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MFCA

MFCA MFCA

MFCA

MFCA
MFCA

LCA ( Life Cycle Assessment )

MFCA-LCA MFCA

MFCA MFCA

MFCA
MFCA

MFCA-LCA

WG1
MFCA LCA

MFCA LCA
MFCA LCA
MFCA LCA
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WG WG MFCA LCA
WG

MFCA MFCA
MFCA LCA MFCA

LCA MFCA LCA

MFCA LCA
MFCA

3
2 MFCA LCA LIME

LCA LCIA ( Life Cycle 
Impact Assessment ) LCIA LIME ( Life-cycle 
Impact assessment Method based on Endpoint modeling ) LIME

MFCA-LCA
MFCA LCA

MFCA-LCA

MFCA WG1 WG1
3

1 WG 18 8 30
WG 18 12 7 MFCA-LCA 1

WG 19 1 26 MFCA-LCA
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LCA 2-1
MFCA

MFCA-LCA
LCA

MFCA
Output

MFCA
MFCA

MFCA-LCA

2-1 MFCA-LCA LCA

MFCA
MFCA

MFCA
MFCA

MFCA
MFCA
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MFCA

MFCA
LCA MFCA

LCA
3 2

MFCA LCA LCA

MFCA LCA LIME

LIME LCA

LIME

LIME 2-2 LIME LCIA
1) (

)
2)

( )
3)

( )
4) ( )

( )
5)

( )
LIME

LIME
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LIME
LIME LCA, ,

3 5 MFCA
MFCA LIME

MFCA-LCA

MFCA LCA
LCIA

LIME
LIME

kg
2-3
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ID4116

LIME LCIA LIME SUS304
2-3

MFCA
2-1 LCA

format
MFCA

LCA
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MFCA LCA

LCA LCA

Ecoinvent AIST-LCA
MFCA LCA MFCA

Ecoinvent Ecoinvent

Ecoinvent

SUS304 18% Cr 8% Ni

Ecoinvent
LCA

ID
SUS304 Ecoinvent

ID 4116 ID
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4117 ID968 3

SUS304 Ecoinvent ID4116
1kg

Ecoinvent
2-3 A kg kg

2-3

LCIA
LCIA LIME

3

1kg
LIME

2-3 B kg
2-3 A LIME 2-3 B

A B 1kg
LIME kg

LIME Ecoinvent
ID LIME ID 4116

1kg LIME 1.50E+02
/kg 2-3

SUS304 3 Ecoinvent ID 4116 4117
968 LCA 3 ID LIME

ID 4116 1.50E+02 ID 4117 1.46E+02 ID 968 1.53E+02
SUS304 LIME 1.50E+02

SUS304 LIME
2-1 ABS



 65

LIME

2-2 LCA

Ecoinvent ID Ecoinvent ID
ID LIME LIME

Ecoinvent ID
LIME Ecoinvent

ID ID LIME
LIME

2-1 MFCA
2-2 MFCA LCA

A 3 ID 1580 1590 1592
LIME

3 ID LIME
A LCIA LIME

LIME
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2-4 MFCA
SUS304

2-5 MFCA LIME

LIME LIME
LIME LIME

MFCA-LIME MFCA
LIME LIME

LIME
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2-5 MFCA LCA 1

MFCA MFCA LCA

MFCA
LIME

LIME

MFCA-LCA 2-6
MFCA MFCA

LIME
LIME
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2-6 A B C 3 LIME

A MFCA LIME

B MFCA LIME

C LIME MFCA

3 MFCA
MFCA-LCA 3

MFCA 

MFCA

kg LIME
kg

MFCA LIME
MFCA

MFCA

LIME

3

MFCA MFCA
MC EC

LIME
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SC LIME
SC LCA

2-6 5

MFCA LIME

MFCA MC EC LIME

MC EC MFCA
LIME

MC EC MFCA
LIME

LIME CO2 LIME
CO2
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MFCA

LIME

MFCA-LCA

MFCA

MFCA-LCA MFCA 2-7
LCA

LIME
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2-7 “ ”
MFCA LIME MC

EC
LIME

“ ”
MFCA

2-3 MFCA LCA
LIME kg

A LCA
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LPG “ ”
MFCA LCA LIME

LPG LIME
LIME LIME

2-4 2-3 LIME MFCA-LIMA
SB 4

MFCA 1,000
kg

2

1

(A)
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MFCA LIME LIME

(B)
LIME

MFCA MFCA-LIMA

LIME

(C)“ ”
LIME

LIME
MFCA

2-8 2-4 A MFCA LIME
MFCA

LIME
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2-5
MFCA

MFCA LCA
LIME

MFCA

2-9 2-5 MFCA X LIME Y

MFCA LIME

2-9 kg
-4 MFCA LIME

1 2 MFCA LIME

MFCA LIME

2-10 2-5 MFCA LIME
MFCA LIME
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MFCA LIME

MFCA LIME
MFCA LIME 1
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2

LIME

2-11 MFCA LIME
MFCA 121.6

LIME 55.9
LIME MFCA 45.9%

1 121.6
55.9
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2-6 2-7 MFCA
CO2

2-6 2-1 CO2

1000 17.389 ton- CO2 MFCA
2-1 CO2 3.637

ton- CO2 2-1 CO2

LPG 10%
CO2 0.364ton- CO2

2-6 MFCA
2-7 CO2 4.227 ton- 

CO2

2-7 256.8kg 1000
2-8 227.1kg 10%

CO2

3.861ton- CO2 0.366ton- CO2

10%
10% 1.7%

CO2 CO2
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MFCA LIME

MFCA LIME
-4 MFCA

LIME
-1 -2 MFCA LIME

MFCA LIME
MFCA LIME

MFCA LIME 1
MFCA LIME

1 121.6
55.9

CO2

CO2

MFCA-LCA LIME kg
CO2 ton- CO2 kg
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MFCA MFCA
MFCA-LCA

MFCA

MFCA-LCA MFCA 2-12
LCA

LIME
MFCA 1,000kg

2-12

MFCA LCA
MFCA 2-10
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2-9 MFCA LCA
LIME kg

LIME 1.48E+02
kg LIME

5.68E+01 4.73E+01
LIME

2-10

EPDM
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2-11 MFCA LIME

2-13 2-11
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MFCA 2
LIME EPDM

LIME MFCA
MFCA LIME

EPDM
MFCA

MFCA MFCA
MFCA 5

MFCA 2
MFCA

LIME
2-6

LIME 3
LIME

2-12 2-11 MFCA LIME

2-12 MFCA -1
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2-14 2-12

MFCA -1 43.9
-3 39.4 -2 19.2

LIME -1 -3
-3 11.00 -1 2.6

MFCA LIME -3
MFCA 31.3 LIME 8.9

2-15 2-12
MFCA LIME

MFCA 92.8
LIME 13.0

MFCA 50.2
LIME 9.0
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2-16 MFCA LIME

MFCA
102.5 LIME 14.2
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LIME MFCA 13.8%
1,000kg 102.5

14.2

MFCA
55.4 LIME 9.6

LIME MFCA 17.2%
2-12 MFCA

46% LIME 33%

LIME MFCA 13.8%
17.2%
LIME

2-13 2-12 MFCA
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CO2

2-14 MFCA CO2

2-13 2-14 1,000kg
CO2 4.907 ton- CO2

4.219  ton- CO2 0.6887 ton- CO2 CO2

0.221 ton- CO2 MFCA
0.467 ton- CO2

CO2 0.375 ton- CO2

MFCA 2 LIME
EPDM

LIME MFCA
MFCA LIME

EPDM
MFCA

MFCA -1 -3
LIME -3 -1

MFCA LIME -3

MFCA LIME

1,000kg 102.5
14.2

MFCA 46%
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LIME 33%

1,000kg
CO2 4.907 ton- CO2 4.219  ton- CO2

MFCA-LCA LIME kg
CO2 ton- CO2 kg

MFCA
LIME
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MFCA
Ecoinvent

MFCA-LCA MFCA 2-17
MFCA

2-15 MFCA-LCA
“ Ecoinvent

” “ ”
2 LCA

Ecoinvent
LCA Ecoinvent
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“ ”
“ ”

Ecoinvent
1.18E+0

2-16 MFCA-LIMA
MFCA 1,000

MFCA

2-17 2-17 2-18
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2-18 2-16
MFCA LIME

1
MFCA LIME
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2-17 2-17

2-16 MFCA LIME
2-19 2-16 MFCA LIME

2-20
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2-19
-1 -2 MFCA LIME

-3 -4
MFCA LIME -4
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2-20
MFCA 2

LIME
MFCA LIME

MFCA
LIME

MFCA
LIME

2-18
MFCA MFCA LIME

3584.5
220.5 6%

LIME LIME
45.3 LIME 24.8 LIME

LIME 55% MFCA LIME
MFCA MFCA

LIME LIME LIME
MFCA

LIME

2-21 MFCA LIME
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MFCA 228,763
LIME 5,328

LIME MFCA 2.3%

2-19 2-17 MFCA
CO2

1,000

LIME CO2

CO2 524.6kg- CO2

520.5kg- CO2

CO2
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1 MFCA LIME

-3 -4 MFCA LIME
-4

MFCA LIME
LIME LIME MFCA

LIME MFCA 2.3%
2-18

LIME LIME 70.2 MFCA 6250.6
1.1

CO2

MFCA LIME LIME MFCA
1.1% LIME MFCA

MFCA

LIME
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MFCA LIME CO2

5 MFCA-LCA

5
CO2

3

MFCA 2 LIME
EPDM LIME MFCA

MFCA LIME
EPDM

MFCA

1 MFCA LIME

3 1
MFCA MFCA

LIME
1

LIME

LIME
LIME kg LIME

kg
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MFCA-LCA

MFCA
LIME

MFCA

3

-4 MFCA
LIME

-1 -2 MFCA LIME

MFCA -1 -3
LIME -3 -1

MFCA LIME -3

-3 -4 MFCA LIME
-4

MFCA LIME

kg LIME kg
LIME

LIME

MFCA
MFCA LIME
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MFCA
LIME LIME

LIME
3

MFCA LIME
MFCA LIME 1

MFCA LIME

MFCA LIME MFCA
MFCA LIME

LIME LIME
MFCA

LIME

LIME 2-1

LIME 2-1 MFCA
MFCA

LIME 2-1 MFCA

kg LIME
kg
LIME 3

MFCA
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MFCA LIME

3

1 121.6
55.9

1,000kg 102.5
14.2

MFCA 46%
LIME 33%

LIME MFCA 2.3%
2-18

LIME LIME 70.2 MFCA 6250.6
1.1

MFCA
MFCA

MFCA LIME
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LCA CO2

MFCA-LCA LIME
kg CO2 ton- CO2 kg 3

CO2

3

CO2

1,000kg CO2

4.907 ton- CO2 4.219  ton- CO2

CO2

LIME CO2

3 LIME

CO2 CO2

CO2

CO2

GWP CFC
CO2 GWP

GWP
LCIA

MFCA-LCA

MFCA LIME

MFCA LIME
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MFCA LIME

MFCA LIME

CO2 CO2

MFCA LIME

2-22 MFCA-LIME

MFCA MFCA

PR
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2-22
Type

2-22 Type
Type

MFCA-LIME LIME
CO2
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MFCA-LCA MFCA
MFCA

LCA
MFCA-LCA MFCA

3 MFCA-LCA LIME

LCA
LCA Ecoinvent

LCA Ecoinvent

LIME MFCA-LCA
MFCA-LCA

Ecoinvent LIME

LCA LCA
MFCA-LCA LCIA LIME

3
MFCA-LCA



 104

MFCA-LCA

LIME
LIME

LIME
LIME

1

MFCA-LCA
MFCA-LCA

MFCA-LCA

LCA MFCA
LCA

MFCA-LCA


