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ASR
ASR
5
41,035kg 6,325
21,437kg 19,505kg
1,248Kg
5
56%
20%
24%
02
o2 1
0.5870Kg-C02
75t-C02 1,616t-C02  CO2
1kg -47.1
1kg -30.1
ASR
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Low Carbon 3R Technology and System Verification Project in the year 2015
(Windshield Recycle Project, Matec Inc.)

1. Overview of the project
Glass, exempted from collection in Automobile Recycling Law in Japan, collecting costs are
high, car rest weight is becoming less and because sales price is falling down incentives for
separation and collection do not work and it is delivered to shredder companies as included
into car rest. It is difficult to remove glass in the shredding process for the shredder companies,
and most of the glass which is useful recyclable resource is disposed as ASR. From this
situation, in order to promote glass recycling and reduce ASR, we remove windshield from the
ELV, collect glass cullet and intermediate film in order to transfer glass cullet into glass wool,
intermediate film into material for intermediate film. We discussed economic and
environmental effects and future potential of above material treatment.

2. Wide area collection of windshield
In cooperation with other 5 companies, we removed and collected windshield from the ELVs.
During this project we collected 41,035kg of windshield from 6,325 cars.

3. Processing of windshield
In order to recover glass cullet and intermediate film from windshield we installed windshield
processing machine by lease and treated windshield. This windshield treatment machine is
consisted of glass crusher and delamination unit. Glass crusher makes cracks in the
windshield and in the delamination section this cracked glass is placed into treating liquid
where glass and intermediate film is separated.
During this project we treated 21,437kg of windshield out of 41,035kg and collected 19,505kg
of glass cullet and 1,248kg of intermediate film. Collected glass cullet was sold to glass wool
maker. On the other hand, we planned to export intermediate film but due to the fact that we
could not obtain sufficient amount for export, which is minimum 5 tons we could not export it
during project period. As far as intermediate film is concerned, we had good product film
which can be used as intermediate film 56%, intermediate film which cannot be used as film
but salable quality for the other usage 20%, and film which could not be properly separated
from glass 24%.

4. Environmental improvement effect
We calculated CO2 emission amount as environmental load factor during windshield removal,
wide-scale collection, glass treatment, collection of intermediate film, and transportation of the
material to makers. Moreover, we calculated environmental improvement factor as CO2
emission reduction. Calculation result: CO2 reduction amount is 0.5870kg-CO2 per car - this
means 75t-CO2 reduction per year in Hokkaido and 1,616t-CO2 reduction per year in whole
Japan.

5. Economic effect
Although the income and expenditure of windshield recycle became -47.1 JPY per 1 kg in the
project, we calculated that the income and expenditure would be improved to -30.1 JPY per 1
kg in actuality. This is economically negative, but could almost be compensated if ASR
treatment fee (including expenses) of automobile recycling law is applied to the glass recycle.

6. Future development potential
We did questionnaire and interview concerning the acceptance of automobile glass cullet at
glass cullet potential users: glass wool production companies. The company which
cooperated in the survey gave us answer that it is possible to accept if there is no impurities in
glass cullet and no problem in quality aspect. On the other hand, as far as commercialization
is concerned, issues such as the usage development other than the glass wool became clear
and we think it is necessary to continue research.
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2-2 2-3
26 10 2 6,325 41,035kg
2-2 ( )
1
(kg) kg/
2014/10 - - -
2014/11 3,291 446 7.4 2014/11/12
2014/12 6,001 873 7.0
2015/ 1 - - -
2015/ 2 7,505 1,362 5.5
16,887 2,681 6.3
2-3 ( )
1
(kg) kg/
2014/10 8,028 1,174 6.8
2014/11 7,559 1,140 6.6
2014/12 6,564 1,029 6.4
2015/ 1 1,997 301 6.6
24,148 3,644 6.6
14,000 2,000
1,800 ]
12,000 —
1,600 ]
10,000 1,400
8,000 - 1,200
1,000 -
6,000 - 800
4,000 - 600 -
400 -
2,000 -
0 - . 0 -

2014/10 2014/11 2014/12 2015/01 2015/02

2-4

2014/10 2014/11 2014/12 2015/01 2015/02
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2-4

(k9) o
24,148 3,644 6.6 _
4,426 612 7.2 3
1,489 240 6.2 1
1,300 167 7.8 2
2,167 300 2 3
7,505 1,362 5.5 1
41,035 6,325 6.5 10
2-5
2-5
(kg (kg (kg
2,304 537 618 186 | 2,922 537
1,908 240 733 85| 2,641 240
3,793 823 928 285 | 4,721 823
8,0056| 1,600| 2,279 556 | 10,284 | 1,600
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5
ASR 2-6 2-8 ASR
ASR
1.7 2.0
0.7 0.8 0.6 0.7 0.3 0.4
10.2 10.9 1
ASR
)
(ko) (kg) (ko) (ko) (kg) (ko)
800 137 6.1 8.8 2.1 17.0
890 151 5.5 7.5 2.0 15.0
900 162 5.1 5.9 1.2 12.2
590 91 5.8 3.4 2.8 12.0
760 120 5.8 5.0 2.0 12.8
788 132.2 5.7 6.1 2.0 13.8
100% - 0.7% 0.8% 0.3% 1.8%
ASR - 100% 4.3% 4.6% 1.5% 10.4%
2-7
ASR
)
(ko) (kg) (ko) (ko) (kg) (ko)
1,490 2713 8.8 10.5 4.8 24.1
1,460 225 8.5 11.7 5.2 25.4
1,450 253 9.0 9.9 4.8 23.7
1,290 224 8.1 9.8 5.0 22.9
1,280 204 9.1 10.1 4.9 24.1
1,394 235.8 8.7 10.4 4.9 24.0
100% - 0.6% 0.7% 0.4% 1.7%
ASR - 100% 3.7% 4.4% 2.1% 10.2%




ASR
( )
(ko) (ko) (ko) (ko) (ko) (ko)
1,150 198 9.0 9.9 5.9 24.8
1,260 240 10.3 10.0 5.4 25.7
1,030 180 9.6 10.1 5.9 25.6
1,470 290 10.3 10.2 5.5 26.0
1,480 256 8.6 10.8 4.9 24.3
1,278 232.8 9.6 10.2 5.5 25.3
100% - 0.7% 0.8% 0.4% 2.0%
ASR - 100% 4.1% 4.4% 2.4% 10.9%
|
2.0% 2.5%

0.0%

0.5%

1.0%

1.5%

2-5

0%

2%

8%

10%

12%

2-6 ASR
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2-7
2-6 2-8
2-9
2-9
( )(kg) (kg) (kg) (kg)
788 5.7 6.1 2.0
1,394 8.7 10.4 4.9
1,278 9.6 10.2 5.5
@ ¢ 1,153 8.0 8.9 4.2
Q@) 2 1,092 7.5 8.4 3.7
1
2 H26.12
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0.5mm 2.5mm 0.5mm

3-6 3-7

0.5mm
1.0mm
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80% [
70%
60% [
50% [ b
40%
30%
20%
10%

0% 1 1 1 1 1
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70%
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50% [ b
40%
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20%
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341
3-2  3-3 21,437kg
19,505kg 1,248Kkg
3-2
Ne (k)
1 (12 17 1 18 2,083
2 1 19 1 23 2,590
3 1 26 1 30 4,195
8,868
4 12 2 2 6 3,937
512 9 2 14 3,866
6 |2 16 2 21 4,766
12,569
21,437
3-3
Ne (k) (kg) (k)
1 |12 17 1 30 6,164 1,853 468
2 |2 2 2 21 9,200 2,289 780
15,363 4,142 1,248
19,505
342
3-4
2 1 76
105
3-4
1 1
Ne
/
1 12 17 30 30 1,912 3,700 64 123
2 2 2 2 21 55 4,194 5,760 76 105
85 6,106 9,460 72 111

20
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21

2
3-5 3-11 73
18 91 6
3-5
« )
2 2 12,569 kg 9,200 kg 3,318 kg 780 kg 249 kg 2,289 kg
2 21 100% 73.2% 26.4% 6.2% 2.0% 18.2%
(6.2 %)
9,200 kg
(72.2% ]
12,569 kg 249 kg 2,289 kg
(100.0 %) (2.0 %) (18.2 %)
3,318 kg
(26.4 %)
51 kg
(0.4 %)
3-11
3-12
3-6 3.4.5
56%
20%
24%



3-12

22



3-13

3-6 2 )
kg kg/
577
1o 3,316 0.21
68 - -
780 - -
249 906 0.27
1,029 4,222 0.24
3.4.5
10 100pam

10pam

3-13

23
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2 6 2 23 6
5
3-7
3-7

A 100 /kg
B 50 /kg
C 20 /k

«C 9

24




3.4.6

3-8

3-8
- 9.3 5.7 < X <8.7
mg/¢ 960
mg/¢ 670 300
mg/% 1100
mg/¢ 350 30
mg/¢ 8 5
mg/% 0.1 5
mg/% 0.11 3
mg/¢ 0.86 2
mg/¢ 2.58 10
mg/% 0.19 10
mg/% 0.18 2
/cm 0
mg/¢ 21.8
mg/¢ 123

25




4.1
02
02 4-1

4-1
1 Co2
2 Cc02
3 Cc02
4 Co2
5 Cc02
1

Cc02

2 Co2
3 Cc02
4 Cc02

c02 4-2

4-2
! 0.678 | kg-CO2/kiih 2013
2 2.58 | t-C02/kt

1 http://www.hepco.co.jp/info/info2014/1189637_1638.html
2 http://ghg-santeikohyo.env.go.jp/files/calc/itiran.pdf
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4.2 Cco2
4-1
C02
ELV > —
L - | >
ELV > — P
L : Co,
ELV End of Life Vehicle
4-1 Cc02
421
Cc02
4-3
4-3
VESSEL GT-AS10G 0.28m3*/min
SMS15S 2._.0m/min
15kW
15kW><  0.28m*/min=2.0m3/min 2. 1kw
30 /
2_1kwW>=<30 / 17.5Wh/
1 C02 17.5Wh/ ><0.678 kg-C02/kWh
0.0119kg-C02/
2-9 7.5kg/
1kg C02 0.0119kg-C02/ -=7.5kg/

0.0016kg-C02/kg
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422

4 3,500kg
1 7.5kg/
460 3,500kg—=-7.5kg/
200 /
3-4 2 1 100
1 80
1 80 40 1 5 1 200
1 40 / 200 / =5
5
320 / 40 / > 4 <2 /
460
1 2 80 2 1
2-1
4-4
= |
> |
— |
—»

4-2
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co2 Co2

co2 4-3
4-5

- -':Ir-:-'_tu|;|.| SEernd | x| 171,000

RiTRME x5 WHEEF | 4413
A § v d

[ ==,

T e Nl [l 0 N e

il a-il & .dE G
LILE & K E!F]
co2
http://www._greenpartnership.jp/pdf/co2/co2brochure.pdf
4-3 Co2
4-5
kg £/t km
%
10% 20% 40% 60% 80% 100%
350 | 2.74| 1.44| 0.758| 0.521| 0.399 | 0.324 10% 41% 2.74 | 0.741
1,999 1,000 1.39 | 0.730 0.384 0.264 0.202 0.164 10% 32% 1.39 0.472
2,000 2,000 | 0.886 | 0.466 0.245 0.168 0.129 0.105 24% 52% 0.394 0.192
999 500 1.67 | 0.954 0.543 0.391 0.309 0.258 10% 36% 1.670 0.592
1,000 1,999 1,500 | 0.816 | 0.465 0.265 0.191 0.151 0.126 17% 42% 0.530 0.255
2,000 3,999 3,000 | 0.519 | 0.295 0.168 0.121 | 0.0958 | 0.0800 39% 58% 0.172 0.124
4,000 5,999 5,000 | 0.371 | 0.212 0.120 | 0.0867 | 0.0686 | 0.0573 0.102 | 0.0844
6,000 7,999 7,000 | 0.298 | 0.170 | 0.0967 | 0.0696 | 0.0551 | 0.0459 0.0820 | 0.0677
8,000 9,999 9,000 | 0.253 | 0.144 | 0.0820 | 0.0590 | 0.0467 | 0.0390 49% 52% | 0.0696 | 0.0575
10,000 11,999 | 11,000 | 0.222 | 0.126 | 0.0719 | 0.0518 | 0.0410 | 0.0342 0.0610 | 0.0504
12,000 16,999 | 14,500 | 0.185 | 0.105 | 0.0601 | 0.0432 | 0.0342 | 0.0285 0.0509 | 0.0421

Co2

29




Iny = 271 0.812In x/100 - 0.654lnz ...... A
y ¢ kg
4-6
80 160 240 320
kg/ 7.5 7.5 7.5 7.5
kg 600 1,200 1,800 2,400
- 0.17 0.34 0.51 0.69
£/t km 4._58km/¢ 0.3048 0.1736 0.1249 0.0977
km 48.6 7.1 18.7 22.0 2.5
t km 4.26 22.44 39.60 6.00
¢ 10.61 1.30 3.90 4.95 0.59
Cco2
2,000 3,999%g km/¢
21.35¢/
€02 2.58 t-C02/ke 2.58 kg-C02/¢
€02 55.083 kg-C02/
320 /
2,400kg/
1 C02 55.083 kg-C02-+-320 0.1721kg-C02/
1kg C02

55.083 kg-C02--2,400Kg

30

0.0230kg-C02/kg
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0.075[kWh/kg]

co2

4-4 4-4
0.06 0.10[KkWh/kg]

e BEE e TOARHSA B S hRR

22

L L ILT

€02

1 Co2
1kg

:r.ﬁ-.

co2

1 o)

&
8

=TT T

|
B oE
2O S U S LT P g

gl e [ | L]
' I-- l 1§

T T T T T lln 1 ]
213 21 e 1B o

200 7/
7.5 kg/
1,500 kg/
0.075kWh/kg
1,500 kg/ ><0.075 kWh/kg 112.5kWh/
112.5kWh/ >=<0.678 kg-C02/kWh
76.275 kg-C02/
0.3814kg-C02/

76.275 kg-C02/ =200 /

76.275 kg-C02/ —+1,500 kg/ 0.0509kg-C02/kg
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c02
4.2.2
4 3,500kg
100
4-7
kg 3,500
- 100%
e/t km 0.0723 4.58km/¢
km 26.9 26.9
t km 94.15
¢ 6.81 5.87
co2
2,000 3,999%g km/
)
12.68¢/
C02 2.58 t-C02/ke 2.58 kg-C02/¢
C02 32.714 kg-C02/
3,850kg/
513 /
1kg co2
32.714 kg-C02—+-3,850kg 0.0085kg-C02/kg
1 co2 32.714 kg-C02—+513 0.0638kg-C02/
3-5 1kg
0.91kg 3,500kg
3,850kg 3,500kg—+0.91 1 7.5kg/
513

32
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Cco2
Co2

JR

JR

4-5
=2 | ~
JR <
JR <
=)

_ <
Singapore
Hamburg <
200km -
4-5
JR
12
100
0.0573 £/t km
24 km
6.880/7

2.58 t-C02/KE
17.750 kg-C02/

JR

12
1,277.1km

33

02
5,000kg
A
2.58 kg-C02/¢
02
02
5,000kg



Co2 140 kg-C02/
HP http://www.jrfreight.co.jp/environment/calculate/index.php

co2

12 5,000kg
100
0.0573 ¢/t km A
51 km
14.618/

c02 2.58 t-C02/ke 2.58 kg-C02/¢

c02 37.694 kg-C02/

Hamburg Singapore
NYK GROUP CO2 e-calculator €02

co2

c02 662.0 kg-C02/

HP  http://www.nykgroup-e-calculator.com/

Co2
Hamburg 200km
5,000kg
200 km
€02 71 g-C02/t km
Cco2 71.0 kg-C02/
4-8 Co2
i T R | gClaiie
Hosd opwflie®i=234:40 i Eups d) 1.0
. Hall cranapor aveiags teEirle TFRin | LBk
| Hall cransporm aveiaps diissl tEnin | dh '-l:'_
AT franapor L2 o)
Whinrway apeires m 191 i)
Wrisrway downstream a0 o
c02
2012 6
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MYK(C O, e-calculator
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=
R4 =4
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4-6 €02
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c02 4-9 1
1kg 02

4-9 Co2

C02
kg-C02

17.750 -
140 -
37.694 -
662 - ( )Hamburg

71 ( )
928.444

co2 928.444 kg-C02/
11,900 /
1 02 928.444 kg-C02--11,900 0.0780kg-C02/
89,250 kg/

Cco2
928.444 kg-C02-+89,250kg 0.0104kg-C02/kg

1 3-6 0.21kg 5,000kg
11,900 5,000kg—=+ 0.21kg/ =<2 / 1
7.5kg/ 5,000kg
89, 250kg 11,900 >7.5kg/
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426 Co2

4.2.1 4.2.5
Co2 4-10
1 0.7072 kg-C02/ 1kg 0.0944 kg-C02/kg
4-10 Co2
1 1kg
Co2 Co2
0.0119 kg-C02/ 0.0016 kg-C02/kg
0.1721 kg-C02/ 0.0230 kg-C02/kg
0.3814 kg-C02/ 0.0509 kg-C02/kg
0.0638 kg-C02/ 0.0085 kg-C02/kg
0.0780 kg-C02/ 0.0104 kg-C02/kg
0.7072 kg-C02/ 0.0944 kg-C02/kg

37



4.3 Cc0o2

43.1
C02
1 7.5 kg/
1t
2455 kih/t
7.5 kg/ >=<24.55 kWh/t 0.1841 kWh/
1 C02 0.1841 kWh/ >0.678 kg-C02/kWh
0.1248 kg-C02/
1kg 02
0.1248 kg-C02/ 7.5 kg/ 0.0166kg-C02/kg
43.2
C02
1 7.5 kg/
02 0.0083 kg-C02/kg
1 02 7.5 kg/ >0.0083 kg-C02/kg
0.0623 kg-C02/
1kg 02
0.0623 kg-C02/ —=7.5 kg/ 0.0083kg-C02/kg
LCA http://www.yasuienv.net/CREST/Ica-thinking/useful /gentanni_co2_waste.htm

38
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€02
LCA 16
17 3
2
€02 0.01075kg-C02/kg
4-11 C02

350ml 250ml

0.0012 0.00117 kg-C02/ 2t
0.0000292 0.0000284 | kg-C02/

0.000152 0.000148 | kg-C02/ 10t
0.000824 0.000801 | kg-C02/

0.0022052 0.0021474 | kg-C02/

1 205 200 | o/
1kg 0.01076 0.01074 | kg-C02/kg 0.01075
17 3
3-5 1kg
0.91kg 1kg
1.10kg
1kg co2
0.01075 kg-C02/kg. —=+1.10kg. /Kg. 0.0098 kg-C02/kg
1 7.5kg 1 co2

0.0098 kg-C02/kg ><7.5kg/

0.0735 kg-C02/
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PVB
Co2
PV ;[0 o0 D -CH et =t ClHde e B s B ) = T e
O H CHIOHR k2 A ¢ s CHACH WO HID & WG 23
g2
{LHeA be—=l-TIH A THIC I H -
= A0 - T Hgl
CHACHCHD
A —1-| P T |—|- o =
M=,
& F& I B e
2 2
4-7
PVB Cco2
PVB (PVA)
Cco2 PVB  CO2
4-12 PVB Cco2
(PVA) n- (PVB)
| P S
fee ’E-H 0. 0
! " - ¥
.,
g i L.
i
(CH,0), C,Hg0 (CeH10,),
( ) 44.05 72.11 142.2
co2 2.37 kg-C02e/kg 1.93 kg-C02e/kg —
kg-CO2e co2 6 c02
Co, ver. 4.01

(http://ww.cms-cfp-japan.jp/)

40



PVA( )2 1 PVB ( )1

2(CH,0), + nCH0 — (CgHi0z), + NH0

lkg PVB PVA 0.620kg 0.507 kg
PVB  CO2 PVB 1kg 2.46 kg-CO2e

2.37 kg-C02e/kg>=<0.620 kg + 1.93 kg-C02e/kg > 0.507 kg = 2.46 kg-C02e/kg

1 0.42kg 1kg
2.38 PVB
1 co2
1 co2 2.46 kg-CO02e/kg—+2.38 /kg 1.0336 kg-C02e/
1 7.5kg 1kg co2
1kg co2

1.0336 kg-CO2e/ —=7.5kg/  0.1378 Kg-CO2e/Kg
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4.4

44.1 CO2
4.3.1 4.3.4
c02 4-13
1 1.2942 kg-C02/ 1kg 0.1725 kg-C02/kg
4-10 c02
0.7072 kg-C02/ 1kg 0.0944 kg-C02/kg
0.5870 kg-C02/ 1kg 0.0781 kg-C02/kg
co2
1 1kg
Co2 Co2
0.1248 kg-C02/ 0.0166 kg-C02/kg
0.0623 kg-C02/ 0.0083 kg-C02/kg
0.0735 kg-C02/ 0.0098 kg-C02/kg
1.0336 kg-C02/ 0.1378 kg-C02/kg
1.2942 kg-C02/ 0.1725 kg-C02/kg
co2
1 1kg
Co2 Co2
0.7072 kg-C02/ 0.0944 kg-C02/kg
A1.2942 Kkg-C02/ A0.1725 kg-C02/kg
02 A0.5870 kg-C02/ A0.0781 kg-C02/kg

42




442 COo2
1 Co2
Co2
1
ASR 4-15 4-8
23 25 3,174 21
A9.5 AQ0.6
4-15 ASR
21 22 23 24 25
ASR 649,151 643,579 498,124 598,533 590,624
3,508,510 3,490,099 2,689,445 3,194,936 3,174,446
1 ASR kg/ 185.0 184.4 185.2 187.3 186.1
— —— ] ASR kg/
4,000 188
3,800 ASLE] 3 187
3,600 4 186
3,400 185.2 185
3,200 184 <
3,000 I l 183 _
2,800 182 <
& 2,600 181
<
2,400 180 _,
2,200 I 179
2,000 . . - 178
23 24 25

21

22

4-8 ASR
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44

4-16 26 10 3,597 4.66
4-16 26 10
2,783,840 660,551 13,846 138,936 | 3,597,173 4.66%
5,205,231 1,489,697 23,032 171,445 6,889,405 8.92%
17,198,037 3,737,673 65,295 454,141 21,455,146 27.7%
4,131,051 1,100,972 16,672 118,708 5,367,403 6.95%
9,146,554 2,002,827 26,570 209,165 11,385,116 14.75%
8,001,879 1,890,197 28,504 213,594 10,134,174 13.13%
4,121,735 1,071,068 13,806 108,860 5,315,469 6.89%
2,151,567 663,510 6,903 59,875 | 2,881,855 3.73%
6,993,044 | 1,950,060 29,080 184,000 | 9,156,184 |  11.86%
793,624 205,460 3,311 18,375 | 1,020,770 1.32%
60,526,562 | 14,772,015 227,019 | 1,677,099 | 77,202,695 |  100.00%
HP
3
4-15 4-16 25
147,900
3,174,446 <4.66 147,929 147,900
4 CO2
2-10 86.7
4-14 1 02
02
75t-C02/ 1,616t-C02/
4-17 02
147.9 3,174.4
kg-C02/ A0.5870 A0.5870
t 86.7% 86. 7%
C02 t-C02/ AT5 A1,616




45 ASR

ASR 25 1 186.1Kg 4-15
ASR
ASR 2-9 1 2-10
4-18
Aldkg A7.5 ASR
4-18 ASR
ASR
1 186.1 kg/ -
2 178.6 kg/ A4.0%
3 2 172.1 kg/ A7.5%
4-18
ASR 2,071t/ 44,442t/
4-19 ASR
147.9 3,174.4
ASR kg/ A 14 A 14
ASR t/ A 2,071 A 44,442
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521

8:00 17:00

5-1

2.2.1
1 8
12:00 13:00
1 1kg
12.03 —=-3,644 0.003301 /
1kg
12.03 —=-24,148 kg 0.000498 /Kg
5-1
3,644 24,148 kg 12.03
H26.10.3 H27.1.30
13,500 1
4.6 / 1kg 6.7
0.003301 / =13,500 / 4.6 /
1kg 0.000498 /kg>=<13,500 / 6.7 /kg

http://www.mlit.go.jp/common/001026047.pdf
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522

1
4.2.2
320 /
4.2.2
21.350/
115 /¢ 27 2 16
2,455 / 21.35¢0/ =115 /¢
1 7.7 [/ 2,455 <320
1kg 1.0 /kg 7.7 [ —=T7.5kg/
http://www._enecho.meti.go. jp/statistics/petroleum_and_lIpgas/pl007/results.html#headlinel
2
0.5
320 /
13,500
1 21.1 / 13,500 0.5 =320
1kg 2.8 /kg 21.1 / -—=7.5kg/
523
1
200 /
4.2.2
1 7.5 kg/
23,000
7
258
12,740 / 23,000 =7 =258
1 63.7 / 12,740 / =200 /
1kg 8.5 /kg 63.7 / -—=7.5kg/
2

47



1200

3,000 /¢

120¢

42

258

58,600 3,000 /£><120¢x 42 —+258

3,000 /¢
800
240,000 3,000 /¢ >80¢
298,600 58,600 240,000
3,542
21,437kg

1 84.3 / 298,600 3,542

1kg 13.9 /kg 298,600 —21,437kg

4.2.3

200 /
7.5 kg/
1,500 kg/
1kg
0.075kWh/kg
1,500kg/ ><0.075kWh/kg 112.5kWh/
16.37 /kWh
1,842 / 112.5kWh/ >=16.37 /kWh
1 9.2 / 1,842 / =200 /
1kg 1.2 /kg 9.2 [/ -—=T7.5kg/

http://www.hepco.co. jp/userate/price/unitprice/unitprice04.html

2 2
200 /
13,500
1 135.0 / 13,500 <2 =200
1kg 18.0 /kg 135/ —+7.5kg/

48
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524

525

526

4.2.4

1kg

1kg

1kg

0.25

3,500kg/
12.68L/
115 /¢
1,458 /
3,850kg/
0.4 /kg
3.0 /

513 /
13,500
6.6 /
0.9 /kg

5,000kg/
11,900 /
89,250kg/
70,000 7/
5.9 /

0.8 /kg

53.5

49

4.2.4
12.68¢/ <115 /¢
4.2.4

1,458 / —+3,850kg/
0.4 /kg>=<7.5kg/

4.2.4

13,500 0.25  —+513
6.6 / -7.5kg/

JR

4.2.5
4.2.5

70,000 / -—+11,900 /
70,000 / -—89,250kg/

1kg 7.1



5.3

531
5.2.1 5.2.6
5-2 5-2 -327.6
1kg -47.1
5-2
1
1kg

-44 .6 / -6.7 /Kg
-7.7 / -1.0 /Kg
-21.1 / -2.8  /kg
-63.7 / -8.5  /kg
-84.3 / -13.9 /Kg
-9.2 / -1.2 /Kg
-135.0 / -18.0  /kg
-3.0 / -0.4  /kg
-6.6 / -0.9  /kg
-5.9 / -0.8 /Kg
-381.1  / -54.2  /kg
53.5 / 7.1 /kg
+ -327.6 / -47.1 /kg
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532

5-2
1
1 1
5.2.3
58,600
3,000 /¢
18/
21,437kg
21.4 21,437kg><10/
64,200 3,000 /¢>=<21.4¢
122,800 58,600 64,200
3,542
21,437kg
1 4.7 / 122,800 —+3,542
1kg 5.7 /kg 122,800 —-21,437kg
10 3,000
2
2
1 80 15
200 /
13,500
1.16 1 15 7/ =<5 =480
1 78.3 / 13,500 >=1.16 —=-200
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32.6 34.5

1kg 10.4 /kg 78.3 / -—=7.5kg/
A
1 62.5
8.3
5-3
1 -212.3 1kg -30.1
ASR1kg 5
/kg 33.3
ASR
5-3
1
1kg
-44.6 / -6.7 /kg
-7.7 / -1.0 /kg
-21.1 / -2.8 /kg
-63.7 / -8.5 /kg
=347/ 5.7  /kg
-9.2 / -1.2 /kg
-783 7/ -104  /kg
-3.0 / -0.4  /kg
-6.6 [/ -0.9  /kg
-5.9 / -0.8 /kg
-274.8 / -38.4  /kg
625 7/ 83 /kg
-212.3 7/ -30.1  /kg
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mmmm ASR g ASR /kg
30,000 42
345
25,000 32.6 33.0 332 331 35 g
—t— g
20,000 28
15,000 21
10,000 14
&
< 5,000 7 0%
<
0 - . . . : -0
21 22 23 24 25
5-1 ASR
5-4 ASR
21 22 23 24 25
ASR 22,657 23,483 17,309 20,764 20,571
ASR t 649,151 643,579 498,124 598,533 590,624
ASR t 45,417 37,906 25,869 27,329 30,403
ASR + t 694,568 681,485 523,993 625,862 621,027
ASR = 32.6 34.5 33.0 33.2 33.1
/kg
5
-18.0 1kg
-2.1
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90

23 25



6.1.2

1
7 9 4 12 4
PET
2
1
6-1 10.1
11.3 11.6
34 44
62
[ ]
0 10 20 30 40 50 60 70
)
L )

http://www.jcpra.or.jp/recycle/recycling/tabid/420/index.php#Tab419
6-1
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18

25 6-2
30 6-2
6%
2% 3%
32%
H25 H25 H25
104,493 114,861 34% 118,165
98% 97% 28%
6-2 25
6-2 25
251,861 | 74.6 102,315 | 97.9 111,439 97 38,107 | 32.2
32,598 9.7 0 0 0 0 32,598 | 27.6
1,934 0.6 355 0.3 377 0.3 1,202 1.0
2,198 0.7 931 0.9 0 0 1,267 1.1
3,732 1.1 0 0 0 0 3,732 3.2
544 0.2 19 0.0 12 0.0 513 0.4
44,218 | 13.1 873 0.8 2,836 2.5 40,509 | 34.3
432 0.1 0 0 197 0.2 235 0.2
2 0.0 0 0 0 0 2 0.0
337,519 100 104,493 100 114,861 100 118,165 100
16 25
6-3 25

22
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6.1.3

180

160

140

120

100

80

60

40

20

30 134

H

156
146 1a7 144
142
i | I I | Il
16 17 18 19 20 21 22 23

24 25

Journal of Life Cycle Assessment, Japan(vol.7 Nel January 2011)
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6.2

19,505kg

24%

75t-C02

4.4

317

ASR
41,053kg 6,325
21,437kg
1,248kg
5
56%
20%
1 0.5870kg-C02  C02
1,616t-C02  C02
1kg -47.1
1kg -30.1
ASR
25
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