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1.1.2
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1-1 20
(G C ) C ) (%) (%)
327,230 317,258
358,742 1,723 95.7 98.8
098 )| (098 )
286,627 276,935
308,854 1,724 95.8 98.8
099 )| (099 )
181,060 170.080
183,440 1,716 95.3 98.1
098 )| (095 )
83,804 82,026
146,116 644 35.8 34.6
(101 )| (o1 )
283,866 277,421
298,743 1,765 98.1 99.4
(100 )| (100 )
672,065 644,327
804,087 1,308 72.7 79.6
(105 )| (105 )
3,470 3,220
6,960 712 39.6 34.9
089 )| (091 )
668,596 641,107
797,124 1,042 57.9 66.6
) (105 )| (105 )
249,294 244,412
314,161 1,780 98.9 98.3
091 )| (0.90 )
124,003 121,843
149,266 1,780 98.9 98.4
098 )| (098 )
553,615 550,338
752,101 1,620 90.0 87.3
095 )| (095 )
15,070 14,965
25,207 1,390 77.2 86.8
091 )| (092 )
2,776,634 | 2,699,605
3,340,717 _ _ _
(098 )| (098 )
21 3
21 3 1,800 23
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1-2 1-13
1-3
1-2 %
20 11 21
2.0 3.3
57.9 61.8
15.5 14.2
0.1 0.8
4.6 2.4
1.9 2.1
0.9 0.9
0.9 1.7
13.8 9.9
2.5 2.8
20
| | | 08 2117
2 1 ﬁ 61.8 14:2 9.9
1 1 1 2409
- | | | 011909
20 11 57.9 15:5 13.8
4609
0% 20% 40% 60% 80% 100%
| E 5] [ |
O (] ] ]
1-13
20
1-3
2 20 11 3 21 1
kg kg kg kg
137.0 78.8 0.6 157.0 106.4 0.7
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1-13

1-2

2 2
2.2.1
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2.2.2

21 11 10 25

11/10

11/10

11/11

11/13

11/16
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2.2.3

13 11 30
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kg
3
3
a
b
c
3
1 20kg
3
60kg 80kg

56
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58



59



2 3

2.3.1
2.3.2
B A
A
A B
2-7

1 1.10 1.08 1.16 1.15
(m) 2 1.08 1.08 1.12 1.11
3 1.10 1.06 1.11 1.08
1 1.12 1.13 1.16 0.98
(m) 2 1.08 1.20 1.00 0.98
3 1.02 0.91 1.03 0.99
1 1.07 1.04 1.00 1.26
2 1.15 1.02 1.10 1.2
(m) 3 1.08 1.05 1.25 1.28
1 1.32 1.27 1.35 1.42
2 1.34 1.32 1.23 1.33
(m3) 3 1.21 1.01 1.43 1.37
1.29 1.20 1.34 1.37
1 161.0 273.0 282.5 286.5
2 160.0 2785 307.5 2955
(kg) 3 204.0 280.0 2745 2915
175.0 277.2 288.2 291.2
1 0.12 0.22 0.21 0.20
2 0.12 0.21 0.25 0.22
3 0.17 0.28 0.19 0.21
0.14 0.23 0.22 0.21

60




2.3.3

B A
B
2-8
A B
2.3.4
95%
20% 70%
B
PE PP
PS PET
PP PS
2-9
g
A B A B

43,345 57,260 42,735 58,065 72.2% 95.4% 71.2% 96.6%
PP 11,430 15,280 10,070 16,210 19.0% 25.5% 16.8% 27.0%
PE 19,380 22,210 21,295 21,830 32.3% 37.0% 35.5% 36.3%
PS 4,990 13,890 5,465 10,540 8.3% 23.1% 9.1% 17.5%
PET 4,820 4,660 5,090 6,040 8.0% 7.8% 8.5% 10.1%
PVC 645 850 155 1,345 1.1% 1.4% 0.3% 2.2%
2,080 370 660 2,100 3.5% 0.6% 1.1% 3.5%
12,510 940 13,300 805 20.8% 1.6% 22.2% 1.3%
PP 11,740 820 12,820 695 19.6% 1.4% 21.4% 1.2%
PE 0 0 0 0 0.0% 0.0% 0.0% 0.0%
PS 210 0 0 0 0.3% 0.0% 0.0% 0.0%
PET 0 0 0 0 0.0% 0.0% 0.0% 0.0%
PVC 0 0 0 0 0.0% 0.0% 0.0% 0.0%
560 120 480 110 0.9% 0.2% 0.8% 0.2%
320 320 260 440 0.5% 0.5% 0.4% 0.7%
3,845 1,470 3,740 780 6.4% 2.4% 6.2% 1.3%
0 20 0 0 0.0% 0.0% 0.0% 0.0%
60,020 60,010 60,035 60,090 100% 100% 100% 100%
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20%

90% PP

20
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3.1.2
LCA

(1)

)

®3)

(4)

(5)

(6)

1SO14040
JIS Q 14040
Input
Output
1 20
1
20 km
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CO2 CO:2
LCA CO2
CO2 > ><CO2

3-2
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1kwh

NOx SOx

SOx

BOD COD
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3 3
3.3.1
21 4 9

1,569 3-10
Input Output
289
i C
.
756 251 14
A 16
18 17
> —
5
234
11
30
9
813 13
- B
827
> D
120
. c 16
3-10 6
3-3
88% 8%

76



3-3

B
kg
1,089,963 88.2% 95.9%
PP 294,603 23.8% 25.9%
PE 437,713 35.4% 38.5%
PS 193,025 15.6% 17.0%
PET 111,117 9.0% 9.8%
PVvC 20,000 1.6% 1.8%
33,505 2.7% 2.9%
98,381 8.0% 100.0%
PP 92161 7.5% 93.7%
PE 0 0.0% 0.0%
PS 1,012 0.1% 1.0%
PET 0 0.0% 0.0%
PVC 0 0.0% 0.0%
5,208 0.4% 5.3%
7,648 0.6% 0.7%
39,399 3.2% 3.5%
78 0.0% 0.0%
1,235,470 100% 100% 100%
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(1)

12L/ 1
HP
0.12kl/kg
3-4
kg
59/ 3/ 0.12kl/kg
10g/ 5 |/ 0.10kl/kg
kg
0.12kl/kg
PS PET
24.6%
PS PET
3-3 PS PET 24.6%

78



1m3

20.5

16.5
HP

45MJ/m3
HP

mean calorie

37

79

37

80%

4.19MJ/m3

16.5



)

1-14
3-10
LPG CNG
3-6
3-5
(L) (km) (ton)

A LPG 6,226 10,586 100
B 1,601 9,436 100
A LPG 5,355 11,683 86
A LPG 5,151 10,031 87
C 2,804 9,989 88
C 2,672 10,331 90
C 2,954 9,604 96
C 2,713 10,182 94
D LPG 5,235 12,489 89
E CNG 3,538 12,002 90
F LPG 5,579 12,327 75
G 2,880 12,176 75
G 2,809 12,281 80
G 2,917 11,277 83
H LPG 3,103 11,441 81
H 1,159

I 2,815 12,040 82
J 4,740 15,791 157
C 1,118 7,311 5
C 1,139 7,157 5

LPG L kg

80




3-6

L km (ton)
51 10 8
C
3-7
(L) (km) (ton)
c |37 250 20 208
3-8
L) (km) (ton)
c |37 188 43 120
B
B A
3-9 B
L km (ton)
B |2 2.149 32 234

81




B 21
MR
3-10
L) km (ton)
p |1 2 580 120 822
B
B
3-11 B
(L) km (ton)
B |2 87 19 43
3-12
L) km (ton)
7 7 3 14
7 1 3 1

82




3-13

(L)

km

(ton)
7 26 15 16
7 0.05 15 0.02
3-14
L) km (ton)
10 7 27 5
3-15
(L) km (ton)
10 16 8 11
10 7 8 4

83




®3)

3-16

21 4

PP

Input

19

Output

309

383

241

17

12

3-17

21 4

Input

ton

PP

i

56

kWh

Output

730

147

84

10

11

84




CR

CR
Input 1
3-18 CR
Input ton 1.01 1.00 1.00
Output ton 1.00 1.00 0.906
MJ 673.99 78.71 10,101.89 20,519.161
Cco2 kg 26.56 5.34 577.68 3,632.982
NOX q 0.02 0.006 0.83 1.162
SOX g 0.02 0.003 0.60 0.756
kg 7.86
2 10%
Input ton 0.008 0.008 0.008 0.0001 0.0001
Output ton 0.008 0.008 0.0001 0.0001
MJ 1.546 0.619 -72.365 0.024 0.065 30,550.94
CO2 kg 0.105 0.042 20.620 0.024 0.065 4,231.52
NOX q 0.0001 0.0001 -0.0020 0.000002 0.000003 2.00
SOX q 0.0001 0.0000 -0.0020 0.000001 0.000002 1.35
kg 0.1462 0.146 0.29
Input
2
LCA
2008 3

85




21

CR
3-19
Input 1
3-19 CR
Input ton 1.00 0.84 0.84 0.84
Output ton 0.84 0.84
MJ 3,676.47 65.83 116.38

Cco2 kg 209.26 4.468 82.67 2,465.22

NOXx g 0.31 0.005 0.03 1.22

SOx g 0.23 0.003 0.11

kg 163.63
2 10%
Input ton 0.16 0.16 0.16 0.003 0.003
Output ton 0.16 0.16 0.003 0.003
MJ 32.15 12.86 -1,504.06 0.51 1.34 2,401
CcO2 kg 2.18 0.87 428.58 0.03 0.06 3,193
NOx g 0.003 0.001 -0.044 0.000 0.000 1.52
SOx o 0.001 0.001 -0.036 0.000 0.000 0.31
kg 3.046 3.046 169.72
Input
2
LCA
2008 3

86




21

87

CR
MR
MR
Input
1
3-20 MR
Input ton 1.00 0.52 0.52
Output ton 0.52 0.52 0.50
MJ 4,574.88 40.57 2,597.16
Cco2 kg 161.71 2.75 92.06
NOx o] 0.13 0.00 0.08
SOx g 0.11 0.00 0.06
kg 484.70
2 10%
Input ton 0.493 0.493 0.493 0.019 0.019
Output ton 0.493 0.493 0.019 0.019
MJ 96.902 38.761 -4,533.355 3.133 8.246 2,826
Co2 kg 6.577 2.631 1,291.772 0.213 0.378 1,558
NOx g 0.007 0.003 -0.132 0.0002 0.000 0.09
SOx o] 0.004 0.001 -0.106 0.0001 0.000 0.07
kg 9.182 18.792
Input
2
LCA
2008 3




MR MR
MR

3-21
RPF

3-21 MR

Input

N
N

RO IO|0O O
3
(]

LPG

N
3\

PP 140(kg

PE 186|kg

153(|kg

PS 1]kg

Output 383/ kg

96| kg

38| kg

34|kg
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A 756 24% 182
B 813
8% 69

3-22

89



3-22

Input

377

o
o

=
©

Output

=
N

[eHeHoHe) (=}l e} oo}l {oHeoHoHN) | =im{=Hel oo o} {loHoHo H o HeH o

3,690

455

260
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A 756 1% 9
B 813
1% 9

3-23

3-23

Input PP 0[kg

105|kg
Output 10]kg

2141kg
119]kg
2331kg
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3-24

Input

19]kg

89|kWh

Output

762|kg

15]kg

64|kg

3-25

3-25

[N
(=g
o
)

89(kg

Input

271|kwWh

213|kWh

Output

200|kg

142|kWh

84{kwh
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3-26

3-26

Input

666

250

149

426

Output

1,158

602

122

324

96

17

185
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3-27

3-27
1[ton
41kg
21kg
Input 5[kwh
1L
3lkg
1|ton
Output 3lka
14 15 NEDO
3.3.2
(1) CO:
CO2 3.3.1(1)
HP
3-28
3-28 1 CO2 ton-COz/ton
0 0 0
0.006 0.015 0.021
0.166 0.015 0.181
13 CO2
CO2

94



A-1

CR CR
CO2 1,472 ton-CO2/6 1
0.94 ton-COq/ton CO2
43%
3-29 A-1 CO2 6
co,
(ton) ton-CO,
386 9 0.6%
0,
386 24 1.6% 2 204
386 261
386 24
1,569 146 9.9% 9.9%
A 756 11 0.8% 0.8%
B 813 33 2.3% 2.3%
0,
CR 409 1,730 117.5% 15.7%
-1,499] -101.9%
0,
CR 827 2,640 179.3% 25 1%
-2,270] -154.2%
0,
251 680 46.2% 42 9%
-49 -3.3%
18 0 0.0% 0.0%
11 0 0.0% 0.0%
22 6 0.4% 0.3%
-1 -0.1%
0,
16 12 0.8% 0.8%
-1 -0.1%
36 0 0.0% 0.0%
1472 100.0%| 100.0%
CR 2
3-30 A-1 CO2
1
(ton-CO,) (ton-CO,/ton)
32 2% 0.02
284
146 10% 0.09
45 3% 0.03
4,370 297% 2.79
699 47% 0.45
5,292 360% 3.37
-3,820 -260% -2.43
1,472 100% 0.94
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A-2

CR MR
CO2 1,965 ton-CO2/6 1
1.25 ton-CO2/ton CO2
MR 44% 32%
3-31 A-2 CO: 6
co,
(ton) ton-CO,
386 9 0.4%
386 24 1.2% 1.7%
386 261
386 24
1,569 146 7.4% 7.4%
A 756 11 0.6% 0.6%
B 813 33 1.7% 1.7%
0,
CR 409 1,730 88.0% 11.7%
-1,499]  -76.3%
0,
MR 827 1,288 65.5% 43.9%
-425]  -21.6%
251 680]  34.6%| o544,
-49 -2.5%
18 0 0.0% 0.0%
11 0 0.0% 0.0%
0,
22 6 0.3% 0.2%
-1 -0.1%
0,
16 12 0.6% 0.6%
-1 0.0%
36 0 0.0% 0.0%
1,965 100.0% 100.0%
CR MR
3-32 A-2 CO2
1
(ton-CO,) (ton-CO,/ton)
32 2% 0.02
284
146 7% 0.09
45 2% 0.03
3,018 154% 1.92
699 36% 0.45
3,940 201% 251
-1,975 -101% -1.26
1,965 100% 1.25
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B-1

CR CR
CO2 1,439 ton-CO2/6 1
0.92 ton-CO2/ton CO2
44
3-33 B-1 CO2 6
co,
(ton) ton-CO,
386 9 0.6%
0,
386 24 1.6% 230
386 261
386 24
1,569 149 10.4% 10.4%
A 756 11 0.8% 0.8%
B 813 33 2.3% 2.3%
0,
CR 98 416 28.9% 3.9%
-361]  -25.1%
0,
CR 1,137 3,631 252.4% 35 4%
-3,122| -217.0%
0,
251 680 47.3% 43.9%
49 -3.4%
18 0 0.0% 0.0%
11 0 0.0% 0.0%
0,
22 6 0.4% 0.3%
-1 -0.1%
16 12 0.9% 0.8%
-1 -0.1%
36 0 0.0% 0.0%
1,439 100.0% 100.0%
CR 2
3-34 B-1 CO2
1
(ton-CO,) (ton-CO,/ton)
32 2% 0.02
284
149 10% 0.10
45 3% 0.03
4,047 281% 2.58
699 49% 0.45
4,972 346% 3.17
-3,534 -246% -2.25
1,439 100% 0.92
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B-2

CR MR
CO. 2,117 ton-CO2/6 1
1.35 ton-CO2/ton CO2
MR 56
30
MR B-1
3-35 B-2 CO:2 6
CO,
(ton) ton-CO,
386 9 0.4%
0,
386 24 1.1% 15%
386 261
386 24
1,569 149 7.1% 7.1%
A 756 11 0.5% 0.5%
B 813 33 1.6% 1.6%
0,
CR 98 416 19.7% 2 6%
-361 -17.0%
0,
MR 1,137 1,772 83.7% 56.1%
-584 -27.6%
0,
251 680 32.1% 29.8%
-49 -2.3%
18 0 0.0% 0.0%
11 0 0.0% 0.0%
0,
22 6 0.3% 0.2%
-1 -0.1%
16 12 0.6% 0.5%
-1 0.0%
36 0 0.0% 0.0%
2,117 100.0% 100.0%
CR MR
3-36 B-2 CO2
1
(ton-CO,) (ton-CO,/ton)
32 2% 0.02
284
149 7% 0.10
45 2% 0.03
2,188 103% 1.39
699 33% 0.45
3,113 147% 1.98
-996 -47% -0.63
2,117 100% 1.35
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B-2~

CR MR
CO2 1,516 ton-CO./6 1
0.97 ton-CO2/ton CO2
MR
42
3-37 B-2’ CO: 6
Co,
(ton) ton-CO,
386 9 0.6%
0,
386 24 1.6% 2 1%
386 261
386 24
1,569 149 9.9% 9.9%
A 756 11 0.7% 0.7%
B 813 33 2.2% 2.2%
0,
CR 98 416 27.5% 3.7%
-361]  -23.8%
0,
MR 1,137 1,238 81.7% 38.7%
-652]  -43.0%
0,
251 680 44.9% 41.7%
-49 -3.2%
18 0 0.0% 0.0%
11 0 0.0% 0.0%
0,
22 6 0.4% 0.3%
-1 -0.1%
16 12 0.8% 0.8%
-1 -0.1%
36 0 0.0% 0.0%
1,516/ 100.0%] 100.0%
CR MR
3-38 B-2’ CO2
1
(ton-CO,) (ton-CO,/ton)
32 2% 0.02
284
149 10% 0.10
45 3% 0.03
1,654 109% 1.05
699 46% 0.45
2,579 170% 1.64
-1,064 -70% -0.68
1,516 100% 0.97
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B-3

MR
CO2 2,164 ton-CO2/6 1
1.38 ton-CO2/ton CO2
MR 55
29
1 B-1 CR 0.46
ton-COz/ton
3-39 B-3 CO:2 6
co,
(ton) ton-CO,
386 9 0.4%
0,
386 24 1.1% 1.5%
386 261
386 24
1,569 149 6.9% 6.9%
A 756 11 0.5% 0.5%
B 813 33 1.5% 1.5%
0,
MR 98 153 7.1% 4.7%
-51 -2.3%
0,
MR 1,137 1,772 81.9% 54.9%
-584 -27.0%
251 680 31.4% 29.2%
-49 -2.2%
18 0 0.0% 0.0%
11 0 0.0% 0.0%
0,
22 6 0.3% 0.2%
-1 -0.1%
16 12 0.6% 0.5%
-1 0.0%
36 0 0.0% 0.0%
2,164 100.0% 100.0%
MR 2
3-40 B-3 CO2
(ton-CO,) (ton-CO,/ton)
32 2% 0.02
284
149 7% 0.10
45 2% 0.03
1,925 89% 1.23
699 32% 0.45
2,850 132% 1.82
-686 -32% -0.44
2,164 100% 1.38
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B-3~

MR
CO:2 1,413 ton-CO2/6 1
0.90 ton-CO2/ton COz2
MR
45
B-1 CR MR
3-41 B-3’ CO2 6
CO,
(ton) ton-CO,
386 9 0.6%
0,
386 24 1.7% 230
386 261
386 24
1,569 149 10.6% 10.6%
A 756 11 0.8% 0.8%
B 813 33 2.4% 2.4%
0,
MR 98 51 3.6%] 5 4,
-98 -7.0%
0,
MR 1,137 1,238 87.6% 41.5%
-652 -46.2%
0,
251 680 48.1% 44.7%
-49 -3.4%
18 0 0.0% 0.0%
11 0 0.0% 0.0%
22 6 0.4% 0.3%
-1 -0.1%
16 12 0.9% 0.8%
-1 -0.1%
36 0 0.0% 0.0%
1413 100.0% 100.0%
MR 2
3-42 B-3’ CO2
1
(ton-COy) (ton-CO,/ton)
32 2% 0.02
284
149 11% 0.10
45 3% 0.03
1,289 91% 0.82
699 49% 0.45
2,214 157% 141
-801 -57% -0.51
1,413 100% 0.90
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B-4

MR CR
CO2 1,336 ton-CO./6 1
0.85 ton-CO2/ton CO:2
CR
47 B-2~
CR MR
3-43 B-4 CO2 6
co,
(ton) ton-CO,
386 9 0.7%
386 24 1.8% 2 4%
386 261
386 24
1,569 149 11.2% 11.2%
A 756 11 0.9% 0.9%
B 813 33 2.5% 2.5%
MR 98 51 38%| 4
-98 -7.4%
0,
CR 1,137 3,631 271.8% 38.1%
-3,122] -233.7%
251 680 50.9% 47 3%
-49 -3.6%
18 0 0.0% 0.0%
11 0 0.0% 0.0%
22 6 0.4% 0.3%
-1 -0.1%
16 12 0.9% 0.9%
-1 -0.1% '
36 0 0.0% 0.0%
1,336 100.0% 100.0%
MR CR
3-44 B-4 CO2
1
(ton-CO,) (ton-CO,/ton)
32 2% 0.02
284
149 11% 0.10
45 3% 0.03
3,682 276% 2.35
699 52% 0.45
4,607 345% 2.94
-3,271 -245% -2.09
1,336 100% 0.85
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C-1

CR
CO:2 1,936 ton-CO2/6 1
1.23 ton-CO2/ton CO:2
CR
3-45 C-1 CO2 6
CO,
(ton) ton-CO,
386 9 0.5%
0,
386 24 1.2% 1.7%
386 261
386 24
1,569 147 7.6% 7.6%
A 756 11 0.6% 0.6%
B 813 33 1.7% 1.7%
CR 1,137 3,631| 187.5% 26.3%
-3,122] -161.2%
349 941 48.6%
-68 -3.5% 61.1%
309 16.0%
18 0 0.0% 0.0%
11 0 0.0% 0.0%
22 4 0.2%
-1 -0.1% 0.2%
2 0.1%
21 17 0.9% 0.8%
-1 -0.1%
42 0 0.0% 0.0%
1,936 100.0%] 100.0%
CR
3-46 C-1 CO2
1
(ton-COy) (ton-CO,/ton)
32 2% 0.02
284
147 8% 0.09
45 2% 0.03
3,631 188% 2.31
1,273 66% 0.81
5,128 265% 3.27
-3,192 -165% -2.03
1,936 100% 1.23
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C-2

MR
CO: 2,615 ton-CO2/6 1
1.67 ton-CO2/ton COz2
MR
3-47 C-2 CO2 6
Co,
(ton) ton-CO,
386 9 0.3%
386 24 0.9% 1.20
386 261
386 24
1,569 147 5.6% 5.6%
A 756 11 0.4% 0.4%
B 813 33 1.3% 1.3%
MR 1,137 1,772 67.8% 45 4%
-584 -22.3%
349 941 36.0%
-68 -2.6% 45.2%
309 11.8%
18 0 0.0% 0.0%
11 0 0.0% 0.0%
22 4 0.1%
-1 0.0% 0.2%
2 0.1%
21 17 0.6% 0.6%
-1 0.0%
42 0 0.0% 0.0%
2,615] 100.0%] 100.0%
MR
3-48 C-2 CO:
1
(ton-COy) (ton-CO,/ton)
32 1% 0.02
284
147 6% 0.09
45 2% 0.03
1,772 68% 1.13
1,273 49% 0.81
3,269 125% 2.08
-654 -25% -0.42
2,615 100% 1.67
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c-2~

MR
CO:2 2,013 ton-CO2/6 1
1.28 ton-COq/ton CO2
MR
3-49 C-2 CO2 6
co,
(ton) ton-CO,
386 9 0.4%
0,
386 24 1.2% 1.6%
386 261
386 24
1,569 147 7.3% 7.3%
A 756 11 0.6% 0.6%
B 813 33 1.7% 1.7%
MR 1,137 1,238 61.5% 29 1%
-652 -32.4%
349 941 46.7%
-68 -3.4% 58.7%
309 15.3%
18 0 0.0% 0.0%
11 0 0.0% 0.0%
22 4 0.2%
-1 -0.1% 0.2%
2 0.1%
21 17 0.8% 0.8%
-1 -0.1%
42 0 0.0% 0.0%
2,013 100.0% 100.0%
MR
3-50 C-2 CO:
1
(ton-CO,) (ton-CO,/ton)
32 2% 0.02
284
147 7% 0.09
45 2% 0.03
1,238 61% 0.79
1,273 63% 0.81
2,735 136% 1.74
-722 -36% -0.46
2,013 100% 1.28
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TR
CO2 7,867 ton-CO2/6 1
5.01 ton-CO2/ton CO2 96%
3-51 CO2 6
CO,
(ton) ton-CO,
1,569 145 1.8% 1.8%
A
B
1,569 4,230 53.8%
-304 -3.9% 96.2%
3,642 46.3%
18 0 0.0% 0.0%
11 0 0.0% 0.0%
22 4 0.0%
-1 0.0% 0.1%
2 0.0%
94 138 1.8%
-5 -0.1% 1.9%
15 0.2%
147 0 0.0% 0.0%
7,867] 100.0% 100.0%
3-52 D CO2
1
(ton-CO,) (ton-CO,/ton)
145 2% 0.09
8,032 102% 5.12
8,177 104% 5.21
-310 -4% -0.20
7,867 100% 5.01
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CO: 139 ton-CO2/6 1
0.09 ton-CO2/ton CO2
1
3-53 CO: 6
CO,
(ton) ton-CO,
1,569 136 97.5% 97.5%
A
B
1,569 4 2.5% 2.5%
139 100.0% 100.0%
3-54 E CO2
1
(ton-CO,) (ton-CO,/ton)
136 97% 0.09
4 3% 0.00
139 100% 0.09
139 100% 0.09
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13

MR CR
CO:
3-55

3-56 3-12

%
18%

CR
B
MR

CO2

3-11

108

MR

TR

MR



60T

3-55 CO2
A-1 A-2 B-1 B-2 B-2' B-3 B-3' B-4
CR CR CR CR CR MR MR MR
CR MR CR MR MR MR MR CR
32 32 32 32 32 32 32 32
146 146 149 149 149 149 149 149
45 45 45 45 45 45 45 45
4,370 3,018 4,047 2,188 1,654 1,925 1,289 3,682
699 699 699 699 699 699 699 699
-3,820 -1,975 -3,534 -996 -1,064 -686 -801 -3,271
Total 1,472 1,965 1,439 2,117 1,516 2,164 1,413 1,336
C-1 C-2 C-2' D E
TR TR TR
TR
CR MR MR
32 32 32
147 147 147 145 136
45 45 45
3,631 1,772 1,238
1,273 1,273 1,273 8,032 4
-3,192 -654 -722 -310 0
Total 1,936 2,615 2,013 7,867 139
ton-CO2 o Total
9,000 7,867
6,000
1,936 2,615
3,000 r 1,472 1,413 1,336 '
139
0
A-1 A-2 B-1 B-2 B-2' B-3 B-3' B-4 C-1 C-2 c-2 D E
-3,000 ~
-6,000 -
3-11 CO2




0Tt

CO2

146 146 149 149 149 149 149 149

45 45 45 45 45 45 45 45

4,370 3,018 4,047 2,188 1,654 1,925 1,289 3,682

699 699 699 699 699 699 699 699

-3,820 -1,975 -3,534 -996 -1,064 -686 -801 -3,271

Total 1,724 2,217 1,691 2,369 1,768 2,416 1,664 1,588

284 284 284
147 147 147 145 136
45 45 45
3,631 1,772 1,238
1,273 1,273 1,273 8,032 4
-3,192 -654 -722 -310 0
Total 2,188 2,866 2,265 7,867 139
ton-CO2 [ | —o— Total
9,000 r 7,867
6,000 -
2,369 2,416
3000 | 1724 1664 1588 288
0
Al A2 B-1 B-2 B-2' B-3 B-3' B-4 c1 c2 c2 D E
3,000 |-
6,000 -
3-12 CO2



)

13
A-1
CR CR
3-57 A-1
(ton)
CR 118.6 7.6%
CR 297.6 19.0%
16.5 1.1%
13.5 0.9%
446.2 28.4%
A-2
CR MR
3-58 A-2
(ton)
CR 118.6 7.6%
MR 413.3 26.3%
16.5 1.1%
13.5 0.9%
561.9 35.8%
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B-1

CR CR
3-59 B-1
(ton)
CR 28.5 1.8%
CR 409.4 26.1%
16.5 1.1%
13.5 0.9%
467.9 29.8%
B-2
CR MR
3-60 B-2
(ton)
CR 28.5 1.8%
MR 568.5 36.2%
16.5 1.1%
13.5 0.9%
627.1 40.0%
B-2~
CR MR
3-61 B-2’
(ton)
CR 28.5 1.8%
MR 568.5 36.2%
16.5 1.1%
13.5 0.9%
627.1 40.0%
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B-3

MR
3-62 B-3 6
(ton)
MR 49.2 3.1%
MR 568.5 36.2%
16.5 1.1%
13.5 0.9%
647.8 41.3%
B-3~
MR
3-63 B-3’ 6
(ton)
MR 82.9 5.3%
MR 568.5 36.2%
16.5 1.1%
13.5 0.9%
681.5 43.4%
B-4
MR CR
3-64 B-4 6
(ton)
MR 82.9 5.3%
CR 409.4 26.1%
16.5 1.1%
13.5 0.9%
522.3 33.3%
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C-1

CR
3-65 C-1
(ton)
CR 409.4 26.1%
16.5 1.1%
17.2 1.1%
443.1 28.2%
C-2
MR
3-66 C-2
(ton)
MR 568.5 36.2%
16.5 1.1%
17.2 1.1%
602.3 38.4%
c-2~
MR
3-67 C-2
(ton)
MR 568.5 36.2%
16.5 1.1%
17.2 1.1%
602.3 38.4%
D
TR
3-68 D
(ton)
16.5 1.1%
77.5 4.9%
94.1 6.0%
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CR

3-69 E 6
| (ton)
0.0 0.0%
13 B-3’
MR
MR 90%
MR B-2 B-27 B-3 B-37 C-2 c-2~
MR MR
10%
PP 90%
MR
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971

3-70

A-1 A-2 B-1 B-2 B-2' B-3 B-3' B-4
CR CR CR CR CR MR MR MR
CR MR CR MR MR MR MR CR
(ton) 446.2 561.9 467.9 627.1 627.1 647.8 681.5 522.3
(%) 28.4% 35.8% 29.8% 40.0% 40.0% 41.3% 43.4% 33.3%
C-1 C-2 Cc-2' D E
TR TR TR
CR MR MR UR
(ton) 443.1 602.3 602.3 94.1 0.0
(%) 28.2% 38.4% 38.4% 6.0% 0.0%
(ton)
0,
1,000 o YEWTD 50%
0, 0, . 0
40.0%  40.0% 38.4%  38.4% —
800 [--------358%------- @ T N{ oo 40%
+
28.4%
600 | 30%
400 | 20%
200 | 0% 10%
0.0%
0 0%
A-1 A-2 B-1 B-2 B-2' B-3 B-3' B-4 Cc-1 C-2 c-2' D E

3-13




®3)

13
1
2
A-1
CR CR
3-71 A-1 1
1
(GJ) (GJ/ton)
0 0.0% 0.0
( ) 10 0.0% 0.0
2,270 2.6% 14
111,192 126.2% 70.9
-30,309 -34.4% -19.3
4,955 5.6% 3.2
88,117 100.0% 56.2
A-2
CR MR
3-72 A-2
1
(GJ) (GJ/ton)
0 0.0% 0.0
( ) 10 0.0% 0.0
2,270 2.4% 14
111,192 117.9% 70.9
-24,123 -25.6% -15.4
4,955 5.3% 3.2
94,303 100.0% 60.1
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CR

3-73 B-1 6 1
1
(GJ) (GJ/ton)
0 0.0% 0.0
) 10 0.0% 0.0
2,313 2.7% 15
111,192 131.1% 70.9
-33,647 -39.7% -21.4
4,955 5.8% 3.2
84,822 100.0% 54.1
MR
3-74 B-2 6 1
1
(GJ) (GJ/ton)
0 0.0% 0.0
) 10 0.0% 0.0
2,313 2.5% 15
111,192 119.1% 70.9
-25,138 -26.9% -16.0
4,955 5.3% 3.2
93,332 100.0% 59.5
MR
3-75 B-2' 6 1
1
(GJ) (GJ/ton)
0 0.0% 0.0
) 10 0.0% 0.0
2,313 2.7% 15
111,192 129.3% 70.9
-32,505 -37.8% -20.7
4,955 5.8% 3.2
85,965 100.0% 54.8
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B-3

MR
3-76 B-3 1
1
(GJ) (GJ/ton)
0 0.0% 0.0
C 10 0.0% 0.0
2313 2.5% 15
111,192 119.5% 70.9
-25 460 -27.4% 162
4,955 5.3% 3.2
93,010 100.0% 59.3
B-3~
MR
3-77 B-3’ 1
1
(GJ) (GJ/ton)
0 0.0% 0.0
C 10 0.0% 0.0
2313 2.8% 15
111,192 133.9% 70.9
-35,453 42 7% 226
4,955 6.0% 32
83,016 100.0% 52.9
B-4
MR CR
3-78 B-4 1
1
(GJ) (GJ/ton)
0 0.0% 0.0
C 10 0.0% 0.0
2,313 2.8% 15
111,192 135.8% 70.9
-36,596 -44.7% 233
4,955 6.1% 3.2
81,874 100.0% 52.2
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C-1

3-79 c-1
1
(GJ) (GJ/ton)
0 0.0% 0.0
) 10 0.0% 0.0
2.282 2.6% 15
111,192 125.9% 70.9
-31,941 -36.2% -20.4
6,757 7.7% 4.3
88,300 100.0% 56.3
C-2
3-80 C-2
1
(GJ) (GJ/ton)
0 0.0% 0.0
) 10 0.0% 0.0
2.282 2.4% 15
111,192 114.9% 70.9
-23,432 -24.2% -14.9
6,757 7.0% 4.3
96,809 100.0% 61.7
c-2~
MR
3-81 c-2 1
1
(GJ) (GJ/ton)
0 0.0% 0.0
) 10 0.0% 0.0
2.282 2.6% 15
111,192 124.3% 70.9
-30,799 -34.4% -19.6
6,757 7.6% 4.3
89,442 100.0% 57.0
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TR
3-82 D
(GJ) (GJ/ton)
0 0.0% 0.0
( ) 10 0.0% 0.0
2,247 7.1% 1.4
0 0.0% 0.0
27,180 86.2% 17.3
2,097 6.7% 1.3
31,534 100.0% 20.1
E
3-83 E
(GJ) (GJ/ton)
0 0.0% 0.0
( ) 10 0.5% 0.0
2,115 98.1% 1.3
0 0.0% 0.0
0 0.0% 0.0
32 1.5% 0.0
2,157 100.0% 14
13 D
E
11 MR
CR
CR
MR
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3-84

A-1 A-2 B-1 B-2 B-2' B-3 B-3' B-4
CR CR CR CR CR MR MR MR
CR MR CR MR MR MR MR CR
(GJ) 88,117 94,303 84,822 93,332 85,965 93,010 83,016 81,874
(GJ/ton) 56.2 60.1 54.1 59.5 54.8 59.3 52.9 52.2
C-1 C-2 Cc-2' D E
TR TR TR
CR MR MR TR
(GJ) 88,300 96,809 89,442 31,534 2,157
(GJ/ton) 56.3 61.7 57.0 20.1 1.4
GJ) ez —— (GJ/ton)
120,000 60.1 59.5 59.3 61.7 "
56.2 56.3 57.0
100,000 | 54.1 54.8 52.9 52.2 1 60
1 50
80,000 |- - ] - - -
40
60,000 |
30
40,000 | - ] - - -
20
20,000 | |
14 |10
0 ‘ 0
Al A2 B-1 B-2 B-2 B3 B-3 B-4 c1 c-2 c-2' D E




(4)

13

1
A-1
CR CR
3-85 A-1 6 1
1
(ton) (kg/ton)
CR 0.1 0.2% 0.0
CR 2.5 6.6% 1.6
15.7 41.1% 10.0
14.7 38.5% 9.4
5.2 13.6% 3.3
38.2]  100.0% 24.3
A-2
CR MR
3-86 A-2 6 1
1
(ton) (kg/ton)

CR 0.1 0.1% 0.0
MR 15.5 30.3% 9.9
15.7 30.6% 10.0
14.7 28.7% 9.4
5.2 10.2% 3.3
51.2]  100.0% 32.6
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B-1

CR CR
3-87 B-1 6 1
1
(ton) (kg/ton)
CR 0.0 0.0% 0.0
CR 3.3 8.5% 2.1
15.7 40.3% 10.0
14.7 37.8% 9.4
5.2 13.4% 3.3
38.9 100.0% 24.8
B-2
CR MR
3-88 B-2 6 1
1
(ton) (kg/ton)

CR 0.0 0.0% 0.0
MR 20.5 36.5% 13.1
15.7 28.0% 10.0
14.7 26.2% 9.4
5.2 9.3% 3.3
56.1 100.0% 35.8
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B-2~

CR MR
3-89 B-2' 6 1
1
(ton) (kg/ton)
CR 0.0 0.0% 0.0
MR 1.0 2.7% 0.6
15.7 42.9% 10.0
14.7 40.2% 9.4
5.2 14.2% 3.3
36.6 100.0% 23.3
B-3
MR
3-90 B-3 6 1
1
(ton) (kg/ton)
MR 1.8 3.2% 1.2
MR 20.5 35.3% 13.1
15.7 27.1% 10.0
14.7 25.4% 9.4
5.2 9.0% 3.3
57.9 100.0% 36.9
B-3~
MR
3-91 B-3' 6 1
1
(ton) (kg/ton)
MR 0.0 0.0% 0.0
MR 1.0 2.7% 0.6
15.7 42.9% 10.0
14.7 40.2% 9.4
5.2 14.2% 3.3
36.6 100.0% 23.3
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B-4

MR CR
3-92 B-4 6 1
1
(ton) (kg/ton)
MR 0.0 0.0% 0.0
CR 3.3 8.5% 2.1
15.7 40.3% 10.0
14.7 37.8% 9.4
5.2 13.4% 3.3
38.9]  100.0% 24.8
C-1
3-93 C-1 6 1
1
(ton) (kg/ton)
CR 3.3 7.0% 2.1
22.9 48.1% 14.6
14.7 31.0% 9.4
6.6 14.0% 4.2
475  100.0% 30.3
C-2
3-94 C-2 6 1
1
(ton) (kg/ton)
MR 20.5 31.7% 13.1
22.9 35.3% 14.6
14.7 22.7% 9.4
6.6 10.3% 4.2
64.7]  100.0% 41.2
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c-2~

MR
3-95 C-2 6 1
1
(ton) (kg/ton)
MR 1.0 2.3% 0.7
22.9 50.5% 14.6
14.7 32.5% 9.4
6.6 14.7% 4.2
45.2 100.0% 28.8
D
TR
3-96 D 6 1
1
(ton) (kg/ton)
102.7 69.7% 65.5
14.7 10.0% 9.4
29.9 20.3% 19.0
147.3 100.0% 93.9
E
3-97 E 6 1
1
(ton) (kg/ton)
1,568.8 100.0% 1,000
1,568.8 100.0% 1,000
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13

MR
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11
CR



6T

A-1 A-2 B-1 B-2 B-2' B-3 B-3' B-4
CR CR CR CR CR MR MR MR
CR MR CR MR MR MR MR CR
(ton) 38 51 39 56 37 58 37 39
C-1 C-2 C-2' D E
TR TR TR
CR MR MR VIR
(ton) 48 66 45 147 1,569
(ton)
1,800
1,600 1 569
1,400
1,200
1,000
800
600
400
200 | 38 51 56 37 58 37 48 44 |_|147
0 | | | | | | | | | | | |
Al A2 B2 B2 B3 B3 c-1 c2 D E

3-15



(5)

150ppm

3-99 ppm
NOx SOxX
CR 2.00 1.35
CR 1.52 0.31
MR 0.09 0.07
34 <1
0.84 1.23
X 1
NOx 83ppm SOx 37ppm
NOx
170ppm
MR
(6)
3-100 g/L
BOD COD
0.029 0.034
0.005 0.007
BOD COD 0.160g/L
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3 4

eCO2 B-4
MR
90%
CR CO2
[ ]
1%
CO2 18%
2%
° A C CO2 TR
CO2 7,569ton-CO2 TR
CO2 3-16
3-51
CO2
(ton) ton-CO2
1,569 4,230 53.8%
-304 -3.9% 96.2%
3,642 46.3%
7,569 ton-CO,
ton-CO2
10,000 r
8,000
6,000 r 0\*/—0\‘,,,’0\'/‘_‘\,\’/.
aoo0 | %7 5,604 6.130 5,452 6,053 5,404 6156 6:233 5,633 5,556
, 4,954
2,000
0
A-l A-2 B-1 B-2 B-2' B-3 B-3' B-4 c-1 c-2 c-2
3-16 CO2
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MR

CO:

MR

CR

MR
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MR

CR



20 10 1

TR CO2 D 3-52 7,867 ton-CO:2
CO2 A-1
3-30 1,472ton-CO:2 81%
CR
TR CO2 C-1 3-45 1,936 ton-CO:2
CO2 A-1
3-30 1,472 ton-CO2 24%
MR TR
CO:2 C-2 3-48 2,615 ton-CO:
CO2 A-1 3-30
1,472 ton-CO2 44%
88 CO:
1%
2%
CO2 CO:2
94% PP
PP PE MR CO:2 B-3 3-42
1,413 ton-CO:2 MR CO:2 B-3 3-40 2,164 ton-CO2
35%
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o CO2

o TR
o CO2 4-1 CO2
B-3~ B-2~
ton-CO2 ‘ co2
10,000 [ 1
! 41.3% 43.4%
40.0%  40.0% 0 38.4%  38.4%
8,000 F-----—> R 3% T e
28.4%
6000 -&—<<--;--——"" - - - - _
6,097 3 3 6,156 6,233
5,604 5,633
4000 - 5,452 5,404 4,954 5,556 |
2000 F-———mm e mm e mm
0
Al A2 B-1 B-2 B-2' B-3 B-3' B-4 c-1 c-2 c-2
4-1 CO2
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20.0%

10.0%

0.0%



MR

CO:

MR
10%
CR
MR
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TR

50%

CR
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138



H21 11 25

(m3)
1.10 1.12 1.07 1.32
(m) 1.08 1.08 1.15 1.34 1.29
1.10 1.02 1.08 1.21
161.0
160.0 175.0
k
(ko) 204.0
0.12 C
0.12] = / / 1,000 0.14
0.17] = B / A/ 1,000
PP 10
PP 9
PP 10
g
PP PE PS PET PVC
11,430 19,380 4,990 4,820 645 2,080
11,740 0 210 0 0 560
320
3,845
0
PET
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OO




H21 11 25

(m3)
1.08 1.13 1.04 1.27
(m) 1.08 1.20 1.02 1.32 1.20
1.06 0.91 1.05 1.01
273.0
278.5 277.2
k
(ko) 280.0
0.22 c
0.21] = / / 1,000 0.23
0.28] = B/ A/ 1,000
PP_9
PP 9
PP 9
g
PP PE PS PET PVC
15,280 22,210 13,890 4,660 850 370
820 0 0 0 0 120
320
1,470
20
PET
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H21 11 25

B
(m3)
1.16 1.16 1.00 1.35
(m) 1.12 1.00 1.10 1.23 1.34
1.11 1.03 1.25 1.43
282.5
307.5 288.2
k
(ko) 274.5
0.21 C
0.25] = / / 1,000 0.22
0.19] = B/ A/ 1,000
PP8
PP8
PP8
]
PP PE PS PET PVC
10,070 21,295 5,465 5,090 155 660
12,820 0 0 0 0 480
260
3,740
0
PET
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H21 11 25

(m3)
1.15 0.98 1.26 1.42
(m) 1.11 0.98 1.22 1.33 1.37
1.08 0.99 1.28 1.37
286.5
295.5 291.2
k
(ko) 291.5
0.20 I
0.22| = / / 1,000 0.21
0.21| = B / A/ 1,000
PP8
PP8
PP8
g
PP PE PS PET PVC
16,210 21,830 10,540 6,040 1,345 2,100
695 0 0 0 0 110
440
780
0
PET

=[O0
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PET PET
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' LN LR B
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PVvC

PET

C

PV
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150
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PET

PVvC

PET

PVvC
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PET PET
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20

. 21

o 20

° 21 4

o 20 21 3
o 21 2

20 3
¢ JEMAI-LCA Pro ver2.1.2 19 9
° ver2.4 21 3

o LCI 21 3

e 3EID 2000 CO2
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