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Collaborative ELV recycling innovation project (Demonstration project on the efficient collection
and recycling of precious metals and rare earth magnets contained in ELVs) (FY2012)

EXECUTIVE SUMMARY

This Project was implemented as a preparation for creating a national-scale advanced resource recovery
system capable of retrieving greater amounts of usable substances from end-of-life vehicles (ELVs) and
inclusive of procedures for resource collection, storage and payment settlement. The Project assumes
the dismantling operators belonging to JAERA (Japan ELV Recycler’s Association) to be the principal
party who will work with automakers, smelting operators and other stakeholders for the establishment
of the above resource recovery system.

1. Recovery of Precious Metals and Other Valuable Resources

Following the FY 2011 Project which recovered precious metals from ELVs in three prefectures (i.e.
Hokkaido, Chiba, Yamanashi), the FY 2012 Project was implemented across Japan to examine the
possibility and obstacles concerning an integrated national-scale resource recovery operation. A total of
273 JAERA-member dismantling operators in 34 prefectures were divided into the eastern and western
groups, and their recovery of engine computers, airbag computers and airbag couplers were investigated.
The results of the FY 2012 Project were as follows.

e Totalno.of ELVsdismantled: 11,773 (east 6,099; west 5,674)
* Recovered weight

> Engine computers 2,849 kg
< East 1,357 kg (6,613 pcs, 205.2 g/pcs)
< West 1,492 kg (7,846 pcs, 190.2 g/pcs)
»  Airbag computers 1,358 kg
< East 754 Kg (6,647 pcs, 113.4 g/pcs)
< West 604 kg (5,385 pcs, 112.1 g/pcs)
»  Airbag couplers 444 kg

< Japantotal 444 kg (38,034 pcs, 11.67 g/pcs)

The recovered items above were assessed with regard to their precious-metal contents; then, they were
recycled, giving the following amounts of metals.

* Metal contents and recycled amounts
» Gold content:  471.7g recycled: 4481g (32.2mg/ELV)

»  Silver content: 3,227.5g recycled: 2,747.29 (199.5 mg/ELV)
» Palladium content: 45329 recycled: 347.6g (25.0 mg/ELV)
» Platinum  content: 459 recycled: 0g (0Omg/ELV)

»  Copper content: - recycled: 776.0kg (55.4 g/ELV)
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For the realization of a national-scale advanced resource recovery system, a questionnaire survey was
conducted on the participants of the FY 2012 Project in order to find out about the possibilities and
obstacles concerning an advanced recovery system and any requests of the dismantles to automakers
and other parties.

Over 70% of the dismantlers replied that ‘It was easy to locate’ the recovered items, indicating the
general ease of finding the engine computers, airbag computers and airbag couplers in ELVS.
Nevertheless there were some models in which their identification was difficult, and this difficulty was
pointed out as an obstacle by the dismantlers. Over 40% of the dismantlers who took part in the FY
2012 Project were able to retrieve the two types of computers within 10 minutes, while over half of
them removed the couplers within 5 minutes.

Many of the ‘obstacles’ recognized by the dismantlers were associated with the airbag computers.
Specifically, one obstacle was the presence of airbag computers in such locations that it was physically
difficult to retrieve them. Another obstacle was the use of non-standard screws which made the retrieval
of airbag computers difficult. The use of standard screws was specified as a request to automakers.

Some of the matters requested by dismantlers could be resolved by exchanging information and
know-how among dismantlers. Thus, the importance of inter-dismantler collaborations was recognized.
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2. Experiment on Wire Harness Processing

Twenty dismantling operators in Hokkaido took part in an experiment on wire harness processing.
About 16 tons of wire harnesses all cut off from the connectors were recovered from 1,200 ELVs in this
experiment. These wire harnesses were delivered to an intermediate processing operator who processed
the first batch of wire harnesses by the rough chopper method and the second batch by the nugget
method. The two types of pre-processed wire harnesses were recycled separately at a smelting factory.

* Qutline of the rough chopper treatment
> Wire harnesses were shredded, then re-shredded into finer pieces (intact with their covers)
»  Total worked amount : 6,126 kg
»  Copper content: 4,018 kg (grade 66.1%) — Copper extraction 2,411 kg (extraction rate
60%)
* Qutline of the nugget treatment
> Wire harnesses were shredded, then covers were removed for copper extraction
»  Total worked amount: 9,989 kg
»  Copper content: 5,922 kg (grade 98.8%) — Copper extraction 5,863 kg (extraction rate
99%)

Because the rough chopper method is a simpler treatment, the smelting operator received the batch
inclusive of wire harness covers. Consequently only 60% of the copper content was recovered as
recycled copper. On the other hand, the nugget method transformed the wire harnesses into 98.8% pure
copper, so that the smelting operator was able to recover almost all the copper delivered from the
intermediate processor. But both methods proved unprofitable as compared to the export prices of
scrapped wire harnesses.

3. Experiment on Neodymium Magnet Recovery

An experiment on the recovery of neodymium magnets from hybrid vehicles was conducted at a
dismantling shop in Yamanashi Prefecture. It was confirmed that neodymium magnets could be
retrieved from hybrid vehicles by a dismantler without using special equipment or tools. In view of the
fact that neodymium magnets often require special care in handling and storing because of their strong
magnetic power, it was also confirmed that neodymium magnets could easily be demagnetized by
heating them with a burner.

Nevertheless, to realize a business-base recycling of neodymium magnets, efforts must be exerted for
efficient collection of these magnets since smelting operators are known to require a lot of neodymium
magnets from at least 100 hybrid vehicles. Also considering the fact that the price of recycled
neodymium is still not attractive for smelting operators, the first step should be to prepare for the
establishment of an efficient and safe method of collecting these magnets from hybrid ELVs.
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4. Assessment of Precious Metal Recycling Business

An assessment was carried out on the feasibility of advanced precious metal recycling as a business
operation. Data indicated that the selling price of recycled precious metals from engine computers,
airbag computers and airbag couplers was JPY 235 per ELV, while the corresponding personnel cost
was JPY 500 (assuming a working time of 20 minutes per ELV) and transportation cost of JPY 34.0.
Therefore, the recycling of precious metals from ELVs is not profitable at present.

But efficient dismantling operators took only about 10 minutes to recover those three items, in which
case the recycling cost will be lowered to a level equal to the selling price of the recycled products. It is
therefore necessary for dismantling operators to share know-how and enhance collaborations with
automakers so as to shorten the dismantling work time to 10 minutes per ELV.

5. Evaluation of Environmental Impact Reducing Effect

The environmental effect of precious metal recovery was evaluated by the life cycle assessment
technique. As compared to the case of mining precious metals for the production of engine compuiters,
airbag computers and airbag couplers, calculations indicated that their recovery and recycling have a
CO2 reduction effect of 0.129 kg-CO2eq per ELV. Assuming the average 3 million ELVs dismantled
in Japan every year, the total effect would amount to 395 t-COZ2eq per year, which is not a large CO2
reduction effect due to the absolutely small quantity of precious metals used in vehicles as compared to
other types of natural resources.

Various economic activities behind the mining of precious metals were taken into account by applying
the TMR (Total Materials Requirement) assessment method. Although recyclable precious metals
amount to only 0.3g per ELV, this amount is translated into 57 kg according to the TMR assessment
method. Consequently the recovery of 0.3g of precious metals was calculated to improve the average
recycling rate of EL Vs by a significant 0.3 percentage point.

6. Production of a Booklet

JAERA has produced a booklet to promote the advanced recycling of precious metals among the
dismantlers throughout Japan. The booklet explains the importance of recycling natural resources and
the environmental benefits of the advanced recycling, and will be utilized as a tool to increase the
understanding of dismantling operators and other stakeholders.
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7. Collaboration with Automakers

It would be difficult for dismantling operators alone to resolve the obstacles identified through the
various experiments of this Project. Accordingly, a liaison meeting was held between automakers and
dismantlers for an efficient advanced recycling of precious metals. Explanations were made on the
outcomes of the Project and on the dismantlers’ requests concerning the facilitation and higher
efficiency of recycling work. Then, opinions were exchanged between the two parties. Since the
conditions of recovered items are important for efficient recycling by smelting operators, the
participants visited a smelting factory to gain firsthand knowledge of how recovered items are recycled
in the smelting process. Then, another session was held to discuss specific ways of collaboration
between automakers and dismantlers.

8. Future Actions

Gained through the Projects implemented in FY 2011 and FY 2012 was a fundamental understanding
about the importance of raising the efficiency of recovery work whether for the recycling of precious
metals, wire harnesses or neodymium magnets.

As for the delivery of recovered items, the smelting operator’s extraction rate (amount retrieved from
the delivered amount) will rise and the values of recovered items will increase if an intermediate
processing is provided between the dismantling and smelting stages. But it is necessary that recycled
products be priced sufficiently high to pay for the cost of the intermediate processing. Also necessary is
a tax exemption for dismantling operators on storing ELVs until a sufficient lot is accumulated for
efficient recovery work.

For the future, JAERA will implement activities (such as the production of manuals) to promote
common know-how on efficient recovery work among dismantling operators and to discuss specific
measures to enhance collaboration between automakers and dismantlers.
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F LV,
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—H—DERI TN LT AR ENEEZ L THoTH Bl
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ERTILIL DOV YA 7 VET v 7 a2 B, S AIE VIS 72V BB &
LTIELLY,
—HBOHEEFESEVFETOND X ) RHEHEY 22 A - —ITHEEL, K
BAME « REFEEZITOR VI HICLTUELLY,

HEO LT 7 — 28 OFIR S L > THARENOEEICEEN S 5
OTHIVUE, AARENTHMHATE 2 LOIXHAHLEZFRRNEE D,
HENEZES 7L, FRAH 2R & L2ikdt 21T, IR 2 07 b stk
O DI S /< THRWE S ICHEERRMIRIEEEZITV, BERE
BRI DEINZITH) T ENEFELVWER D,



422 A—h—FLDEEDRE

(1) BEEA—h—E0EEDKRE
T — MEREL S LI LT, MRERER DRI &R 2 D T 72
DOELFEINIH L T, HEHE A —I— L OBEEORF 21T -7,
BARMIZIE, BB A — D —C%f L CEZEFEAHER LT, AlRR7nd#ERic o
WCOE RS ZAT o7,

ZDX O REBERAZWDY; 2 EWIRICERIT 5 2 & T, BB A —F —5F L DIF#R
HHEITO & &b, BEEMEEROBRSLEELERE LA TN T ER
HETHDLEEADND,

(2) FEEHESEEOEEDKRE
BN D HAR 72 & EEBEOERIEME T, L0 & IiiE (&ifks) <ol
ELNRTEDLH1C, ARIOFEFEFEBR TH XL 2T THEEES & OFE RS
ZiT-o 72,

@ KL AIE
Wi 1 RE RAcHis
A) FhSE = e B TN RS ST
IRV T 7 s F R — H ERERT
AUASERA
B) #iffH TR 251 H 27T H (R) ~28 0 (A)
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A) w5 TYHe 7V Ty PrihsEEs. WESER
B) #hifilH VR 2542 13 0 (k) ~14 B (OK)



@ ERNFEHBHEERLBAEROBER

1. fRRZEFUIEVIRERICB U Y 7 A i 108 X ST 2 & THO Y
A7 NG L TET,

2. TV LRTVE—H =R RS REFICEET L TTAI=T A,
2DV YA 7 VTS L TET,

3. PERAH AELEEE QMBI LT, 2D BRI O it s X g
ZETIUY AT NITEELTE T,

4. PR 23 AFERE T, MAREBEOWH NI L 0 ENOIESEHER ISR
AU Ty T ORREEHERETH I ENTE I,

5. ENOIESREHETIL. RERERTH L0000 —EKEDHIE 2R 72
L EET D —REHET L N0/ BEZ S LICHFEFOLEL K
B2 R ET D R BIER TR ST D,

R EBERXBOBRERUSEDXIG
WMAEEREE & OEERE
1. BSEEEDMARERT RO D L0, OFWENL, @— &, OZE L=
fithsd 3 W TH 5,
2. SALIZEHMET 4R () ZEICRESHEL WD, EBRAREICE
F 5413 100ppm B2 LL_E D SAL T 90% A2 DERINRTZ N U A F—r>
— R ANTE DT 90% UL D S A HERF L 72 15 AU E OBIN (52I0)
BRRE KT 5, BRI O MM 2 B HI12iE, L0 TEICRMY %2
BY B2 TUE R 6, ZD7=DIhnn5b a X MIRA - S0 E
WROFERZ R L TWLSMER’DH D,

BRAMAZB L C, REER L L CEMT D END o T TR O ERE
RPN BHA Z I L TR A1T Y £ TO LR TORKZEIZ OV T
ETE,

ABEOLSHOXEE LT, REICESREOMZEO T EETZ L OHE
T RS 5 L bIs, B1E0E L ORI Eo i o RIUE T 5 .,



(B) NANV—N—RRRUNEBZEE L OEEDEE
U A X == AT T, BEEER IS E ET RN IR AAT 5 LB
bofe, REFETIE, TR Z AR IHRIEH L7z,
Fl &P L% O ZRALBRIRIL 2 82 3 2 7o OB AR A 1T o 72,

® FE%kEBRE
A) FhfEE AUAGHRA
(http://www.mrj.jp/company/index.html?company _seq=1138)
B) #ifiH 201341 A 27 B (H)

Q@ BRXMOBRERUVSERORG
WA AL B 0D SE T
1. ASTRMELERASE & LR & D SERE 2 41 L 72,
2. BTy FOWLBETREZHE L,

B AR L REBCEFR ~ O X LICK T D58

1. ARFETITOUHEAREL SN TWDLaxy XERELEZETTA P—
—FRADBEWPW L AT, EROUHTREZ RS2 LTIV ZOHME
M2 i8Rk L7,

2. VAXY— =R EORETHEET Z LNEUITH L0 &0 HiE
IZONWT, BRI OLRDEMDIMLETH D,

3. VAT —FRAF1LEOHEMBNS 10kg FIULATEETH 523, [EIIREED
FETHEEEDPREL AMLHEEITO DD TV AETHT EHTERY,
IS, mEEIRT S D70 OMEM A S IR CHEMT 570 & iR
HI O 7= D TRIZOWTHRET 5 Z ERLETH D,

UAX— =R A% L LTHIFIET 2 £ TO TROBEN BRI 7 -
Too Eilo, MAEICHEY 2G| ZE LELZBMMET 2 Z L O0EEM LR TE 1,
BUK CIZEAN ToOREE 2 2 AswE < WAV E BUlAS 12 6F L CRi ) 3 R
Thd, L, ~EEEZERET DI LT, LBEEEOE AN X D250 T§E
P RIAE N D,
AHEREDOLSHOXINE LT, bz 2B E 27~ LT, £8ICANT TH &
Uil D —JE EfER D12 DIEZEN =R M) EOBEEME 2 {m2 TV <,
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5. RAIFXDOERRERUVEERRIC X 2NRDRAL
5.1. EXMDREE

51.1. X% (EEMRVOEEN) FEOEZA
Z 2 COFEMERMM L, APENE & OREFTEDOBLR D DI SESR DAE S T Hi
L7 E®JE OBk EE TE 5208 9 a9 Z L 2 &5 5,
£l FEMEZRAHTZ ENELWESICIE, FREOR v 7 L LB
HLT, EOLIREMHETHIITHERMENHEILTE L ) THLDRENZAT ),

5.1.2. BEXMFE (BEEEFEIN)
(1) [EURT R ~OEFF
AEIOFEFEFE TEERINEZITO DICME LR DL FOEE OEIY =2 A K
R L7z, 72, AFENISIESE LOEMTHM L /oo TWDH 72, K= A k
[ZoWTIE, BEMIEOFHEOHF TEET 5,

1 EGICP. AB/CP. AB/COP MfiE{k. EIULAHE
i, [N O ANEEIL, 7 v — MR T/ DIV EER R 2 S HESE L 7=,

® [FIIT/ ) DAEZEREE (07> — R & P RE & iF 2 5RE)

> L B ao—H—[EIY 1545y /& (5475~357%7)
> h 7T —ElY 54/ %5 (5%45~35%))
® [FNfEEa R |
> 1EENGE 1500 F9/BE X 20 4y = 500 H/&
@ ®WEEA

Tl L, STHESOHRE HIEIC L W S E S FICER H 5, EirHEDOE ] TH
HE131MIE~8ATHIBE > TWA, B, 22 CIIEMICKEED A N
RSB CEl - TEH gt A M2 RE LT,

® iHHka R
g 05 399,742 9,711,767 & = 34.0 /&
(13~85 H/&H)

vV &



BitaX k
® Hit=x b 500 /& +34.0 H/E=534.0 H/&
(263~1,835 M/5)
(2) EIR{HEDETA
AElOEERE CTREMIZE L &S REO X v N OBFR(LIUA (48 &R
DG > & ERLE % 725\ 2 55 HIKH) CRMEd 5.

® EJRAMAE
> HEILE 2,767,983 [
> —Eb-oRHE (11,767 & THE) 2351 /&

() HEMDFE

BUIR T, M 534 MBIk L CTUAA 235 H/E TEREEILORIL & 3R S
N5, AR DD HEgEEDOEIGMMELS , AMEEOFIGREWTZD ., AMEEIZS
W TR D,

® BEN—R LD N 200 M/+
> VEERFRI & LT 10 04
> 10 0BETa Y Ea— ¥ —&N 77— EEET DI &BANE
B
ARFETIME LT 7 — MERIC LT, 10 9FRE THIEEZ &
HZENTEMAERLTFET D120, 5%IF. (EEDRIEOBLE
B, T N OHEERET HITH 7> TOBFREMEENFENLD
KA N BEBEZLNS,
> Eio. EREBREEFIEOHMAERFT A L b EHETH D,
S WRERRITEE LI, R 0N BRI O BB IS 4R FE L Q0 D HE A &
D &N D FRIRZER OSSR ORI A TE ) L K EIEIN 21T 5 2 &7
EL ik a A FOKBO -0 TRNVETH D,
< CWREEEICE LTI GEESHE E A — L A Yy R EIED LTk
R afins+ 0 2 &P BE O RESER L U Tk a2 < 5
HZE7E WEa A NOEBOIZOD LRNBULETH D,

([
Vo



5.1.3. FEMFM (T4 Vv—/\—RX[EUR)
T A ¥ —"—RADEUNTIE, 2 A FFMMIZE U772 5E5EER & TEMm T T
B, T, HLETHRE S U THFEMZTME L=,
(1) [EUR3 R ~DEET

D TAX—N\—FRRADERIK - EIRABE
iR, BN DO NEEIX, 72— FRA TE DIV EERRR D S HERT L 7=,

® [BULC DR (72— M b TRAE & R & 3E)

> UA Y —— AfiRE 25453/ (543~35%7)

> a7 XYW 1755/ (553~357%7)
® [UfE(=A b

> EENIE 1500 /B[ X 42,5 4y = 1,063 H/H

(250~1,750 M/#&)

@ ®WEEA
T L, AEE O THEM L=, dbiE OV 21, = 2 Tl
12, Mgt R N a2, REEEHTE - CEYR Rt a2 R 2B E LT,

> e 502,950 M,71,200 & = 419 H/&

® IZRkuE
TWRAEIE, LT LB o TS,

® /v MEALEE
> AL 1,084,000 [ /747 & = 1,451 [/&
> B HITMFEEE) LIRS L 74T & & HEET

® T TUF g v N—LF

> LR 162,000 4,453 & = 358 /&
> AFRE BT E R Sy L 453 B & HEE



@ HEaRb
® /v MbuiLp
> HEta X b 1,063 M/ +419 F/& +1,451 F/H= 2,933 /&
(2,120~3.620 M/H&)

® T 7UF g v —LH
> fEbazk 1,063 F/12+419 1/ +358 M5 = 1,840 P/t
(1,027~2,527 I/E&)

(2) EIRfEDEE
ARHFZECEUL L8O R > b OB (&8 EIROAMFE 2> ALBRE &
BN e HIER) CRMET S, 7R, SR, SRR 24 4 12 H O
TRELTWD,

® LflifE (77> Mbsy)
> SeiliE 4,083,415
> —HHY OFEHLE 5466 H/H
> AEE BRSNS 74T B EHEE

® ZFRE (7 7F a v/, 3—547)
> AR 1,341,611 [
> —HHYOEHEILE 2,962 HIE
< ALHE BN D 453 B EHEE

(3) HEMOFTE
BARTIE. 5y MEALBETE ] 2,933 F/E12xF LTI AN 5,466 H/H. 77
T3 v X—ALECE AN 1,840 [/E TILAD 2,962 F/H &, WL b BREMEDER
D EFHMEEND D, FRIREF OEERFRIC I VIRAICENEL D L LD,
Fio, P24 12 ADO U A ¥ —— ZAOB|EESIE, 1 b &7 v 250,000
~300,000 HCTH B0, 1 BEHZVICHRETH L, 3,395~4074 [ L7 D,
(NA X == AD 1 EHY DEE% 13.6kg TRE L7-5HA
LER-T, F7F g v X—BRZBNWTIE, VA ¥ ——RAEHNLI-EE
DI TFEMZ T T L2 5D, #EMHEOHE TIIAFICR L EE X b5,



5.1.4. BEMFHE (42 LEARYR)
AT BEATEMUZOW T, BiimEd S S ER2EIFEEZR LoD, HifmY
IR BB AT o 1ol BB Ta X M aiHiid 2 2 L NEETH 5,
Fo. BIREAEIZOWT S| fRGERINTAT > T DR R EDT — X D727z
W, Al T E VRIS B,



5.2. IRIR BT HIBH R O FE

5.2.1. RIRARHIBEHNRDEZT
RO & BREAMHIBCIAR & L TRHMIL, FROBER, R EE
BIIOTRTZ L2 ANLET D,
BRETRAMTHITBEN R DOZ 2057 & LCiE, BIROAZHAA & IREIE RA~DZhA &
W) 2ODHER TN ZIT D) Z & &9 D,

(1) EBREMRHAR (GHG) DHHAIENR DT

m RN (B8 EIE) ORI K 5B HEHEHIECIRZ . GHG PEHIHI
e L GHEZERT 52L& Le (512,

Fri2A Wl GHG HEH AR ORIl Tk, AR TEHANICHENR L - &5eR%
DEMGIRZFMT 2 Z L AN E Lo, K51 IR T K D ITHERDOARA L
& mERIIZ LY B BRI SN GE OB T 72, Zokd, K
RENZFE & 72> TS gUE, @RI — A28 Tis EEARASALER | T &) A [ |
DERGI TV | PERAEL 7 — A3 T - WBRIC L 2 @B EPE ) Oy & 72 %,

(BRI — 2]

LB S

BogeTINI%
DR/ o= %

IED-=

Breogle TS
DR/ = )%

(B R AL — 2]
X 5.1 GHG HIEZIRDLLEEIEXR (4 A —)

(2) BEEYME#R=E (TMR) METHIY) YA U ILEEE
BEBOYV A 7RI, BHIZY A 7 VBT & TR+l B &
LTWbZ e, 2O, EBRNRETICT TRBERNRmNDL R Y W
A7 NVDOFEE LT, SERINEZIT) ZLiIck b, MEWERE (TMR) ~_—2
TRV YA 7Rt &4T - 7=,



5.2.2. CO2 HlEzhE D &F (i
(1) EFHEFE
® FHiEEE

A ElD CO2 BN R OFHEIL, [TEROMAR LR & MEROMARTRITMA
TEERIIZ X &R BN ER S =5E | OB X 2 HIEEh R % 54
HZlllLle, BEEHEY YA 7N R2EEZRL LK 52D LIS FZERY A
JIVHPTHOITND OO, SRlOEIEER CEEMIZER L -DITESEED
BN TH o=, W& Z i LT 5.2 ORI O NER D TRB LT
o—ig Lo TS,

BB OEW DT T =DV A T NI, a2 Ly X — A NDEH - -
TNIDAZ Ty TELENT LR 1EHILYD DY 2 by X —H A % 185.2kg

PR 23 EETER) & LG AIC, KL 355 - 177 —HE & 323.79 13 1%
K TH Y, LCA DX 7 > AT HAED 1%L T TH L2, Z OB
WTIEEFM xRN e 52 & & LT,

EHIC, ROEELEBOEWVENCOWTIE, BN S 728l E & 55.49 75 H B
1 6dH7-0 OFiES 16.8kg (HHL : filE [FEFEWEWIGER F255. Vol.21, No.2,
pp96-102, 2010]) D 0.3% T L7, A 7 T » THELE DA DRI DT
bRl RN E LT, [ARRIZ, kX7 T v 7 TAIRT Ty 7O EDZEAL
bRl G5 & LTz,

FREORER. BREEAMTHIBN R 2 HEGTHT 2 AEh i AR oy D A & 72 D
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5.2 CO2
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@ EFHmEH
LBl G ERNYFEE CTRHME & T (X5.2 DR O7 v —H s> T
T = BENVEILET N HONT, LTFTOSREEZIRE LiHi 2175 2 & & LT,

| PR Uk
® JUARMIZ AR TR
® L/-NoT, XX —HEIIEto LEE

W RS (LS F Cofmk)
® HREMFERNOE LT (4 b HEEEER 75%)
® AR - 50km &N E

| Y€ ES
® HRE IR BRI (A, f&@) £ ToMmt (10 b o HEREHEEE 75%)
® L EERE © 500km &R E

W5 E R R E
® 1EHI-YDELREMILE
> 4 :322mg/H

> $R :199.5mg/A

> NIV A 25.0mglE
> il : 55.49/F

W 55 JR B AL

® ik H 7T =06 OELEBRIALE O E

® JifilEbE T HGAIL, LB TR KIIIAD D OB & [F4
(BRHE., WSO Dk E D3 ITERH V)

@ FET—~%
@ —R 7y NSV hala=h—TaryrulIs ERAT—HX—2



(2) FHMEFER
FEDEMIZHESNT, HEIE 1 A0 O E2ITo =R 2% 5.1, # 5.2

[
# 5.1 SEBRNIZEKSD CO2BHIEMRDEEMET (FEMRUYT—X)
I3 EHE [T AR TR (&) CO2EHHE
| ERZE (35EH) 3237 g
ik — % 50 km 0.234 kg-CO2e/tkm |bSy D8I (b2 B FEHFET5%) 3.79E-03 kg-CO2e
Rk 500 km 0.128 kg-CO2e/tkm |bSyV¥EIE (102 B - FEELFET5%) 2.07E-02 kg-CO2e
&RE & 0032 g 253 kg-CO2e/kg |&thE (BEHEDH) 8.12E-04 kg-CO2e
R 0.199 g 24.1 kg-C02e/kg |BXIR FREDH) 4.80E-03 kg—CO2e
NS L 0.025 g 591.3 kg-C02e/kg |E5® (FEFDH) 1.48E-02 kg—CO2e
A 55.442 g 0.92 kg-CO2e/kg |EXERFEHEDH) 5.10E-02 kg—CO2e
&t 9.59E-02 kg-CO2e
F 5.2 BKD CO2 HIEHRDEFEFR (FRIKTr—X)
I3 A= R B ARV T—R(EH) COo2ifti s
FE5R oo 0032 g 28 kg-C02e/kg |sithd GRIE~FEHH) 9.01E-04 kg-CO2e
R 0.199 g 26.8 kg-C02e/kg |EBSER RIE~FEH) 5.35E-03 kg-CO2e
INSUY L 0.025 g 594 kg—C02e/kg  |EF% GRIE~ &) 1.48E-02 kg—CO2e
R 55.442 g 3.67 ke—CO2e/kg | BRIF RIE~ ) 2.03E-01 kg-CO2e
&t 2.25E-01 kg—CO2e

F 5.1, 52 OESGEERINIC X D CO2 BIEEEIZLL T O & B0 3 S
N5, £7-. FHOMIK 300 TETXTHESERINZITY LIRET D EEHD
CO2 B E 2\ HeZHCTx= 5,

il

® HEFIUCKLD 1EHZY D CO2 PEH EFTAmHE
> mEEEI S — A 0.096kg-CO2e/ 5

I

il

> N—2Xfr—2
> G

0.225kg-C02e/f:?
0.129kg-CO2e/ &

o AEEMMAEEHE (300 HH) TO CO2 HEH &Lk 5
> ERRMRAEE (3,066,173 /) 395 t-CO2e/4



5.2.3. TMR R—XZX D) YA & JLEEE
(1) FHEOEZA

EE7R EOBEFIRICIX, LA ORI 1o T, BIOBIRUSMIEREL -
IS N D0 XITHEFEMF L LTSS TRz v—] BFET D,

ZOEH7 TENT7ve— Z250B5WERE (TMR) #3452 & T,
VYA I NVOERET TR, VA7 NVEOF N Z A5,

AEOFHETIE, ®ERIIC X 5 & BEIOZEEZ TMR TNE L2 Y 41
INFEE LT Z T o7z, 2O U WA 7 VST, 5 2 IRMEER ARG O 7= 72
BEoOHT Eh-7 e —%2EE L-8RERO TMR X—XOEERH xR &
LTIEENTHDEHDT, TMR R—ATE&BEEFRBEARZRH5Z LIk D,
MEEETROM I ) BREEREZRIRE LCEHMEL, VYA 7 VIZEICER Lz
IO AR Z T 2 720 DFRIE LMESIT O TS H D Th D,

(2) FHEFE
WE DU YA 7 =TT OXNTHERF S L D,

o V¥ A NR= (VYA 7)) / (RELES)

UK LTCEN 27 —TCRA2 VYA 7R bbb, TMR JED® Y %
A T NVRITILLT O L 9 IHERH T D,

® TMRINED Y HA 7 k= (Y (V¥4 7 LEXTMRIEK) ]}
(Y (eilfEREXTMR %)}

(3) EHMSH
SEIOFHHEMFIZLTOLBY & LTz,

® HEFINFHXETOIH AL
> HaeR (@, . XTI VUL ) 1R EiEFETOY A I vENY
P A 7S DR
> TOMAE (BK%) 121000V A 7 rand ERE



® Gtk VA UG
> EERTY YA 7 vani-gé&imE (&, . TV T A ) I3,
VA7 rInen E8E
> BEERDGHROERICE N80T, HFEIOXSSRIN L 72> TN D
> TOMARE B 12100% ) A 7 END EGE
® TMR %%k
> Ol WE - MEHIFSERERE OHERHE (3 5.3) D& A

# 53 FHITED TMR EHK

TMR{Z%: (kg/kg)
Bk 8
FNI=T A 18
55 360
Bt 28
ifh gL 36
% 1,100,000
m 4,800
B 810,000

(Hi#) &R 5% B 8 (TMR: Total Material Requirement) | #4BIEREE 5 #H 7 — % No.18
(M) ' - BRI e AR

(4) FHERER

Ea&REIIL, EESX—ATIE1AEHZD 03g (F£54) THH0, TMR _—
ATHRD EENTZ-7r—&L L T57kg (5.5 IZMHY%T D M5,

WHEOY YA 7 NVETHDL EESBEIUCZE D U YA 7 V& 0.3g DE{RIT X
I 0%D Y A 7 VRO T LR,

ZhiZx LT, ZhzREhi7e—&, 2F0, TMR THELZ&ICHE L
TUYA I NREFMT DL, B@BEINAZIT) 2L TY A 7% 03% L
A EED0HENRH Y LAl ST,

7o, TMRIMETRIE VA 7 VR OA A=D1, K53DEED L7025,



R 54 BEOEER—ADYY AU ILDLLE

1E2h=YE=E ke) | BRLLE [BEVYAIIL | EERB)YAUIIL
% 725.2 71.0% 725.2 725.2
FILE=9 L 76.0 7.4% 76.0 76.0
£ 16.8 1.6% 16.8 16.8
pis) 10.1 1.0% 10.1 10.1
g 5.1 0.5% 5.1 5.1
ZFDith 188.0 18.4%
£ 3.22E-05 0.0% 3.22E-05
i 1.99E-04 0.0% 1.99E-04
INSUY L 2 50E-05 0.0% 2 50F-05
(8H) 1,021.2 100.0% 833.2 833.2
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Z Dt 1,391
& 35 35.4
4R 1 1.0
INSUY L 20 202
(&H) 17,412 15.964.0 16,0206,
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TMR R— X Tl 57kg &0

A

TMR & 57kg
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