICEFEFNIEREOHERRERUER

(1) IEEMREESR

# 3.6-3~3.6-5 IR LIcfERZHWT, /NEEMGAAERZHEE LR ER 4-5 18T, £, /NE
BHOENHAHERE LT, ENEEENORHEZS &, MAEZMAME VbR, 72720, 2
DERFEOHTIIRL FEMALEODREH THLIZ . FHO 7 —ETHDL Z LITHEERPMLETH D,
¥, MIEMEIE, AFEFIECAR L@ Y, FEARIHOEMZ SFEICE D Sl Th D,
CORERICED &, SR 40 BHOBMIEA S, —KE ma WEMLPK 12T >THDHZ
ERDND, REAHTIIN 21 BEERE I, 2 E ENHAHEE &N 27 @ F VL kT 5 &
FT DR ONERBREOMEE VLD, )5, BENICENHMRE LET S L, RESERIENALN
%o FIRFEMTIL, lWﬁﬁ%®ﬁﬁ%ﬁ%®%&Ek%wﬁ\:ﬂi%ﬁﬁ%f@ﬂ%ﬁﬁ%%%
2% FREME, ZERE T ORI _owf%%%ﬁEﬁK%ﬁT%Tm@wﬁ ENEZLND, _IREBEMEF
IZOWTIE, REERDLN 3 EREZ VR, 2k, ZKE i@%%%%ﬁ$#ﬁwtmﬁf ZHRGE S
NEWEBREIN TS Z & ;@&:EPL:/J\ﬁZﬁfmbxW;ﬁzéﬂth ETHA SNEARNRTZEINTWHDHD
HZWNWOZ ERBEHRE L TELZLND,

# 45 FEIHRA STV D /NEE

SMNENERER | Fhst &5t 2EEEH |[(WEEISE | (HEEI2EE | ERdE=
(B H5) (B t7) | (B ) (FE) (A ) (F1@) (FE %)
—REih (FK) — 205 20.5 1,060,000 205 1,060,000 2,019,496
e Eith — 3.9 3.9 203,000 3.9 203,000 360,123
—REMEE CATHER) 9.6 7.3 16.9 877,000 16.9 877,000 279,735
—w4 JLARE D A (NICd) Eith 1.6 — 1.6 82,600 2.8 145,000 45,702
—w4r LK (Ni-MH) Eith 1.0 — 1.0 54,400 1.8 95,500 147,912
UF9 A7~ (Li-ion) Eith 2.8 — 28 144,000 49 252,000 86,121
PCHiLi-ionEth 15 — 15 717,800 2.6 137,000 -
R EEEAL-ionEith 2.5 — 2.5 127,000 43 223,000 -
NS —)LEREE 0.3 — 0.26 13,700 0.5 24,100 -
—REM (FEELTH) — 5.1 5.1 262,000 — — —
ZREMNNYTY—\vY (FEEETREH) — 22 2.2 116,000 — — —
&5t 9.6 31.7 414 2,140,000 41.4 2,140,000 2,659,354
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(2) I

REHICEEFNLIERE

F 42 L OF 45 OfiRz2 MW THEE L7ZFKIE THRA S 2/NEEMICE 5 @JE BEOHEER R % |

# 46 |7, kD e Li, Co,

Ni, Cd {22\ TiX, FEIZHRA SN TV D/ EE]

LOBAYEEL > TWNEZ ENbhoT-, BARA
FEOENEEEIT 3,000 o 2, B ~OENEE L 2,000 F 2ThH 5, FRENT/NEEME L THRE
ShaiE U, FENREERE) 1380516 hrri#ftrsh, ENEEED 2~3 E|

fizm0$®IW 2T 12,000 ko2,
1349 8,900 bk EHEE S, [ENTFEED 3~4 il
B A~OENTFERIL 2,100 M 2THDH, FENRAREITF 4,700 hrHEESHL. Zh
X NI EAREED 1 HIRRE, Bl ~OENFEEOMGERE L 2> TWD, CdIZoNTIL,

hl 49,0002,

WY 5, NiIZHWTIE,

WEEE (ZDIFEAED NICd & H) 135 1,800 o 2ThH 5, FENRA &I

I, ENEEELRERREEOEE 2> TWAH, Aull oW T,
Do FRENEAEIL0.95 b EHEE S, ENEEED 1%5. > bESHE

DA

FOMD LT T —AITHONT, 2010 FEFENEEE 2|

Lo TWA,

X9 D AHEE

WZHFETD

CHfED 7o —& LT 5 &, LilconTiE, 2010

*Héﬁaé CO O

) HLEMA~DENFEEREIL 9,500 b 2TH D, FIENEA

2010 FDOENFEE &

2010 “ED[H

I3#9 1,600 ko LHEE

2010 FEDOENFFE 5]

[S=iy

HEADFEHE 60 b D 1%58

3K 120 F 2 TH

BEOMZRIZ. YIX 1,500 koL

T21 hr, Zri% 21,000 FizxLT9.8 b, Laild 3,850 hrizxf LT 520 by, Celd 11,5600 k>
WZXF LT 130 by Nd i 5,500 bzt LT 600 k& ot
AW TIX, FIENA b v 7 & EEMBFEREOKIC
ST ET bR BN
LA o Hig%

B E OFF A EBELTZ LY

PR 7 v —

FRETIRA SN TV D/NEEMD B a5t 5 & L2,
INEBHICE ENTFEEL TS, £OHIZIL, #idEBEoaE
NHEDEYL « U A 7 NVORERERFTTHZ EIZERELEEL LD,

K46 FETHRASHLTOD/INEE!

SEbHYES

FORT Uy NVDOREZIHBAS A= LTNBD,

EIFESIETHRY, MAT,

IZEENDERNOEBHETE &

bEDDHE, THIZEL DEENR
ENLT LN, Z

(kg-%-4J8)

Tithigsg Li Cr Mn Co Ni Cu Y zr cd La Ce Pr Nd Gd Dy Au Pb
RUAVEEM 0 2,160 | 4,210,000 110 3,100 100,000 104 3,450 560 22.8 39.2 6.44 79.3 0 0 0 17,800
FILAEEM 0 978 | 4,440,000 97.3 43,900 261,000 0 2,130 28.6 43.1 53.4 0 22.3 0 0 0 5.77
AR FYLERM 0 27,924 60,500 103 5,480 211 0.107 43.0 8.27 1.89 1.04| 0.156 1.75 0 0] 0312 0.32
TIHURE Eith 0 2,920 33,900 22.4 5,090 2,690 0 12.2 0.776 0.218 0.891 0.982 4.48 0 0 0 8.55
Ni-MHEE 5t 0 777 68,000 212,000 | 2,500,000 821 | 20,600 2,780 32.7| 517,000| 132,000| 29,400| 604,000| 19,600 | 338 0 61.7
Ni-Cd&E it 0 934 5,260 49,700 [ 1,230,000 328 41.7 943 | 1,640,000 148 123 19.1 114 22.8 0 0 210
PCHLi-ionZEjth 182,000 44.5 375 851,000 650,000 697,000 0 150 0 0 0 0 0 0 0 0 104
HEHEEEALi-ionEith 109,000 49.4 4,630 902,000 72,600 388,000 1.15 92.9 0 4.45 3.30 0 0.367 0| 466 309 2,530
Z D DLi-ionFEith 226,000 103 9,650 | 1,880,000 151,000 808,000 2.39 193 0 9.27 6.88 0 0.765 0| 970] 643 5,260
&E 516,000 35900 | 8,830,000 | 3,890,000 | 4,660,000 | 2,260,000 | 20,600 9,790 | 1,640,000 | 517,000 [ 133,000 | 29,500 | 604,000 ] 19,600 [ 353 952 26,000

4.3 AEDFELED
1) /NEEMIZE 5@ BEO ST EROMEE A4 | EHMHNZIIEET 525, INEERIIE, BRME - A5

@ﬁﬁ?ﬁ EEEFE#METX?)ZD LR ST,

R DWW TIX, Mn 28 16~28% & EEEALSY & 72 o TV BN,

Ni-MH &L Ni 2% 33~44% & Tk & 72> TWD R,

72, Co 7% B%FEE G N TV DIED,
2 AN BEOLVT T —ARGENT-E

2L, FIIZEENTWELDOEEZ BND,

Ni-Cd &

aAf R F g LAEMBEOT V) RE E
Ni, Cu b —EEFEND,

Li-ion &7}

Ni < Cu, PbHELHFEN TV,
Nd % 26%%° La % 17T% &b DR b5, F

WO\ T, Cd 28 21~26%., Ni 7§§ 18% CEEM T & > T,

Y. Zr, Ce. Pr. GdEbEENTWNDH, Ni-MH (21, I v
&) DHVWSLRTWAZ ERbnTBY, ZFOLT 7 —

IZ2OWTIE, Mn 288 2 BICTEEK S THHMN, Cr =

~5%Th o7z, Co DEANER INTNDH,

277,

O

YN Z it

RIS S Iz H D

A=

IOV T, Co 2 4~43%. Ni 2t 0.09~25%. Cu 28 4.7%~25% & TV, LiHn 1.9
—IC LD ENCREZLITBMEIZIT R S Ze

R EAEMOPHIC bIERZET 5, 4RI
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FELZHDIIE LM77 50mg DAEREZETL DL H -7,

2) FETHRA SN L/NEBEMICE FNLEBREOHEERIRICE S &, Li, Co. Ni, CdIiZoW\WTIE, FkE

A SN TV L/NEBEICHFET 200 (LU, FEARAR) bHEYELRSTWDLZ ERbno
oo BERMICBEDO 7o —& (2010 4) LHETLH L, ROXIIThD,

Li OFENEAR : $516 L OENEER : 3,000 b, ) bEMA~OENFEEREIL 2,000 ko
Co DFIENIEA R : £ 3,900 FOENFER : 12,000 >, 9 HEM~DOENELEE : 9,500 k>
Ni OFJENEAE : £ 4,700 b SENFER : 49,000, 5 LEM~OENTEELE : 2,100 b

Cd DFFENRA & : £ 1,600 h > oENFEE (Z0I1FE A ED NICd EHA) @ 1,800 k>

Au OFENHEAE : 0.95 N OENFER K120 Fr, ) bESERE~DFEE 60 b

SENIFETHRA SN TWL/NEBMDO A Z KR E LIz, ThUNAOHEFEL GO DL L, EHI2£<

DEBP/PNEEMICEENTHEL TN D, £2OPIZE, FPeRLAESBRBHEAESTENDL I LMD
MY INHOEIL s VYA 7 VOIERZHGTT 2 2 LITHEELEZ LMD,

KAEDSEXB>

1) EFISESE, R, EHR— : FEEREMOPEHBIRE L U Yo 7 LV OBURSHT, BEIEWEIRIEER 758,
Vol.22, No.6, pp.412-425 (2011)

2) WSIATBUEN AIMKIRT A - SIEIE IR - &~ 7 Y 77 1 —2011

(http://mric.jogmec.go.jp/index.html) (2012 &5 H 30 H &

3) /NOIEBL, HIREZ:, @EMEE, WY  EREANMEERICE EN5SBEOEIL - HEIRbXHR
METO 72D OB PRTHE & KBETGRIEEAR ORI, ZREFFREE, Vol.17, No.6, pp.419-429 (2004)

4) Defra (Department for Environment Food and Rural Affairs): Battery Waste Management
Lifecycle Assessment (2006)

5) HHM . BT AR AHER Y a O LT XA ZVEOHERE LGRS, FEEME
JRAGER 72358, Vol.20, No.2, pp.59-69 (2009)

6) BREEE TR 19 Y YA 7 VHIEE ORRAY - A CHEE R R AR

7 A wER (http//www.stat.go.jp/data/nihon/02.htm) 2012 4£ 3 H 2

8) Misuzu ASARI, Shin-ichi SAKAI: Consumer perspectives on household hazardous waste
management in Japan, Journal of Material Cycles and Waste Management, Vol.13, pp.10-24
(2011)

9) EAAN VAT Ty NU—7 0 VP A 7 VIS http// www.mobile-recycle.net/

10) —fAHEN Y 3 SRH#EERS « TRENOREEINDMEME Y a0l - U ¥4 7 VEH)

http://www.pc3r.jp/
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S5F ZHFEMN (WFIJL) RBIFOLAAUER (Q/NL ) OERT O—FH

51 ARESOLEZAREMIZDONT
51.1 AhFZIHLA

A RITAE, HEEAT, E, BIEEICEDRSETLE CTH D, Eh TiERmPBIL S, SLREK
S>TW5b, # FIUAOEMBII=T FEM T, 2010 FIZB T DHHADH RI U7 AFTFED 98%LL L% 5D
TWb, ZTOMOM®E LT, FECAS, HEREA, HDoxhENFETOND,

1 R0 LTHEERIAICE FE AL, MBI R T IEVRIRIEOIEK 7e & O R FEM O~ D #h & S S AL,
AEELIZ, BRI THET 22 THELND, ENTEREIN TSI RI T LAOFTT, fifh
BBOBIEM & L TAEESATWND,

7RI U AT, WEEBRETCHE Th HHEN &L LI L FERIEE 2R > TV D7D, AMEICED IAENR
TV, AERESETHY . RYUIMOBFEICL VB, M, FRICEELZAETC L2 ERMbNTND, FF
AN AMUEHELE L, K8 EOXRBEEOBER EEAE LT, BHRE. BELIE 2 F0E S 5 Al ReE
DR SN TEY D B FI oAl AR, BRI L CTOREANC £ 0 A%y S 2 BRICEREE I ik
HEn2ZLIli2kd, ARRE~DEENREINL TV D,

EU TiZ. 2002 2, 1 - EXROESREOHFEWEOMEH A HIRT 5 RoHS 54 (Directive on
Restriction of Hazardous Substances) 23l &4L, &KL TOH RI U LAOFEHBNHIRIATWD,
L, BRI OWTIHEARINE o T D, 2O X I REE 2%, ITETIE, #HRANICL I FI Y
LOBNZAIED D0 2085 2,

Lt RN RI 7 AOWBEENHD L TN ZEHEXLNDN, F R U ATHENOREIEY &
LCAFESNT D720, REIRD RI T LARBETLE N ZEbHT-RMEE 255 2,

51.2 ARIOLFERAESR

<ZhFEth>

=7 REMIL, IEMICTF KB b= 7L, ARICh

N0 L, BT VAV KEREHNTHND, AE
JEIX 1.2V T, 1964 4 L 0 EN TEEL S, RV B
THEMESNTE, =5 REMIL, KERKEICELTE

0. R BB EORMD, EICKEENXE
HTEDO LS 2R ATHBICHYBNLTWS, =8 K
BMOZOMOMEE LTIE, 2— RV AR Y 2= Kb ®51-1 = REMOESE (BHiTER)
A7) —F— x—— PR ENET D,

=H REHMOD I U LAEHEIGIE 15%~20% L, HHYEOHI I U AREENTEY . BREAMIBK
TVWEME b2 5, EU Tl 2006 FICHEMITS (2006/66/EC) 23lE iv, # K7 A% 20ppm
PLEEHET 2B OW T, —H oS RS, ek Lo Tna, ERNTIE, 7 FI
ULz amte=7 NEMORFTIIEEL S TH RV, BEAMAIBCRBREROmEEIZLY, =7
NKFEHSLY F 0 LA A BRA~ORIEN BRI HEA, =7 REMOFEEXME R 23500 T 5, 2007
FEOHARENICBIT S, IREMOMRBRIRNEHE LD 9% 5.1-2 1278 LTz, 2Tk b & 2007 4
ZThH, = REMNLREBEMA~OBITEIL, BLE 18 1000 F{E L, 22 REBENEALTHS Z
ED D,

X 5.1-2 IRFEHLOT 7 MR
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FRlZ, FES/DMBER DI TR, BEk - ML ER D70, =F REE BERH Y, K1Y
LEMBHLTHARN= /7wm$%mm@/7kﬁ%ﬁmﬁhfwéoiﬁ FEAED LECER T o
A N HERHE R EOPRRT —HRIZOWTIE, =8 KBNS Y F UL 4V BEHA~AO—ERODT 7
LA TN D 3,
<EEH>

BELE 1T, BRICHNWDIMET, KT VT — LB T 2 Nb D 9 Th b, I RI U LDOEMIL, Hkx
R ERTIO, B LTHOYWONTE 2, REMZR B DL LT, HADHY LS KT v A (CAS) »»
SIELGNDN RI VAL Zr—X, REOEL AL RIUANGIELND T RI T ALy RER, A
RTITAF v I DEBIZHNOGNTND
<&&>

AELIE, MBI L, thoEBRSHEEBENZ L0 THD, —&RIC, MR IcthocHE 2T
HZ LT, BRORME (R, Bk, MEWEZR L) 28¢5 2R TEX5, I FIVATREDOKS
MHE4AE LT AIZA T 22 SICRIA ST S fth, BEEIREOIKR S LA E AN LIz T U 7 (i
=) RECHHEHINTWD, £o, FEFZWRINT 2720, JRFEOHIEAME S LTHHWLRD 9,
<H-orET - BEREH>

I RITAL, BROBEDOTZDIZH - & LTI AM, ALY = /L3N TR 5 fif %
PECMHENE MG B 2720 OLZER E LTHO LR TWD 9,

B e

52 ANV bEYFIOLAAUEMIZDONT
5.2.1 )Lk

a0 M, 1T3THIZA KV ADA =AY - f?yb*;@%ﬁénkAEf%é HARTIE, izl
IRABTHLN, HTARNCAHMBE L TRASEDLZ LT, BOFOEETDOI VA Ba NV RERD
7, BFTHEE L TRAIND XV LETO, 15 HAREN D, ﬁ7x®%ﬂkbfﬁ%ém1%to

230 MIREMEDR RS | fREVBIE Th D EORFEN G| BIETIL, ZIREMO IEMME A X T,
FRERER, ERAE T H. ML AR, MR L IBAWSETHOL LR TV,

a9 MEEIL, f0=y T VORIEM E L TAESNTEY, EEHAE LT, fit=29L ME (CoAs)
RE L ML (CoAsS) 7R ENZET oD, FiA &kt (FEME L722WELFH TIE UL B RG22 ThE %
THE) LTEbmE L, WRICE» L TAMP ZERE . MY R chCRITT 52 & Ta L b LR
%, EANTIE, EXEBRIILNME—DAEFEZETHY ., Z< 2NN EOEAIZIEH-> TS 6,

2L hOEZHBITI ZREMBESE T, U TF U AL A UEMSS= v F VKB O EAEHI
Eﬂfwéo%®tb\5$iﬁﬁ%ﬁ%¢6 WEMAPEETH D LR, a L FEHEETHH 5,
# 527112 2005 4205 2010 2T TO, RO =90 R OFFEBEOERIOHER 27~ LT 60, & ZHE
X, BAREFED 2 [HT, {oa L NEEOEZU LA O TWDZ ENnn5, Tl 'Y
DTN, V=R Y=y sl ROV F U AL FUEBMA N —DIZEAEREFLTND L
DEH & LT bND, 2008 FF Tik, BHAPHFRERO 2L NFEEETH-7208, FEOY F UL
A F U BEMAEFEDORIRRILRIZ L Y 2009 FLBEIIHEA SRR RO a0 NFREEE o> TV D,

#£5.2-1 RO L NEEE (BEAL : t-Co/4E)

2005 2006 2007 2008 2009 2010
=E: 13,000 14,000 14,500 15,000 14,000 14,000
HE 11,300 12,400 12,500 14,400 16,000 20,000
TA)H 10,800 11,800 12,500 10,700 7,338 10,000
ii] 9 8,600 9,400 9,800 9,500 8,000 10,000
T Dt 6,600 7,600 8,000 8,200 6,962 7,000
=X 50,300 55,200 57,300 57,800 52,300 61,000
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5.2.2 a/nN)L MEREGA |

<YFH LA+ EM> N #% e
VT A FUEIT, EMIZYTFTLAL T UEGHDOEE

by, BRICRFEME (I —HR ) BIRERICITIEARROR

BEREMIK A L T\W5, AFFEFEIL 3.6~3.7V T, Zi

DY F T LA F U EBMORERFFIE 72> TV D, TERDIK

REEMRWR D "R AT, KN ER \bebi9t®15v

UbLORENZFEBRTERDSTEN, VFULLAE

AR EMR 2 D Z & T, 3.6~3.TV £\ ) @i 7'775: Lt o —

FIHLTWD, 1991 FFICEML S, FED 1992 FITiF, EE()F LLEW) \  BEGREIEEY)

Y == ko THRA T THBICRA S L 9, 8L —%
T AL A EMOFET, [K52-1 1R LEEL S, B ]

SRR T Y F 0 A A A BIERE ABOMEBET 5 2 LT, +i T i—

ERAREZ fﬁﬁeﬁﬁ‘???bﬂéﬁfﬂ}f 7o TND,
UF 0 LA EMOIERAEHT M=V AN DS
7 2 (LiCoO2) WS TEDY ., \_ﬂ’wb)ﬁﬁ%j(@:/\‘ﬂ/
FEEAER LTS, L, EETHE, FEE 25 a3
rOffitgEEIEE Y 2521 T, =y 7 AiE Y F U A (LiNiO2)
R~ A WY F 7L (LiMn0s) . S H1C1E 3 JuRHME

(LiINiMnCoOz2) 7 EOEHA LML TWDE, ZOLHiz, U
F A AR AP ) F T ARk =y, OEL VTR AA RO
B UREDEBNHNLNTNSD, fEkD=Hh FEML= v 7L KFEBEBRIZH T, &ffis —k
B TH Y, BIREOSNE, ORREM OBFFRCHEEIREUL - VA ZANRLENTND,

UF o hA A BT, M-BETHD, ATV DRI, BERBEZETE 25085
PERD ZIREBEMEZRIET DB T, HEHEFHRS /) — XV ay FTUOALTATRE, 2L ORAERR—X
TNEERRT AN ERICHN BTN D

TFETIE, 2OV o la/MURARBSBHILITICHEL T, DAL NT =R F 7 AA A4 B
B S 4L, BE) LESEE) Y O X FAIER E~OER LEA TE TN D,

EDIZ, EFERERYHGE2ED CE -, BRAHEHER~OEALL, BEOLDLR->TETEY,

BRITIZ/ > TE IR EREOFE WKLY U LA AU BMPAEFESIND LD oT2, TDI=8H, 2009
X TEXABHEICF ) EEbNTEY, KBV TF AL A BEMOTIGHNLL ER VD TND 9,

ZOXIRENDOFT, A%, T KUY F 7o F B OTEN IR LTV EEZBNRD, &
DIz, fEkROERKERNITOTG b/ 2 87, /— MY armidzRochidEhRE s &
TRENTND I,

<ZwyHIILKKREM>

=y VKR EMIT, IEMICAFKBb= > v, BRICKERREGE, BIFERIZT V0 ) KER %
R LI-EMTH L, AFELEIL 1.2V T, =0 REME AR S D, = v VKFEEMIZIZ, VT RIY
LRMEHENTELT, =0 FEHMOK 2 FOXNVX—BELZHET LI 00, =7 REM» O ONRE
DEDHHENTET, T REMDOSORBLEATHDEN, —FTIREY @RERY FU AL A4 E
~ORBHEA TN D,

=y VKB EMIT, SEIERHARICHEHINTEY, REBKSRTZ T TR, EERARETHEEL
BHENTWD, E2HEE LT, 2— RLAERH, a— N XHRRE, mEXEH LA, E#H =—
—RERFTFT NG,

F AT, BRI RKERZ EVETZENAET, VF U LA F U EBIFEEAHRENE RN
ED. ATy FEBIHICHEEH S, KEHROEM O AKEBEL > TWnD, NA 7Y v NHEH
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DAEFEILRIZEDE T, K=y A KBEBMOTTHIIRE SHLRLTWD 9,

< AF5KEH >

SRERAEH T, e & RS KB S D, Bl & X, RFBLUSMIEB L Z 0.05%LL T > fiigh L,
BB W THES T, TAHK, TAWIZUAREZDTNIEOHOZ & Thb, FeokiiiL, i
WU DD Z L &FE L, SRICRFBLUN O A et R E M2 =G D2 LT, £t & LT, H#
T RFEREN, REER T A RREREN, T AR RO 3 R H 2 10,

BRICINZ B EHEIT L - T, B OREMEEZ R T b DB SE L Z N TE, ANICADETEELE
FhRITBDWMEND, 2290 ME, SMICER T ComiibitEs b= a7oIcimEns, a,3r k
EETeEMop s LT, EEEH GETCEE Tl v T 407 T HUHITH) OB &3y
bihvd,
<H#HWEIE>

T H &%, BESE&2HER L TEORK T, @BOWHNCHWSNAUIEI TEOIE T, &
A CERSEDZ & THEZ BRIOIZIN T3 28N T T, LUBIRSCEAR, B2 EIcHLnD
P EART R ENH 5 10, @i TEIX, @ROUHINToeM e & EHE T C O BN EEFEM: A 2k
SINDaE LIS, Bl TEICHWONDBIEAESIT, RIELY V7 AT A2 a v MgREEER (N
AUHF) LLTMADZETHOLLNDLDONRREHNTH S,
<EWRER>

BEHERE X, 2RFECASFEEINRM L SN D RIERE T, &, W, B, RoSERRICEE ST
LOEIET, a0 P EREOTMEE LTHWS Z & T, ST CToM OB, MRtz A4
L7120, WAMEO VB 8 F S EREMICHV LTV D,
<HEHEMFL - fRIE>

a0 ME, BIPEE R0, KABA S OBERM BN BV STV D1t
fitt & U CAAE R O B AR EE S I VW S TN D 4,

53 AFIVLETANIL DY TRE AT O—#HT (SFA)
5.3.1 SFADHE
1) SFA DHE

T AH A7 a—fiENT (SFA : substance flow analysis) &%, 25 &R CERSINT-HDH AT
LA (ERRHEEZ &) 12k 5, AR, P&, FEEICOVWT, EREMICOIT LT, E7/U1ET 52
CICFREZELS FIETH D, SFAX~T U 7 /v 7 v —fEhr (MFA : material flow analysis) (28 &415
D FIETH D, MFA TS, KRG, BEFEDEORNLDOINZANT AR LT, T 2FETH
DDk L, SFA FHGFOELEBESCAEME & W oo MERSICER LT, #iEo7n—LtZEoh
BT HEEWEEO 70 —DNEDT 2T 562 L 2FRELTWND 12,

2) KSFADQHMRUHEERZE

—fix)72 SFA O HHIE, HLORFEDFWEICHER LT, &A, . EEoFE 2R, o+ 52
EThDH, RFRETIE, ZIREHMICEENDL I RI T AL /UL MZHOWT, /NMEZIREMANERR %25
WIFEBOHEEZITH., £, BEHESCHEBRORKMEMIZOWVWTS, BMOHKHT —XIZHENLTND
7o, —Hh, AMEEDORIRE 725 T D, A SFA TiE, HfEEIITHAGA N T2/ M IR EM O 28 248
BT 52 & T RERETANSC Y A 7 I - ERIER R OMEFHIAE O T2 2 L2 RERANE LTND,
AWFTRICE T D SFA OXMGEWEIT NI RI v Lt aryv e L, VAT AERITIAARE L, 22Tl
HAN S EA~OH K O, Eo2 50 BA~OH A SFA Oxf4 & Lz,

R T AN TIE 2001 £ 5 2010 4E, 3L RZOWTIE 2002 4E52 5 2010 FE DI % 412
SFA %90 L7=, AWFE T, XIS E LR KR, 74 7% A4 7 VOREME A7 5.3-1, 7 5.3-2 TR
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L7,
#5331 PHERMRE LD RIvLAERHBMSE T A 7 A 71

[RRLER ch A T R
cd |ncalt| @M | af | wox | zofr | NOEBE | gy | ae | pox | zof
RENE
Input |EFEHHERE (@) o (@)
EREE [ O e) 0 e o e o) o o) o o
EsEE [ O o) o)
Output |ERARE | O o) @) o) @) o) o) 0 o) 0 o)
EsEE [ O o) o)
4R | O o) o)
#5.3-2 FEMGE Lica L MERRGE T A 7Y A 7L
A P R BELREME
Co |LrinfN-MHRAM WA |HETR| Mg | EEER| Eeas) tom | Lo
Input  |FHERE 0] (0] (©)
ErEE [ O o) o) @) o o) @) @) o o)
EseE [ O o) o)
Output |EIRARE [ O o) o)
EsE O o) o)
EREE [ O 0 o)

<FEHERICEITHHEERE>

BRI ATHONTIE, ERFGHRER 22 lnic, FREICE. 2 FI v L04E, A, FFEOMGR
T=AOFTNTHERSINTEY, ThaetDEE 7 n—IRBREET,

TV MZOWTE, 3790 MERARL 2T~ THEE L TOLTFHEDPBFONRN- T2, ThEh
Bl % OFEEHT — 2 InDREFRR 2 AER LTc, EICEE - RSk - @R RLMREOEZ Hv, @t A RIS
WIS R, KRB A~OTFEIZ OV TG 2 W CHEE 21T o 72,

<PREHERERRY., REREREBICETOHEARE>

PR &3, BEOFB TR TN DD LT, BHLO L ) ICHRKEMIHAAEND H D
2, KL OEEICHN LR bLODZ ETHD, H RIvATE—TTiE, BIRE L ToO=F REMZT
T, B A4, Do X, 2ol RI v AEARG S, FREGEE LTEX TS,

ZIZTIE, \BAZEDOTELEHHT —FDENDND, 20@%&%&%%®Tw5 HRE L TOEM
KON, BEMANERIIZOWTIE, ISR THEE L A-1~A-3 %, 2SOz O TIE, HEEEB
ZHWTHEEZ 1T o T2,
<HEEHE A-1>

B & OEmPNERLIZOWTE, BAFGIOmHART —% KON, WHHGFOERER - IGE
BOT— 2N/ E o8 IOV T, RIORTHEE FiEE vz,

FPTEETDHIRE AL, BOHMHIB T 2MART — X 13, A OMR LR TV D EEICI D
ABRFEEND DT T, B ORNRE 2> TRV AEFE LIV EHRGEINILOLE
ENDEVIRTHD, 2FV, BEMHIH T DART — % O—IEL, BEHH CIEE EEhTuni
WZ kT D, T, BEMHOBASEOR CHEHBERFTED O HEIG L, BEHEIRGE SN HE x(%) &
LT, D t FIZBITLHA X M) EZROXTHE L=, £70, OB T@mit&E s LTt L
INTWBEEHDIE, T _XTEAMZBWNTIREINNDIHEDE LT,

SST (ﬁi%ﬂfﬁ) =sti—1
DP (EANARE) =pi—(1—x) - it

- (EJE

W

FP (#AN) =i
DS (EWNWFE) =st—ettx i
FS (ﬁﬁﬁﬁj) = et

EST ((FARAEME) = st
Dt, st, ste @ BEMGFERHIC IS D AEPER, Wt E, TEHE
e, it : B MBI DR, WMAR
BERERTEHE x(WITRO X2 LTHERI L, 7e—IZB T 2EN~OMA R & EII~OFHEITE L
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<IpBHeTnE, WOKXDEKY LD,
DP+FP+SST=DS+FS+EST
ZOXREERTD &

DS=DP-+FP+SST—FS—EST
ER&EEDP
LB LT, EDORANER [ gpn
t
(HEgEleE &) 2, AiUOEIZTT
72D L5 LT, R LS x (%)

[ #wEmssT | | FREMEST |

ERER5EDS

ERE LT, hput output
IS OEFEHMEOBRMEIZ W T, y
5.31 107 L, [ @AZAG—i, | [ E#EES,x

B 5.3-1  #bcaHE D BERME
<HEEAHZE A-2>

HEEH1E A1 C, BWHGEHIAEERDOT — X OHADBEH I N TN T, lEREEEROT —Z B3 G614
7o T BEIZOWTIE, kG &R & TEEEOHEE 21T > 7,

FIEERICONTIE, TORGEHEU LR OAER L EREOLEEH VD Z LI THEE L,
29 L TORDIZAEREDOHEEM 2 AW CHGEROHETE 21T o 72, EHARTEHE x(%) DR E ik & RIS,
T —ZBITANKEFZ L L, EEEI, REEEEEEOMIZE LI RLIND, IRORXDEY LD,

pt = st stt—stt1
7212 L, HFEHZRBIT D, AR (F—®ENOM TGN 2T ANDLE) &Eofitif (Fl—EEN
O TIH T 55%) DIRIFHELVETH D LRELTWD,
FOXEER LT, WREEIX
S t= pttstt-1—ste
LEHHET R TE S,

ZOXIICLTH, WREELERBEOHEEEZ HWT, HEE A1 LREOHEEZITo T, Zhv%

HWEFEA2 LT5,

<?E;"'E"7'J'5£ A-3>

B e I B MEE L WELTIZ DWW TIE, FoRB 2T EB SN, B ARET —%
&U AEPER ng TR T — &®ﬁm%ﬁoto;@ioﬁ%mﬁ%%wf\%mﬁ&Alkﬂﬁ
DEVEAT o 7286, HEEHEA-3 & LTRABILT,

<#EFEAHEB>

G DS OGOV TUE, B AR « BEGHEET2 O 1, R O NERMER TE o T,
ZIZT, ARITLATB—ITOWTIL, Eﬂ&ﬁfﬁ%btﬁb v LA DENFERRE OB ~OMF FANR
(NF%) ZHWTHEE T2, T2 T, FEROTXTHAENTORBEIEICH WG, ENTHRES
NOEHLOERELTND, 2F V| FEESCHHAEITZVWHO L LT, ERNIGEREIZOWTOAHNEEZ
1To7,

L2l 2729 b 7B —(Z 20T, ZREMLS O 2L MG ONRB/NE <2 & OR
DFFEND | Eﬁ%@%mxa%ﬂﬁbt7u IEGI TRV E T Lo, £, :/7wm%%muo
WT ., CIREMUSD 20 MR & R OE Eif%ot_&%%izf Hh [T 5 B PR L R

Tl VFULA A EME Y TF U LA F o EmlfEHRMICRE L7 v —%2Flk L, £ iI
DWNTIE T =B —{TFH L TV Ruy,

<EA - BFHEREERY. REGREICETHEERE>
HERFIZIDUBERAZO 7 0 —%2HET IS 72> T, AR TIL, £OFEOENRTEE & HEH &)
FLWERELTWD, 2FD, HEHORBBANTNATHWEZICIZ2bDOTHD L LT,
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5 A B W%mw— [ZDWTIEL, REM[EI « FEEE - IO 3 2OWTRAD L — MIBITT 5
LT, BEAL—MIELTT, KVFHELWAA—MIRTTELATND,

WIS, AR THGR LT 2 RMERROPHL— ML, 0 — b~OBITROMEEFIEOME 2, €
NENK 5.3-2 KUK 5.3-3 1TR LT,

# 5.3-3 K/ — b ~DHBRLEROHETE G

Cd Co
i T ILERIEE
BRES ——y | iR THTTMRR 5 i maeta
B = BE/ B o —bRE Tor—bRE
AR H/ TR H Tor—rRE Tor—rRE
T 2 | e/ T 1 XRAE SCRAE

57 - B ER RS BB R R

X 5.3-2 %A ORI

B L— h~BATT DR D 5 b, HERERE ) — b3y 3 zonTid, IEAICE Y B ERIATTD
NTW5, AREINTWD Y A 7 VERRBLN D, B4 ﬁ_owfi*m@@mié J— kXY a
NZOWTIEARKOBIE (Biha &) ZHiETHZ LN TE - 319, 2RSSOz O TIE,
FuBEFERF OB Y St L OFEREIZ DWW T O T 7 — MNRARS RO % VT, Ewimﬁm%ﬁoto_
DEIITLT, LD T a—EEMDOBINEDHEEEZIT o722, EEORLEIX JBRC I LV AFK
ENTWATD, 7u—|li3%F b 508EE v,

N HLED A SHPITHEFEL— b~BIT LEEEBIZ OV TE, AR ZAER I RR RO EL L 0h0
=" ~BAITL., TO%, BEEMON TERITEAOEL L O~ ~BITLTZEE X, TnEho
JL— F ~OBITRIZOWTIL, EICT 7 — MNRELOHEEEZ T T2,

—H87 v — NREEIT o TWRWERLIZOW TR, 5o 7 v — NIRRT S 2 DA T
REHELTND,

5.3.2 hREHLODYTRA R T7A—

1) BEETOHESZEIZIDONT

<BHEECETIETRE>

A RITLDOFEEEMEIZIK T2 7 e —HEIIE, MEEASRILLE - BASERSVBARLTNDH
RIUATRELH W, ZOTRBREIIT, RBTHEESREMHED 2 D ONFOT —F2 BN E#H T\ D,
FENTE &1, M OG22 HITER S TWDH DT, HEEMOBREZ EITER L-SEHL Y b,
%ﬁ_ﬁwk%Méné UL, 8T EDFENFIZOWVWTL, HEEEX—R L LI ONRERE
%ﬁéﬂfv% ZIT, ZORBTEOTHEEOK A, RETEICE TS Z LT RBTESN—20
LT EOFEENRERH L, IREMHEME LTy e —fEIcfEH Lz, EBICE, RENTE & s
& D7y iw<o#®@% RO TWAAREMELEZ BN LN, BEICRDIFEEFINEL RoTWD
ZEbHY, BRTIEZ DX ) RERZIT o7, MERTEMIEZROENTMREL R 5.3-4, £535I1TR-L
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#5.34 W FIUVLOENTFEHRR (BAL: keg-Cd/F)

BE 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
HEE 243,766 502,719| 340,768 458804| 177,347| 451,459 574,576] 319,584| 350415/ 359,058
EE 2,467,547] 2,426,153| 2,496,118] 2,160,012 2,247,973| 2,430,106| 2,090,926 2,249,347) 2,127,598| 2,340,876
WA 2,463,148| 2,818,694| 3.819,775] 2,626,077 3,072,028| 1,743,592| 1,455,240| 1,724,621] 385,105| 255,000
HisE 5174461] 5747,566] 6,656,661{ 5244893[ 5497348 4625.157] 4120,742) 4293 552) 2863,118]| 2954934

ME (R#ME) | 4,650,302| 5,371,638| 6,062,157 4,815,847 4,665.098| 3,102,632| 2,953,920| 3,324,631| 1,098,738 1,802,634
ME RETE) | 2,208,594| 2.588,104| 2,378,082| 2.441,469| 1,934,133| 2,046,891| 2,016,236| 1,996,863| 1,264,917 1,915.805

Eith 2,026,737 2,436,956| 2,210,845| 2,363,101| 1,868,821| 1,970,268| 1,907,194| 1,916,847| 1,237,956| 1,881,972
EEH 2,759 3,665 1,607 4,004 2,003 0| 40028 50539 9,985 0
&t 40,029| 31,.803| 27298| 35767 18,883| 12,649 10,651 13,385 5,261 1,251
BEREH 0 0 0 0 0 0 0 0 0 0
HoE 555 988 3,396 718 631 591 467 585 325 195
ZDfth 138,514 114,692| 134,936| 37,879| 43,795| 63,383| 57.896] 15507| 11,390 32,387
Efan 21,440 35160 135700] 251699 380791| 947949 847238 618,506| 1,405,322| 854,574
HARERE 502,719] 340,768| 458,804| 177,347] 451,459 574576 319,584| 350415 359,058 297,726
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#5.35 MIEROD FI U LAOENFTFHRER (AL : kg-Cd/4F)

B4 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
HTEE 243,766 502,719 340,768 458,804 177,347| 451.459| 574,576| 319,584| 350415 359,058
£33 2,467,547| 2,426,153| 2,496,118] 2,160,012| 2,247,973| 2,430,106| 2,090,926 2,249,347| 2,127,598| 2,340,876
A 2.463,148| 2,818,694| 3,819,775| 2,626,077| 3,072,028| 1,743,592 1,455,240| 1,724,621] 385,105] 255,000
HHaEt 5.174,461| 5,747,566| 6,656,661| 5,244,893| 5,497.348| 4,625,157 4,120,742| 4,293,552| 2,863,118] 2,954,934

A (REME) | 4,650,302| 5,371,638| 6,062,157| 4,815,847| 4,665,098| 3,102,632| 2,953,920| 3,324,631| 1,098,738| 1,802,634
RN (SREME) | 2,208,594 2,588,104 2,378,082| 2,441,469| 1,934,133| 2,046,891| 2,016,236| 1,996,863| 1,264,917| 1,915,805

Eith 4,267,391( 5,057,929| 5,635,842| 4,661,263| 4,507,567| 2,986,488 2,794,166 3,191,410 1,075,319| 1,770,799
2R 2 5,808 7,606 4,098 7,898 4833 0| 58644 84,143 8,673 0
&% 84282 66,007| 69588 70552| 45545 19,174| 15606 22285 4570 1177
BEREH 0 0 0 0 0 0 0 0 0 0
HoE 1,167 2,052 8,657 1,416 1,521 897 685 974 282 184
Z0ith 291,648| 238,044| 343,979| 74718 105632 96.073| 84.822| 25819 9.894| 30474
[T 21440  35.160] 135,700] 251.699] 380,791 947.949] 847.238] 618.506] 1,405.322] 854.574
HRERE 502,719 340,768 458,804 177,347| 451,459| 574,576] 319,584| 350.415| 359,058 297,726

<HE#EG - RERMUGERBICEITAHEEARE>

7n~%%ﬁ¢é’%tof =71 REMERARGIC OV T, AnROHEE 1L A-1~A-3 &, Th sk
OH RI T AMERARMIZONTE, HEHFEB EZHWTHEZIT> T\ 5, = REME RSO K
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Abstract

Batteries are broadly used in homes and industry, and various kinds exist according to the use.
Some-kinds of battery contain toxic or precious substances (lead, mercury, cadmium, cobalt, etc.) and
the environmental impact in the disposal process has been researched over the past years, especially,
as a typical example of household hazardous wastes. However, in Japan, the rate of collection and
recycling is low and the discussion about management policy of them isn’t enough. Therefore, the aim
of this research is to get knowledge for developing the policy and management system of small
batteries in Japan. We conducted flow analysis of major batteries and substances (NiCd battery and
lithium ion battery), review of lifecycle assessment focusing on recycling and total product
management system, international comparison between some countries (Japan, Switzerland,

Denmark, Germany, Taiwan, etc.).

(1) Comparison of the policy and the studies on small batteries

With respect to policy on collection and recycling of small batteries, the system is established and it
is possible to obtain the actual data about collection in Europe. However, in the United States and the
Asian countries, the subject of battery is limited and related data is not collected (published) actually.
All the small batteries are the subject to collection and the target of the collection rate and others are
set characteristically in Europe. The collection rate varies greatly depending on the number of years
which have challenged them for and the system in European countries. The collection rate in
Switzerland is the highest. In Japan, the kinds of battery to collect are limited, and governmental
response is opaque about the product whose demand is expected to increase (medium-sized batteries
and others). And the collection rate in Japan is never higher than in European countries. Therefore
enhancement of the system is considered important. In addition, the producer and governmental
response to the risk of batteries (explosion of lithium-based battery as the latest problem) is also

considered important.

(2) Domestic flow analysis of small batteries

We conducted domestic flow analysis of cadmium in the NiCd battery and cobalt in lithium ion
battery, both of which are representative of small batteries, using mainly statistics data and industry
publication published by some industry organizations. In addition, we included the product which had
these batteries built-in as the subject of the evaluation.

The result shows that batteries are the main products account for most of domestic material flows of
both cadmium and cobalt, and significant product for thinking about the way of these materials
management. It is also cleared that collection and recycling of both materials are not enough.

As for cadmium, the domestic demand is decreasing and the way of future resource management is
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questioned. On the other hand, as for cobalt, resources security by collection and recycle is important.
As just mentioned, the directions of management of both substances are different. Cadmium is
produced as a by-product of zinc smelting in Japan and the deficit is imported. For these ten years, the
amount of import of cadmium greatly has decreased from 2,500t to 260t, whereas the domestic
production has been roughly flat. These reasons are that the domestic production of NiCd batteries has
decreased sharply and several domestic NiCd battery factories moved to China.

As cadmium is produced as a by-product of the domestic zinc smelting, the production of cadmium
will increase as far as the production of zinc continues. (Cadmium from zinc production alone is
approximately 2,500t a year.) The domestic production of zinc is remaining at the same level, and the
demand of cadmium is decreasing sharply in Japan, and the tendency is expected to continue.
Therefore, the surplus cadmium is expected to increase in the future.

On the other hand, as for cobalt of the production containing lithium-ion battery, notebook computer
whose battery is heavy relatively in weight makes the largest contribution, and followed by others, a
cell-phone, a video camera for a lithium ion battery incorporation product. Around half of the
production after use was supposed to be put in dead storage incrementally, which suggests a need for
the appropriate collection. Additionally, cobalt density varies among makers and products, the
evaluation of resource performance and recycle value is difficult. Therefore, development of stable

circulation use system is a big issue.

(3) Verification of the subject of batteries from the viewpoint of life cycle

Especially in Europe, LCA is highly developed as an evaluation technique of a battery. The
evaluation shows that the environmental impact of a rechargeable battery is lower than a primary
battery, and that both a primary battery and a rechargeable battery are desirable to be recycled. There
is much amount of the primary battery used in Japan compared with foreign countries, that is,
throwing away of a battery has permeated. Then, the energy residual quantity of the thrown-away
primary battery was investigated. As a result, it turned out that there is clearly much energy residual
quantity compared with U.K. or Taiwan, and that an improvement of usage and the shift to a

rechargeable battery, the promotion of “2R (reduce & reuse)” of a battery, are required.

(4) International comparison of the policy of circulation and disposal of small batteries

Especially in Denmark and Switzerland, as foundations of the recycling system, three kinds of flow -
material flow, money flow, and information flow - (How and how much flows between involved bodies?)
was described, and the features were summarized. As a result, we confirmed that even if each country
has the similar framework based on producer responsibility, there is a big difference in the way to give
the incentive to persons involved and the burden of expense. Furthermore, comparing the system of
the two countries with that of Japan, the following results were obtained;
1) Although only the rechargeable battery was an object in Japan, all the batteries also including a
primary battery are collected based on an expanded producer responsibility in these countries,.
2) Expense for collection of the battery is contained in the price.
3) The role to be played by local government in collection of waste is large.
4) Producers pay the expense which local governments use for collection of waste, and there is an
incentive of collection.
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