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1 1509
7,000 1ton
1 1.4kg
220 300kg
B C 1
HV
A B C
Q
9,673 19,952 21,600 51,225 222
B 965,000| 2,227,000 1,435,000, 4,627,000 830,804
1 100 111 66 90 3,742
C
HA 2,192,144| 4,521,622 4,895,100| 11,608,866| 1,182,150
Q><Ly><Cpy
Clo1 - = = 157,309 17,501
Clo2 - - - 449,539 34,599
C
- - - 12,215,714| 1,234,250
Cia+Clo1 +CLo2
B C - - - 0.379 0.673
Ly 1,500
Cwu 18.13 213




TMR Total Material Requirement

TMR
TMR
TMR Au Pd
1 279 TMR
36kg
CO2 51,225
CO, 3,279 kg-CO2eq 1
0.06 kg-CO2eq CO2 Cu
Pd
B
*
100%
90%
80%
70%
60%
50%
40% -
30%
20%
10%
0% -
TMR COo2
TMR Nd 3,000 kg/kg Pr 8,000 kg/kg Dy 9,000 kg/kg
Au 1,100,000 kg/kg
Cu 360 kg/kg
Nd Pr Dy 3 1 0.4kg
96kg TMR 504ton
CO2 LCA
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Report on

the FY2013 Project for Upgrading Automobile Recycling Collaboration (Validation
Project concerning the Stable Supply and Recycling of Precious Metals Used in ELVS)

SUMMARY

This Project consisted of two co-projects — the ‘retrieval of precious metals’ and the ‘retrieval
of neodymium magnets — intended to upgrade the end-of-life vehicle (‘ELV’) parts
containing precious metals (and rare earths) into valuable resources ready for recycling. The
specific objective was developing a business model of dismantlers’ collaboration to facilitate
the recycling of precious metals, thereby making commercialy feasible the hitherto
unprofitable recycling of precious metals from ELV parts.

1.

Profile of the Project

B Precious metal retrieval tasks

The first co-project concerned the retrieval, collection and recycling of computer printed
circuit boards (‘PCBS’) and other precious metal containing parts obtained from ELVs.
Prior to the co-project, in FY2011 and FY 2012, the Japan ELV Recyclers Association
(‘Association’) was commissioned by the Japanese Ministry of the Environment to carry
out a collaborative undertaking of dismantlers for the retrieval of precious metal
containing parts from ELVs. This assignment was implemented in three prefectures
(Hokkaido, Chiba, Yamanashi) in FY2011, and was expanded into other areas across
Japan in FY2012. The results indicated that for automotive precious metal recycling to
become profitable business, it is particularly important that the retrieved parts be supplied
in high-quality lots to recycling operators.

Conseguently in FY 2013, another collaboration assignment was undertaken on a national
scale, aiming at a more careful sorting of retrieved parts for the supply of higher-quality
lots. Specifically, the dismantlers were asked to select and retrieve only three items of
parts with high precious metal content: airbag computer PCBs and two types of engine
computer PCBs. A manual explaining the methods of classifying, retrieving and sorting
the PCBs were distributed to the dismantlers, so that all the retrieval tasks throughout
Japan were performed according to acommon standard procedure.
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B Neodymium magnet retrieval tasks

The second co-project pertained to the retrieval of neodymium magnets from hybrid
ELVs for the recycling of rare earths. In FY2012, an experimental retrieval of
neodymium magnets was performed at a single dismantling plant in Yamanashi
Prefecture. While neodymium magnets require special care in handling and storing
because of their strong magnetic power, the co-project confirmed that neodymium
magnets could easily be demagnetized by heating them with a simple burner. Also it was
found that if retrieved magnets could be separated from other attached parts and collected
into sufficiently pure and large lots, any magnet material producer would buy them on a
commercia basis.

In FY2013, therefore, the second co-project was expanded into a national scale
undertaking for the collection of hybrid-ELV neodymium magnets in sufficient amounts
atractive to magnet material producers and for the verification of the commercial
feasibility of neodymium magnet retrieval. A comprehensible retrieval manua in the
form of amotion picture was distributed to dismantlers, and the participating dismantlers
were each asked to remove, dismantle and demagnetize neodymium magnets obtained
from hybrid ELVs.



2. Results of the Project

B Co-project for the retrieval of precious metals

The precious metal containing parts to be retrieved from ELV's are classified into Groups
A, B and C as aresult of asampling analysis, and the following results were obtained.

Classification
Group A: engine computer PCBs (Low palladium concentration)
Group B: engine computer PCBs (High palladium concentration)
Group C: Airbag computer PCBs

Participants

37 dismantlers' prefectural associations

260 dismantling operators

Period of retrievad

November ~ December 2013

*Including the PCBs stored by dismantlers before the retrieval period

Amount of retrieva

Group A: 9,673 pieces/ 1,416 kg
Group B: 19,952 pieces/ 3,814 kg
Group C: 21,600 pieces/ 2,321 kg



B Co-project for the retrieval of neodymium magnets
The following results were obtained from the second co-project.
Participants
26 dismantlers' prefectural associations

71 dismantling operators

Period of retrievad

November 2013 ~ February 2014

*Including the neodymium magnets stored by dismantlers before the retrieval
period

Amount of retrieva

No. of hybrid ELVsinvolved: 222 units
Amount of retrieved Nd magnets: 300.30 kg

Initially a total 308.05 kg of neodymium magnets were collected, but the final amount
was reduced to 300.30 kg due to the screening of 7.75 kg (2.5%) foreign matter from the
collected lots. Additionally, approximately 40 kg of the collected magnets were found
remaining magnetic and had to be demagnetized, incurring an extra processing cost to the
magnet material producers.
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3. Resource Potentiality Assessment

B Co-project for the retrieval of precious metals

The metallic contents of the collected PCBs were analyzed in relation to group
classification and in terms of market value shares. As was guessed initialy, large shares
were claimed by Au in Group A and Pd in Group B. Group A registered the largest
market value, thanks to its large Au content. (Au=Gold, Ag=Silver, Pd=Palladium,
Cu=Copper)

Value shares of PCB metallic contents

100%

90%

80% Pd Pd

o \ - / o
60%

Pd
50%

40%
uAg

30%

Au Au
5 Au
20% | W Au
10%
0%

Group A Group B Group C

Market value share

Computer PCBs

B Co-project for the retrieval of neodymium magnets

The quality of the collected neodymium magnets were assessed by a used magnet buyer
in relation to magnet size (see the table below). The average content proved to be
17~18% for Nd, 5% for Pr, and 8~9% for Dy. (Nd=Neodymium, Pr=Praseodymium,
Dy=Dysprosium)

Assessment of neodymium magnet elements

Large size Small size Average
(45x35x5)* (36x30%5)* 9
ELVs involved [in counts] 222
Collected amount [in kg] 300.3
Neodymium content
(Nd) (%) 17.44 18.14 17.79
Praseodymium content
®r) (%) 5.10 5.38 5.24
Dysprosium content
9.24 8.29 8.77
(Dy) (%)

*In millimeters
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4.

Assessment of Commercial Feasibility

The necessary minimum condition for the commercialization of PCB and magnet
retrieval isto create sufficiently large lots. With computer PCBs weighing about 150g per
piece, it is possible to collect one ton of PCBs from an estimated 7,000 ELVs. As for
neodymium magnets which weigh approximately 1.4 kg per hybrid ELV, it is possible to
collect 300 kg of neodymium magnets from every 220 hybrid ELVs. Thus, both
co-projects succeeded in collecting sufficiently large amounts attractive to the buyers
and/or the recycling operators.

Then, commercial feasibility was studied, and both co-projects were assessed unprofitable
mainly because of alarge personnel cost stemming from the long time spent in removing
the target parts from ELV's, with the benefit-to-cost ratio remaining below 1. Nevertheless,
since a good portion of the dismantlers reported it possible to speed up their retrieval
work through further experience and training, the reduction of personnel cost should be
possible by improving the work manuals according to the project findings on efficient
retrieval techniques. Since only slow growth is predicted in the future number of hybrid
ELVs in Japan, it will not be efficient for dismantlers to perform the part retrieval work
independently. Instead, it would be more efficient for them to collaborate and specialize
in different processes of retrieval work - for example, assigning Dismantler A to the
remova process and B to the demagnetization process — in order to make the part
retrieval work profitable.

Feasibility assessment of the co-projects

Printed circuit board Magnet
GroupA GroupB GroupC Total Total
No. retrieved=Q
9,673 19,952 21,600 51,225 222
PCB [pcs] Magnet [pcs]
Purchase price=B [JPY (¥)] 965,000 2,227,000, 1,435,000/ 4,627,000 830,804
¥/pcs 100 111 66 90 3,742
Personnel
Plant cost=C 2,192,144| 4,521,622| 4,895,100( 11,608,866| 1,182,150
(QxLpxCru)
Cost -
o Primary = Co1 - - - 157,309 17,501
[¥] |Distribution
Second. = Co» - - - 449,539 34,599
Total cost=C
- - - 12,215,714 1,234,250
(Cla+CrLo1 + CLo)
B/C - - - 0.379 0.673

*L,: unit personnel cost (1,500 JPY [¥/hour])

CLu: work time (PCB: 18.13 [min/pcs], magnet:
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5.

Assessment of Environmental Effect

B Co-project for the retrieval of precious metals

Environmental assessment was performed applying the TMR (Total Materid
Requirement) analysis characterized by the quantification of ‘hidden flows'. Using TMR
as an indicator of environmental burdens, the impact of human society on the natural
environment can be calculated in terms of kilograms and tons through first-order
approximation. The TMR analysis indicated that Au was most influential, with Pd
following suit. The metals recovered from each piece of PCB amounted to 27g, which
was equivalent to avoiding 36 kg of environmenta alteration as measured by TMR.

The total of 51,225 PCBs retrieved in the Project was equivaent to a CO2 reduction by
3,279[kg-CO2eq], or by 0.06[kg-CO2eq] per PCB. The greatest environmental
contribution was made by Cu due to its large volume contained. Among the three PCB
groups, Group B recorded the largest contribution owing to the high environmental unit
value of Pd.

Contribution to environmental load reduction*

100%
90%

80%

70%

60%

50%
40%

30%

20%

10%

0% -

TMR Co2

*Total contributions of the three groups of PCBs
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B Co-project for the retrieval of neodymium magnets

For TMR analysis, the following coefficients have been established — Nd:3,000[kg/kg],
Pr:8,000[kg/kg], Dy:9,000[kg/kg]. The coefficients fall between 1,100,000[kg/kg] of Au
and 360[kg/kg] of Cu. Asthe present Project retrieved atotal 96 kg of Nd, Pr and Dy (0.4
kg per hybrid ELV), this was equivalent to a 504-ton reduction of environmental
dteration (e.g. excavation, etc.). Furthermore, the recycling of the rare earths would
reduce the eco-unfriendly sodium treatment required at the mining and smelting sites of
heavy rare earths. Regarding the CO2 reduction amount of the co-project for neodymium
magnet retrieval, it was difficult to determine a reliable amount partly because the LCA
inventory data of rare earth smelting were still underdeveloped and partly because the
CO2 reduction amount varied widely among the different regions and processes of
neodymium magnet retrieval.

6. Informing about Project Outcomes

To inform the Association’s members and other stakeholders about the outcomes of the
Project, a guide to the projects of the past three years was prepared and presented via the
website and mail magazine of the Association.
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7.

Conclusions

B Co-project for the retrieval of precious metals

Establishment and informing of a classification standard

In the co-project for precious metal retrieval, a classification standard for computer PCBs
was formulated through sampling analysis, and the retrieved PCBs were sorted out
according to this standard. The sorted PCB groups were subsequently examined regarding
their contents; the results proved similar to the values predicted in advance, thus
indicating high accuracy of the classification standard.

For the dissemination of the classification standard, a manual on retrieval work was
produced and distributed to prospective participants of the Project. Consequently,
although minor variations in the accuracy of classification practice were found among the
regions, the participating dismantlers across Japan were able to classify the retrieved
PCBs reasonably well, indicating a successful dissemination of information about the
classification standard. Further information efforts will be necessary to minimize the
regional variations in classification accuracy.

Recycling rates of the smelting operators

The comparison of the results of the present Project with those of the past projects
indicated differences in recycling rates among smelting operators. This is an important
finding for the planning of future projects.

Co-project for the retrieval of neodymium magnets

I nforming about work procedures

Because it was planned that each of the participating dismantlers across Japan would
perform the entire work of neodymium magnet retrieval, from dismantling and
demagnetization to separation of attachments, a comprehensible retrieval manual in the
form of a motion picture was produced and distributed.

As a result, except for some regiona variations in demagnetization accuracy, all the
participating dismantlers were able to retrieve neodymium magnets properly. This
implied a successful effect of the motion picture serving as a work manual. The manual,
nevertheless, needs to include a more detailed account of demagnetization procedure in
order to ensure the fail-safe demagnetization of neodymium magnets.
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Necessity of higher work efficiency

The Project proved that the retrieval of neodymium magnets was not commercially
feasible due to excessively time-consuming retrieval work. Yet in some regions the
dismantlers worked together at a single plant, dividing the dismantling, demagnetization
and attachment separation work among themselves to expedite the retrieval work as a
whole. These successful precedents and additional improvements must be put into
practice to raise the work efficiency.

Additionally, it was reported that byproducts such as aluminum and copper could also be
recovered in the process of retrieving neodymium magnets, thus introducing a possibility
of achieving overall commercial feasibility by utilizing byproducts as well as neodymium
magnets. It should be possible to create a business-based cycle of rare earths in Japan if
work efficiency israised.

Future activities

For the future, the Association hopes to help the prefectural and regiona block
organizations of dismantlers and recycling operators in implementing their collaborative
retrieval activities. The Association will report the outcomes of the Project to its members
at the ‘Block Meetings being regularly held in the eight regions of Japan. Such reporting
will disseminate detailed information missing in the existing guides. The Association will
also spread information to its members and other stakeholders attending at its regular
‘seminars for the certification of qualified automobile recyclers'.

As a result of the Project, feedback information on the retrieval manuals and on the
characteristics of various players was obtained. After retrieval activity is transferred from
the Association to regions, the ‘resources circulation committee’ of the Association will
assume a coordinator role, collecting feedback information and distributing improved
editions of the retrieval manuals in order to support the dismantling and recycling
operators.

In the present Project, the Association was able to work out the price of collected
computer PCBs in negotiations with smelting operators on the basis of the PCB
classification standard. The Association intends to continue the periodic meeting with
smelting and other business operators for greater liaison and information exchange, and
will negotiate with prospective business partners to help develop the retrieval/recycling of
ELV precious metals and rare earths into a commercial enterprise.
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(@)

A B
1ton
35 3-7
3-4 3-6
1 3
C A
A C
3-4 A
kg kg
1 167.00 1,067 22 37.00 228
167.00 1,067 23 12.00 77
2 20.00 200 24 ELV 12.00 87
3 ELV 15.00 87 61.00 392
4 23.00 114 25 ELV 18.00 203
5 10.00 73 26 27.00 174
6 13.00 86 ELV
7 7.00 80 2 %
88.00 640 ELV 3600
8 77.00 495 28 %
9 130 29 6.00 38
10 10400 527 87.00 604
11 107.00 660 30 ELV 11.00 63
12 16.00 104 31 20.00 144
13 36.00 260 32 9.00 74
340.00 2,176 33 ELV 22.00 152
14 136.00 1,011 34 ELV 3.00 25
15 166.00 1,041 35 ELV 1.00 7
302.00 2,052 36 ELV 8.00 49
16 20.00 392 74.00 514
17 59.00 392 37 71.00 490
18 ELV 46.00 290 71.00 490
19 ELV 62.00 401
E TVCA 700 = 1,416.00 9,673
21 ELV 32.00 228
226.00 1,738
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3-5 B
kg kg
1 690.00 3,638 22 148.00 492
690.00 3,638 23 14.00 96
2 39.00 230 24 ELV 19.00 106
3 ELV 36.00 169 181.00 694
4 31.00 145 25 ELV 29.00 151
5 33.00 129 26 75.00 375
6 20.00 129 ELV
7 18.00 72 2 8
177.00 874 ELV 4000
8 181.00 979 8 106
9 190 29 29.00 138
10 83200 1478 173.00 863
11 300.00 1,388 30 ELV 24.00 124
12 111.00 553 31 47.00 260
13 35.00 240 32 8.00 60
959.00 4,828 33 ELV 117.00 592
14 691.00 4147 34 ELV 42,00 192
15 98.00 526 35 ELV 23.00 173
789.00 4,673 36 ELV 11.00 85
16 106.00 348 272.00 1,486
17 88.00 437 37 204.00 1,152
18 ELV 117.00 606 204.00 1,152
19 ELV 29.00 214
0] TVCA 1000 P 3,814.00 | 19,952
21 ELV 19.00 101
369.00 1,744
3-6 C
kg kg
1 382.00 3429 22 39.00 349
382.00 3,429 23 8.00 91
2 24,00 250 24 ELV 19.00 172
3 ELV 25.00 258 66.00 612
4 24.00 202 25 ELV 36.00 326
5 20.00 185 26 49.00 437
6 20.00 214 ELV
7 16.00 125 2 13
129.00 1,234 ELV 8700
8 185.00 1,689 8 281
9 82 29 19.00 176
10 17100 1611 141,00 1,333
11 107.00 1,085 30 ELV 14.00 126
12 63.00 501 31 48.00 438
13 44,00 500 32 16.00 134
570.00 5,468 33 ELV 27.00 238
14 374.00 3,391 34 ELV 14.00 141
15 110.00 1,055 35 ELV 22.00 180
484.00 4,446 36 ELV 19.00 215
16 39.00 357 160.00 1,472
17 56.00 506 37 77.00 753
18 ELV 92.00 918 77.00 753
19 ELV 82.00 690
0] TVCA 900 - 2,321.00 | 21,600
21 ELV 34.00 307
312.00 2,853
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JX




() ,
1 8,134 96,390 91,350 6,300 194,040 23.9
8,134 96,390 91,350 6,300 194,040 23.9
2 680 0 3,150 1575 4,725 6.9
3 ELV 514 0 3,728 945 4,673 9.1
4 461 0 4,200 1,260 5,460 118
5 387 0 2,751 945 3,696 9.6
6 429 463 2,253 1,260 3,976 9.3
7 277 0 10,500 945 11,445 41.3
2,748 463 26,582 6,930 33,975 12.4
8 3,163 0 14,532 2,415 16,947 54
9 402 4,765 4,765 119
10 3,616 11,630 14,606 4200 30,436 8.4
11 3,133 7,098 8,936 4,200 20,234 6.5
12 1,158 5,104 6,531 2,520 14,155 122
13 1,000 0 4,230 1,260 5,490 5.5
12,472 28,597 48,835 14,595 92,027 7.4
14 8,549 0 81,565 16,380 97,945 115
15 2,622 10,953 27,170 5,985 44,108 16.8
11,171 10,953 108,735 22,365 142,053 12,7
16 1,097 0 5,827 1,260 7,087 6.5
17 1335 0 16,065 2,835 18,900 142
18 ELV 1814 0 8,190 1,260 9,450 5.2
119 | ELV 1,305 0 7,350 4,410 11,760 9.0
20 TMCA 148 0 2,992 945 3,937 26.6
21 ELV 636 2,237 2,850 2,835 7922 125
6,335 2,237 43,274 13,545 59,056 9.3
22 1,069 0 14,800 3,465 18,265 171
23 264 0 2,400 945 3,345 127
24 ELV 365 0 3,040 315 3,355 9.2
1,698 0 20,240 4,725 24,965 14.7
25 ELV 680 1,704 4,380 1,260 7,344 108
26 986 0 5135 1,260 6,395 6.5
27 ELV 240
2 Ly 512 9,000 4,800 1,890 15,690 65.4
29 352 1,830 3,465 2,205 7,500 213
2,800 12,534 17,780 6,615 36,929 13.2
30 ELV 313 0 6,420 1,260 7,680 245
31 842 0 4,500 945 5,445 6.5
32 268 0 2,940 1,260 4,200 157
33 ELV 982 3,255 7,035 3,150 13,440 137
34 ELV 358 0 20,055 1,260 21,315 59.5
35 ELV 360 2,880 3,840 1,260 7,980 22.2
36 ELV 349 0 5,827 1,890 7,717 221
3,472 6,135 50,617 11,025 67,777 19.5
37 2,395 0 42,126 945 43,071 18.0
2,395 0 42,126 945 43,071 18.0
51,225 157,309 449,539 87,045 693,893 13.5
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(4)

3 JX
3-10 3-11
3-10
A B C
(EG/CP) (EG/CP) (AB/CP)
9,673 19,952 21,600 51,225
(kg) 1,411.0 3,835.0 2,345.0 7.591.0
(%) 0.3% 0.5% 1.4% 0.7%
(kq) 1406.8 3,815.8 23122 7534.8
(o/ 1454 191.2 107.0 147.1
g/t 151.9 90.5 134.6 115.0
(@) 213.7 345.3 311.2 870.2
(Au) (9) 203.0 324.6 295.6 823.2
(mg/ 21.0 16.3 13.7 16.1
g/t 969.0 1,110.0 638.0 939.0
(@) 1,363.0 4,236.0 1475.0 7,074.0
(Ag) (@) 1,090.0 3,601.0 1,180.0 5,871.0
(mg/ 112.7 180.5 54.6 114.6
g/t 75.0 136.0 85.3 109.0
(0) 1055 518.9 197.2 821.7
(Pd) () 63.3 363.2 118.3 544.8
(mg/ 6.5 18.2 55 10.6
% 19.84 17.92 18.61 185
(ka)
(Cu) (kq) 279.0 684.0 430.0 1,393.0
(o/ 28.8 34.3 19.9 27.2
3-11
% (Au) :203.0
TIN—TA 1A [ mam | ﬁE(Ag):l,oeo.gOg
EG/CP o INST™9 L (Pd) :63.3g
%A (Cu) : 279.0kg & (Au)
: 823.2g
& (Au) :324.6g f%%‘_go)g
5 )L—7B | 3,835.0kg EEimE %8 (Ag) : 3,601.0g !
EG/CP Ny L (Pd) :363.2g .
#F (Cu) : 684.0kg 1\5279 L (Pd)
\ 544.8g
‘ % (Au) : 295.6g 1ﬁ3;19<3C.l(1)i<g
JI—7Tc 23450k9 [ o s || $R(Ag):1,180.0g i
AB/CP it i INTT) L (Pd) :118.3g

£ (Cu) :430.0kg
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4.1

(1)

24

HV

HV

Assy
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(@)

3)

(4)

()

24
200kg

25 11

24

25

200kg
26 2 4
26 2 14
kg
4-2
9 25 13 00
LP
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4-2

3
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3. FSURIYY A VASSYyNLERBI E— R —ERBE—F—5HEET 5,
[|EEEHE—45—] ([|EE—45—])

XERE)E— G—Iihd)ﬂff"—i'CZT—Gl —&
A—52—(Z5 B

4. BREE—ARA—HDOAT—H4—¢0—453—%508T 5, o—4— RF—R—

5 BEBE—F—LEBE—F—FThTHhD
A—%—% MMzl . HEZT.




4.2

(1)

24

71

26

4-3

4-3

71

ELV

ELV

ELV

ELV

ELV

18
19

20

21

22
23
24

25

26|

10
10

15

10

13

- 26 -
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(@)
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4-4
200kg
308.05kg 2.5%
300.30kg
300.30kg 40.30kg
4-4
kg kg

1 114.30 86 18 15.00 10
114.30 86 15.00 10
2 6.40 6 19 1.40 1
3 ELV 4.00 3 20 ELV 760 7
4 3.30 3 9.00 8
5 1.30 1 21 ELV 410 3
6 2.70 2 22 1.30 1
17.70 15 23 ELV 2.70 2
7 8.20 7 24 ELV 11.80 6
8 11.60 8 25 ELV 1.10 1
9 28.00 20 21.00 13
10 6.90 5 26 2.90 2
54.70 40 2.90 2
1 8040 2 300.30 222

12 3.50 3

33.90 25

13 7.20 5

14 ELV 420 3

|15 ELV 110 1

16 TMCA 1500 11

17 ELV 430 3

31.80 23




3)

4-7

A 4

f

1

1

A 4
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4-8

kg /Kg
114.30 11,340 11,340 22,680 198.4
114.30 11,340 11,340 22,680 198.4
6.40 0 840 840 131.3
ELV 4.00 0 500 500 125.0
3.30 0 870 870 263.6
1.30 0 788 788 606.2
2.70 0 870 870 322.2
17.70 0 3,868 3,868 218.5
8.20 0 2,142 2,142 261.2
11.60 0 551 551 475
28.00 2,065 1,323 3,388 121.0
6.90 1,386 780 2,166 313.9
54.70 3,451 4,796 8,247 150.8
30.40 0 2,750 2,750 90.5
3.50 1,380 640 2,020 577.1
33.90 1,380 3,390 4,770 140.7
7.20 0 1,080 1,080 150.0
ELV 4.20 0 903 903 215.0
ELV 1.10 0 462 462 420.0
TMCA 15.00 0 525 525 35.0
ELV 4.30 630 420 1,050 244.2
31.80 630 3,390 4,020 126.4
15.00 0 1,480 1,480 98.7
15.00 0 1,480 1,480 98.7
140 0 740 740 528.6
ELV 7.60 700 900 1,600 210.5
9.00 700 1,640 2,340 260.0
ELV 4.10 0 1,050 1,050 256.1
1.30 0 630 630 484.6
ELV 2.70 0 840 840 311.1
ELV 11.80 0 788 788 66.8
ELV 1.10 0 787 787 7155
21.00 0 4,095 4,095 195.0
2.90 0 600 600 206.9
2.90 0 600 600 206.9
300.30 17,501 34,599 52,100 173.5
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(4)

4-9

4-9
45><35>5 * | 36><30>=5 *
222
g 3003
o) ! 17.44 18.14 17.79
- ! 5.10 5.38 5.24
o) ! 9.24 8.29 8.77
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mm
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5.1

(1)
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40
1
5-1
18.13 36
24
1,500
1 453
1 410
LP
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5-2
13
1
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24

1,500

213

183

4,574

5,325

14

37

26

5-4

5-3

A3
¢ |8
L ]
g
oD
A=
=w-w+v
Ve
) 25
..lo
ooof
. w’s ® -0
e _O._ _. T T T =
S88882¢8°
(AN B WAL E =X —
82
mﬂm
AL
¢ L ]
L ]
o ® nm
..
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3 3 88388 °
MO O N N~ -

(OWAI B W A2 8 X=X —

26

37

37

5-3

kg

26

5-4

25
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5-5

5-5
A B C
Au | 152 ppm 91 ppm | 135ppm | Nd |17.4% | 18.1% | 17.8%
Ag | 969 ppm | 1110 ppm | 638ppm | Pr | 51% | 5.4% 5.2%
Pd 75 ppm 136 ppm 85ppm | Dy | 9.2% | 8.3% 8.8%
Cu 19.84% 17.92% 18.61%
A B
Pd B>A Au
A Pd
5-5
Dy
5-6
o BN e e
mi-so:f 2d —Pd Pd
56 R v
P g i
’ B N
” JIL—TA JL—78 J—7Jc
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(2)

A Pd

-36 -

A
A 5-5
A C
5-7 1
B A 1
A
A 680 kg B 580
kg A B
5-7
A B C
e 9,673 19,952 21,600 51,225 222
kg 1,416.0f 3,814.0f 2,321.0 7,551.0 -
B 965,000| 2,227,000| 1,435,000, 4,627,000 830,804
1 100 111 66 90 3,742
1kg 681 584 618 613 -
QthngL: 2,192,144| 4,521,622| 4,895,100( 11,608,866| 1,182,150
Clo1 - = = 157,309 17,501
Clo2 - = = 449,539 34,599
c - - - 12,215,714/ 1,234,250
Cia+ Cro1 + Croz
B C - - - 0.379 0.673
1,500
1 18.13 213
kg




5-7
18.13

213
16.38
0.417

- 37 -

183
0.778



5.2

24

CO;
TMR

CO;

(1)
| COz
CO

24
@

CO2 0
> 50km 4 75%
500km 10 75%

Y

() 24 ELV
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5-8 CO,

0.234 Au | 28
kg-CO.eq/t km
0.128 Ag | 268 |
- e
Au 25.3 Pd | 594 | 024K
Ag 241 | Cu | 367
- e

Pd so13 | 024
Cu 0.92

m TMR

TMR Total Material Requirement

1ton
@
24 TMR
TMR TMR
1ton TMR ton 5-9
5-9 TMR @
TMR
kg/kg
Au 1,100,000
Ag 4,800
Pd 810,000
Cu 360
Nd 3,000
Pr 8,000
Dy 9,000
@
®) TMR: Total Material Requirement No.18

-39 -



(2)

CO2 5-10
5-10 CO, kg-CO2eq
A B C
16.57 44.62 27.16 88.35
90.62 244.10 148.54 483.26
Au 5.14 8.30 7.48 20.91
Ag 26.27 81.63 28.43 136.33
Pd 37.43 184.11 69.97 291.52
Cu 256.78 629.09 395.88 | 1,281.74
Au 5.68 9.19 8.28 23.15
Ag 29.22 90.78 31.62 151.61
Pd 37.60 184.95 70.29 292.85
Cu 1,024.33 | 2,509.51| 1,579.20| 5,113.05
664.02 | 1,602.58 | 1,011.93| 3,278.53
1 0.07 0.08 0.05 0.06
CO: 1 0.06 kg-CO2eq
B>A>C
24
1 0.129 Kkg-CO2eq
1
1 1
1
0.12 kg-CO2eq
3,279 Kkg-CO2eq
TMR TMR
TMR 1 279
Cu TMR

36kg

-40 -




TMR  CO:2 1

5-11 06
Cu co, | °
) .
Cu TMR o6
]
Au Pd o%‘
CO2
Cu
LCA
LCA 100g 1
1 70g
1 1.35kg
184.95 kg-CO2eq
TMR
Nd Pr Dy 3
969
100% 96kg
TMR TMR CO2

-41 -

13.7 kg-CO2¢eq

409

1.35kg
0.4kg

504ton
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5-13

[— ~—

<> — HIS —— o

e

3 I ~4
| M :
J0 DL L UL DL BELEN BELEN NELEN B B RN
0% 20% 40% 60% 80% 0% 20% 40% 60% 80%
BN 1—ZDEIE[%) EARY 21— ZADFIE[%)

(o2}
BEE
BEE

5-12 1+3+5

5-12 2+4+6 5-13
27.9%
5-12 1+5
21.9% 5-13
21.9%
5-14 HV
|§>—| o o QJ P@ e 0o o J
::20 £ :20 =
o B -10 &
e B 0 | [ 1 - o | — 1 — — B
Tt rrrrrrri | I L BN L LN L LA B B B
0% 20% 40% 60% 80% 0% 20% 40% 60% 80%
HEV:E84} ) 21— X DEIE[%) HEVEA 'Y 2 —ZADRIE[%]
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(4)

HV

5-14
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5-7
5-7
A B C
e 9,673 19,952 21,600 51,225 222
kg 1,416.0f 3,814.0f 2,321.0 7,551.0 -
B 965,000| 2,227,000| 1,435,000, 4,627,000 830,804
1 100 111 66 90 3,742
1kg 681 584 618 613 -
QthngL: 2,192,144| 4,521,622| 4,895,100( 11,608,866| 1,182,150
Clo1 - = = 157,309 17,501
Clo2 - = = 449,539 34,599
c - - - 12,215,714/ 1,234,250
Cia+ Cro1 + Croz
B C - - - 0.379 0.673
Ly 1,500
Cw 1 18.13 213
kg
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6.1

95%

5-1

59.6

18.13

1kg
kg

35%

B C=0.379

6.28

80.5
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50%

1

6-14)

4 350
45%
157 157
A B
C 1
150 200g
1 100g 250g
400ton
600 1
1ton
6-1
@ 1,000
R

H17 H20 H22 H23
m EREEHEDOSIMEN mwPaHERTECE
mAF =DV RBEH mHBREAEREHK

1 0.05ton

@

http://www.env.go.jp/recycle/car/situation1.html

-47 -




6.3
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6.2

96%

1 213

213

20 30

5-2
HV
3
10
40 30
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6-2 ®) HV

24 31,000

20

HV
15,000

20

200kg ~ *

&)
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6-2 HV

1,000

900

800

700

600

500

400

300

200

100

0

H12 H13 H14 H15 H16 H17 H18 H19 H20 H21 H22 H23 H24
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20
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50kg *
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6.3

6-3
ThD h
N TV N
avE1—4—£iR )
‘ 12 YL ‘
21k wEnm | [OR) RO | 5 e mEIR
N 357/(“/9“ 4\
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1R

o
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200kg

50kg
1.4kg
HV
5
6-5
6-5
1 2 3 4 5
B C=1
L1
L2 W1 5 10
kg 300.3 300.3 300.3 300.3 300.3
222 222 222 222 222
B 830,804 | 830,804 830,804 | 830,804 | 830,804
L1+L2 xC,. 1,182,150 | 777,000 388,500 | 255,300 | 238,650
L1
183 110 40 40 40
L2 30 30 30 6 3
C. 1,500 1,500 1,500 1,500 1,500
1 W1xC\ o 17,417 17,417 17,417 | 580,580 | 580,580
W1: kg 300 300 300 10,010 10,010
Cio: kg 58 58 58 58 58
2 34,599 34,599 34,599 34,599 34,599
C 1,234,525 | 829,375 | 1,013,747 | 880,547 | 863,897
B C 0.67 1.00 1.88 0.94 0.96
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6-5
B C 1
70

HV

HV

0.96

58

B C 15

kg

140
2
B C 1.88
20
70
C 094 4 10
5
16 kg
27 kg
100km
HV

6-5
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16

kg



24
1)
[ |
23
24
2-5 3-10
2-5 3-10

100% G G A B C

90% (EG/CP) (EG/CP) (AB/CP)

0% Pd 9,673 19,952 21,600 51,225
o (kg) 1411.0 38350 23450 75910
- o ) 0.3% 0.5% 1.4% 0.7%
- (kg) 1,406.8 38158 23122 75348
g o N (9/ 145.4 191.2 107.0 1471
S o . o/t 151.9 905 1346 115.0
g 30% Au (a) 213.7 345.3 311.2 870.2

20% (Au) (@ 203.0 324.6 295.6 823.2

0% (mg/ 210 16.3 137 16.1

N g/t 969.0 1,110.0 638.0 939.0

P P (@ 1,363.0 4,236.0 1,475.0 7,074.0
(Ag) (@ 1,090.0 3,601.0 1,180.0 58710
(mg/ 112.7 180.5 54.6 1146
a/t 75.0 136.0 853 109.0
(q) 1055 5189 197.2 821.7
(Pd) () 63.3 363.2 1183 544.8
(mg/ 6.5 18.2 55 10.6
% 19.84 17.92 18.61 185

(k)
(Cu) (ka) 279.0 684.0 430.0 1,393.0
(a/ 288 343 199 27.2
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3)

23
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24
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7.2

(1)

24

24
200kg

300.30kg
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200kg
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