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 4 

4-1

 4-1  
CO2 CH4 N2O HFCs PFCs SF6

2.A.1.
2.A.2.
2.A.3.
2.A.4.
2.A.5. NE
2.A.6. NE

2.A.

2.A.7. IE,NO NA,NO NA,NO
2.B.1. NE NA 
2.B.2.
2.B.3. NE

2.B.4.
NA

NA
1,2-

 NO 

2.B.

2.B.5.

IE NA
IE NA 
IE NA 
IE IE 
IE IE 

2.C.1.

2.C.2. IE
2.C.3. IE NE 

 NO
2.C.4.

SF6

2.C.

2.C.5. NO
2.D.1.2.D.
2.D.2. IE

2.E.1. HCFC-22 HFC
-23

2.E.

2.E.2.

NO NO
IE NO NO

NO NO
IE NE NO
IE NO NO
IE NE NO
IE NO NO
IE NE NO

NO NO
IE NO NO

NO NO

2.F. 

2.F.1. 

IE NE NO
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 4-1  
CO2 CH4 N2O HFCs PFCs SF6

NO NO
NO NO

 IE NO NO
NO NO

 NO NO NO

NO NO
NO NO

 IE NO NO
 NO NO NO

2.F.2. 

 NO NO NO
 NO NO NO
 NE NO NO2.F.3. 
 NO NO NO

NO NO
NO NO

 IE NO NO
NO NO
NO NO

2.F.4. 

 IE NO NO
 IE IE NO
 IE NO2.F.5. 
 IE IE NO

2.F.6.  NE NA NA

 IE IE IE 
2.F.7. 

 NA NA NA

2.F.8. 
 IE 

2.F. 

2.F.9.  NA NE NE
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4.1. 2.A.

4.1.1. 2.A.1.

CaCO3

CO2

CO2
CaCO3 CaO CO2

GPG (2000)
CO2

CO2 (t-CO2)
[t-CO2/t-clinker] [t]

CaO CaO CO2 (0.785)

CaO
CaO CO2

CaO CaO
CKD

CKD 1.00
CO2

CaO CaO
CaO CaO

CO2

CaO CaO 0.785

CaO
CaO

CaO 90

(2000 )
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1990 1995 2000 2004 2005
(dry) 89,366 97,311 81,376 - -

(2000-2003 ) kt 69,528 61,202 63,003
/ * 0.853 0.853

 (1990-1999 ) kt 76,253 83,032 69,528 61,202 63,003
* 1990-1999 / 2000-2003

CaO CaO
CaO

CaO
CaO 1999

2000 2003

CaO CaO
CaO CaO

CaO

 4-2  CO2

1990 1999
2000 2003

1990 1999

1993 2003
1992

1990 1992

0.99 1990 1992
= /0.99

= /

 4-3  

4.1.2. 2.A.2.

CaCO3

CO2

1990 1995 2000 2004 2005
CaO % 65.9 65.9 66.0 65.9 65.9

CaO % 2.5 2.5 2.9 2.0 1.8
CaO % 63.4 63.4 63.1 63.8 64.0

CO2/CaO 0.785 0.785 0.785 0.785 0.785
t/CO2 0.498 0.498 0.495 0.501 0.502
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1990 1995 2000 2004 2005
kt 9,030 7,813 8,038 8,638 8,868
kt 696 572 499 563 665

CO2

CaCO3 CaO CO2

MgCO3 MgO CO2

GPG 2000 Tier.1
CO2

CO2 (Gg-CO2)
[Gg-CO2/t]

GPG 2000

 4-4  

CaO MgO CaO/

kg-CO2/t
0.79 93-98 0.3-2.5 0.95 750 
0.91 55-57 38-41 0.95 or 0.85 860 

GPG 2000 page 3.22 Table3.4 

GPG(2000)

 4-5  

4.1.3. 2.A.3.

CaCO3 MgCO3 CaCO3 MgCO3

CaCO3 MgCO3 CO2

CO2

CaCO3 CaO CO2

MgCO3 MgO CO2
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CO2 CaCO3 CaO 55.4%
54.8 56.0 CO2 MgCO3

MgO 0.5%
0.0 1.0

CaCO3 CaO CO2

MgCO3 MgO CO2

CaO 55.4 a

MgO 0.5 b

 CaCO3 100.0869c

 MgCO3 84.3139c

 CaO 56.0774c

 MgO 40.3044c

 CO2 44.0095c

CaCO3 CaO *CaCO3 /CaO
    55.4 *100.0869/56.0774 98.88

MgCO3 MgO *MgCO3 /MgO
    0.5%*84.3139/40.3044 1.05%

CO2 CaCO3 *CaCO3

   CO2 MgCO3 *MgCO3

   44.0095 100.0869*0.9888+44.0095/84.3139*0.0105 
   0.4348 0.0055 0.4402 t-CO2/t
   440 kg-CO2/t

a. 54.8 56.0
b. 0.0 1.0
c. IUPAC “Atomic Weights of the Elements 1999” 

http://www.chem.qmul.ac.uk/iupac/AtWt/AtWt9.html

CO2 CaCO3

CaO 34.5 33.1 35.85
CO2 gCO3 MgO 18.3 17.2

19.5
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CaCO3  CaO CO2

MgCO3  MgO CO2

CaO 34.5
33.1 35.85

MgO 18.3
17.2 19.5

CaCO3 100.0869 
MgCO3 84.3142 
CaO 56.0774 
MgO 40.3044 

CaCO3 CaO  CaCO3  / CaO
       34.5 100.0872/56.0774 
       61.53
MgCO3 MgO  MgCO3  / MgO

 18.3 84.3142/40.3044 
 38.39

CO2 44.0098 

CO2 /CaCO3 CaCO3

CO2 /MgCO3 MgCO3

44.0098/100.0869 0.6153 44.0098/84.3142 0.3839 
0.2706 0.2004 
0.4709 
471 kg-CO2/t

CO2

 4-6  
1990 1995 2000 2004 2005

kt 22,375 22,371 22,902 23,066 23,971
kt 1,846 1,946 1,722 997 997
kt 1,619 771 438 461 396
kt 228 197 177 160 154

4.1.4. 2.A.4.

4.1.4.1. 2.A.4.-

Na2CO3

CO2

CO2

CO2

CO2

2.B.1
CO2
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1.A.
IE

CO2

1996 IPCC Na2CO3 NaHCO3 2H2O
CO2

4.1.4.2. 2.A.4.-

CO2 1996 IPCC
CO2

1996 IPCC
(vol3 p2.13) 0.415 t-CO2/t-Na2CO3

 4-7  

4.1.5. 2.A.5.

CO2

NE

4.1.6. 2.A.6.

CO2

NE

1990 1995 2000 2004 2005
kt 1,098 977 634 475 427

* kt 0.00 8.25 53.12 92.99 131.13
* kt 308 299 360 330 303

*
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4.2. 2.B.

4.2.1. 2.B.1.

1 CO2

H2

CO2

CO2

0.88CH4 + 1.26  + 1.24H2O  0.88CO2 + N2 + 3H2

N2 + 3H2  2NH3

CO2

 4-8 CO2

 4-8  

(Gg-C/TJ) 1990 2005
( )

18.2 1992 33.5 33.6 MJ/l 
LPG 16.3 1992 50.2 50.8 MJ/kg 

14.2 1992 39.3 44.9 MJ/m3

13.9 2003 41.0 43.5 MJ/m3

24.7 1992 26.0 25.7 MJ/kg 
25.4 1992 35.6 29.9 MJ/kg 

LNG 13.5 1992 54.4 54.6 MJ/kg 
COG 11.0 2003 20.1 21.1 MJ/m3
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1990 1995 2000 2004 2005
kl 189,714 477,539 406,958 91,729 94,605

LPG t 226,593 45,932 5,991 0 0
103m3 C 230,972 240,200 167,345 154,456
103m3 C 100,468 86,873 70,948 76,717

t C 209,839 726 838 1,232
t C 273,125 420,862 373,492 352,820
t C 46,501 23,395 176,140 163,035

103m3 C 35,860 55,333 0 0

 4-9  

2 CH4

CH4

1996 IPCC
NE

3 N2O

N2O
N2O

NA

4.2.2. 2.B.2.

(HNO3) N2O
N2O

4NH3 + 5O2  4NO + 6H2O
2NO+ H2O  2NO2

3NO2 + H2O  2HNO3 + NO  ( N2O)

GPG 2000 page 3.31 Equation.3.9
N2O

N2O

N2O (kg-N2O)
[kgN2O/t] [t] 

10
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 4-10  N2O

N2O
98

 4-11  

4.2.3. 2.B.3.

(C6H10O4)
N2O

GPG 2000 page 3.32 Fig.3.4
N2O N2O

N2O
N2O 1 N2O

N2O

N2O
N2O

N2O
N2O N2O

1990 1995 2000 2004 2005
kg-N2O/t 3.50 3.51 3.92 4.34 4.18

1990 1995 2000 2004 2005
t 705,600 701,460 655,645 608,523 602,348
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N2O

N2O
N2O  / 100

N2O N2O

N2O

N2O 1990 1997
1999 3 N2O

1999 N2O
2000 N2O N2O

4.2.4. 2.B.4.

4.2.4.1. 2.B.4.-

1 CO2

CO2

CO2

SiO2 + 3C  SiC + 2CO  2CO2

1996 IPCC
(vol.3 p2.21)

2.3 [t-CO2/t]

CO2
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2 CH4

CH4

1.A. CH4

CH4 O2

12.8 kg-CH4/TJ 3  3.1.2 (1.A.1., 
1.A.2., 1.A.4.: CH4, N2O)

2000 1999

 4-12  

4.2.4.2. 2.B.4.-

1 CO2

CO2

CO CO2

CO2

CO2

CaCO3  CaO + CO2

CaO + 3C  CaC2 CO ( CO2)

CaC2 2H2O  Ca(OH)2+C2H2 2CO2

1996 IPCC
CO2

1990 1995 2000 2004 2005
TJ 1,576 4,277 2,454 2,454 2,454
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CO2

1996 IPCC

 4-13  CO2

t-CO2/t 0.760 1.090 1.100 
( )1996 IPCC  vol.3 p.2.22 

2 CH4

CH4

NA

4.2.5. 2.B.5.

4.2.5.1. 2.B.5.-

1,300

CH4

CH4 1996 IPCC

96

0.35 [kgCH4/t]
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1990 1995 2000 2004 2005
t 792,722 758,536 771,875 809,092 805,461

 4-1  

 4-14  

 [t/year] 
CH4

[kg CH4/year] [kg CH4 / t] 
701,079 246,067 0.350 

1998

CH4

 4-15  

4.2.5.2. 2.B.5.-

1 CH4 CO2

CO2 CO2

CH4

CH4 CO2 1996 IPCC
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CH4

98

0.015 
[kgCH4/t]

 4-2  CH4

CO2

2000

CO2

CH4 CO2

 4-16  

2 N2O

N2O
NA

1990 1995 2000 2004 2005
kt 5,966 6,951 7,566 7,555 7,549



National Greenhouse Gas Inventory Report of Japan 2007                                             Page 4-17 

CGER-I076-2007, CGER/NIES

4.2.5.3. 1,2- 2.B.5.-

1,2 C2H4 Cl2

1,2 C2H3Cl

CH4

1,2- CH4 1996 IPCC

70
0.0050 [kgCH4/t]

 4-3  1,2- CH4

1,2- CH4

 4-17  1,2-
1990 1995 2000 2004 2005

kt 2,683 3,014 3,346 3,646 3,639
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4.2.5.4. 2.B.5.-

CH4

CH4 1996 IPCC

98

0.031 [kgCO2/t]

 4-4  CH4

CH4

 4-18  

4.2.5.5. 2.B.5.-

CH4

CH4 1996 IPCC

1990 1995 2000 2004 2005
kt 2,227 2,952 3,020 3,324 3,375
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1995 1995

1997
CH4

1990 1995
1996

NO

1996 IPCC
2 [kgCH4/t] 1996 IPCC vol.2 p2.22 Table2-9

CH4

 4-19  

4.2.5.6. 2.B.5.-

1 CO2

CO2 1.A.
IE

2 CH4

CH4

CH4 1996 IPCC

CH4

CH4 CH4

CH4

0.089 [kgCH4/t]

1990 1991 1992 1993 1994 1995
t 83,851 76,772 23,043 45,426 40,662 75,498
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 4-5  CH4

( ) 1999

CH4

 4-20  CH4

CH4
[kgCH4/t]

1990 1996 0.238 1995

1997 1999 0.180 1998, 1999 1997

2000 0.101 
2001 0.062 
2002 0.052 

2003 2005 0.042 2003 2004 2003

( )

CH4

CH4

 4-21  
1990 1995 2000 2004 2005

kt 47,338 42,279 38,511 38,215 38,009
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CRF Table2(I).A-Gs2 2.C.1. 
CO2 CH4

3 N2O

N2O
1,000 N2O

NA

4.3. 2.C.

4.3.1. 2.C.1.

4.3.1.1. 2.C.1.-

1 CO2

CO2

1.A.
CO2

1A IE

4.3.1.2. 2.C.1.-

1 CO2

CO2

1.A.
CO2

1A IE

2 CH4

CH4 CH4

NA

4.3.1.3. 2.C.1.-

1 CO2

CO2

1.A. 1.A.
IE

2 CH4

CH4
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1.A.
1.A. IE

4.3.1.4. 2.C.1.-

1 CO2

CO2 1.A.
IE

2 CH4

2.B.5.-
IE

4.3.1.5. 2.C.1.-

1 CO2

CO2

CO2

CO2

1.A. 

 4-22  CO2

1990 1995 2000 2004 2005
#A t 12,341 18,463 11,363 15,430 15,075
#B t 211,933 186,143 184,728 206,924 218,084
#C t 87,108 92,812 107,998 130,260 138,409
#D t 39,983 14,300 20,293 21,725 25,785

(#A+#B-#C-#D) t 97,184 97,493 67,800 70,370 68,966

CO2 Gg-CO2 356 357 248 258 253



National Greenhouse Gas Inventory Report of Japan 2007                                             Page 4-23 

CGER-I076-2007, CGER/NIES

2 CH4

1.A. CH4

12.8 kg-CH4/TJ 3  3.1.2  4.2.4.1

 4-23  

4.3.2. 2.C.2.

1 CO2

CO2

1.A.
CO2 1.A.

CO2 IE

2 CH4

CH4

CH4

1.A. CH4

CH4 12.8 
kg-CH4/TJ

1990 1995 2000 2004 2005
TJ 57,564 55,986 52,457 53,107 52,740



Page 4-24                                             National Greenhouse Gas Inventory Report of Japan 2007

 4-24  

4.3.3. 2.C.3.

1 PFCs

1996 IPCC

1996 IPCC Tier 1b

 4-25  PFCs

13

PFCs

0.03%

2 CO2

CO2

1.A.
CO2

1.A. IE

3 CH4

CH4

1996 IPCC

NE

1990 1995 2000 2004 2005
TJ 14,456 10,699 10,181 9,818 10,072

1995 2000 2004 2005
PFC-14 (CF4) kgPFC-14/t 0.542 0.369 0.310 0.307
PFC-116 (C2F6) kgPFC-116/t 0.054 0.037 0.031 0.031
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4.3.4. SF6 2.C.4.

4.3.4.1. 

SF6

NO

4.3.4.2. 

SF6

 4-26 SF6

13

4.4. 2.D.

4.4.1. 2.D.1.

CRF NOX CO NMVOC SO2

4.4.2. 2.D.2.

CO2 CO2

CO2

1.A. IE

4.5. 2.E.

4.5.1. HCFC-22 HFC-23 2.E.1.

HCFC-22 HFC23 HFC23
HFC23 HCFC-22

HFC23

HCFC-22 HFC-23

HFC-23  HCFC-22 t  HFC-23 % t

1995 2000 2004 2005
SF6 t 5 43 40 38

t 1,840 14,231 20,782 19,109
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 4-27  HCFC-22 HFC-23
1995 2000 2003 2004 2005

HCFC-22 t 81,000 95,271 77,310 61,900 65,715
HFC-23 % 2.13% 1.70% 1.65% 1.94% 1.90%
HCFC-22 % 1.79% 1.11% 0.56% 0.14% 0.06%

t 1,455 1,066 432 90* 42
CO2eq. 17.02 12.47 5.05 1.05 0.49

13

4.5.2. 2.E.2.

HFC PFC SF6

HFC PFC SF6

HFC
PFC SF6

 4-28  HFCs

1995 2000 2003 2004 2005
HFCs t 28,206 29,423 49,189 52,106 57,060

t 322 146 257 251 208
CO2eq. 0.419 0.180 0.400 0.416 0.322

13

 4-29  PFCs

1995 2000 2003 2004 2005
PFCs t 1,207 2,336 2,597 2,905 3,000

t 107 184 122 109 89
CO2eq. 0.763 1.383 0.971 0.863 0.707

13

 4-30  SF6

1995 2000 2003 2004 2005
SF6 t 2,392 1,556 1,757 1,895 2,504

t 197 36.0 34.0 32.0 40.8
CO2eq. 4.708 0.860 0.813 0.765 0.975

13
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4.6. 2.F.

4.6.1. 2.F.1.

4.6.1.1. 2.F.1.-

1 HFCs

HFCs

HFC HFC
HFC 1
HFC 1

 HFC

 4-31  HFCs

1995 2000 2003 2004 2005
HFC t 520 590 250 157 33

% 1.00% 1.00% 0.21% 0.25% 0.17%
HFC 7,829 33,213 43,337 43,320 41,795

1 g 150 125 125 125 125
( ) % 0.3% 0.3% 0.3% 0.3% 0.3%

HFC 0 177 959 1,379 1,839
HFC t/ 20 35 35

t 8.7 40 114 150 205
CO2eq. 0.011 0.051 0.148 0.195 0.266

13

2 PFCs

NO
PFC

NO

4.6.1.2. 2.F.1.-

a

1 HFCs
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IPCC

HFCs

(*)

 (a). 2001
(*)

(b). 2002

 4-32  HFCs

1995 2000 2004 2005
HFC ( ) 223 386 1,385 1,432

g/ 321 545 3,850 3,827
% 0.2% 0.2% 0.2% 0.2%

HFC ( ) 9 35 844 929
g/ 723 1,049 5,093 5,318
% 1% 1% 2% 2%

HFC 377 1,985 5,485 6,682
% 24% 14% 13% 18%
% 0.10% 0.12% 0.19% 0.19%

HFC 0 19 115 179
HFC t/ 0 0 139.6 182.9

t 7.1 67 341 516
CO2eq. 0.009 0.113 0.587 0.887

13

2002
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2 PFCs

NO PFCs
PFC

NE

b

1 HFCs

HFCs

  (a) 2001

  (b) 2002

HFCs

 4-33  HFCs
1995 2000 2001 2002 2003 2004 2005

HFC 0 272 344 321 344 350 355
1 g - 300 280 240 220 220 220

% - - 0.5% 0.3% 0.3% 0.3% 0.3%
0 284 628 949 1,293 1,643 1,999

% - 0.00% 0.35% 0.35% 0.35% 0.35% 0.34%
% - 0% 20% 20% 20% 20% 20%
% - 0.00% 0.90% 0.59% 0.54% 0.57% 0.53%

- 0 0 0 0 0 0
t - 0.33 0.58 0.44 0.48 0.53 0.57
CO2eq. 0.000 0.000 0.001 0.001 0.001 0.001 0.001

13

1999 2000 2001
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2 PFCs

NO PFCs
PFC

NE

4.6.1.3. 2.F.1.-

1 HFCs

4.6.1.2. IE

2 PFCs

NO PFCs
PFC

NE

4.6.1.4. 2.F.1.-

1 HFCs

4.6.1.2. IE

2 PFCs

NO PFCs
PFC

NE

4.6.1.5. 2.F.1.-

1 HFCs

IPCC
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HFCs

  (a) 2000
(*)

  (b) 2001

(*)

 4-34  HFCs R-410A
1995 2000 2003 2004 2005

HFC 0 1,077 4,024 4,546 4,007
1 g - 1,000 1,000 1,000 1,000

% - 0.2% 0.2% 0.2% 0.2%
% - 2% 2% 2% 2%

0 1,728 12,093 18,825 26,225
% - 0.3% 0.3% 0.3% 0.3%
% - 79% 79% 79% 79%

HFC t/ - - 2.2 4.9 4.9
t 0 27 106 184 224
CO2eq. 0.000 0.046 0.182 0.317 0.387

13

2 PFCs

NO
PFC

NO

4.6.1.6. 2.F.1.-

1 HFCs

IPCC
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HFCs

  (a) 2001

  (b) 2002

 4-35  HFC-134a
1995 2000 2003 2004 2005

HFC 9,745 9,761 9,909 10,129 10,407
1 g 4 4 4 4 3

15,655 42,374 54,488 57,746 60,473
1 g 700 615 582 553 548
1 ( ) g 15 15 15 15 10

% 4% 4% 4% 4% 4%
% 50% 50% 50% 50% 50%

50 136 174 185 188
g 681 610 556 539 523

HFC 116 789 1,596 1,756 1,868
HFC g 676 593 560 538 524

HFC (2002 t/ - - 246 349 531
t 605 1,759 2,231 2,240 2,111
CO2eq. 0.787 2.287 2.901 2.912 2.744

13

2 PFCs

NO PFCs
PFC

NE

4.6.2. 2.F.2.

4.6.2.1. 2.F.2.-

4.6.2.1.a. HFC-134a
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IPCC 10
4.5 20

HFC HFC-134a
HFC-245fa HFC-365mfc GWP HFC-134a

IE

HFC-134a

HFC-134a  HFC-134a t %
t %

 4-36  HFC-134a
1995 2000 2001 2002 2003 2004 2005

HFC-134a t 0 167 177 201 233 190 224
% 10% 10% 10% 10% 10% 10% 10%
% 5% 5% 4.5% 4.5% 4.5% 4.5% 4.5%
t 0 17 18 20 23 19 22
t 0 0 7.5 15 25 35 44
t 0 17 25 36 48 54 66
CO2eq. 0.000 0.022 0.023 0.026 0.030 0.025 0.029
CO2eq. 0.000 0.000 0.010 0.020 0.032 0.046 0.057
CO2eq. 0.000 0.022 0.033 0.046 0.062 0.070 0.086

HFC-134a

13

4.6.2.1.b. HFC-134a, HFC-152a 2.F.2.-

IPCC

 4-37  HFC-134a

1995 2000 2003 2004 2005
HFC-134a t 346 322 294 254 128

t 346 322 294 254 128
CO2eq. 0.450 0.419 0.382 0.330 0.166

13
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 4-38  HFC-152a

1995 2000 2003 2004 2005
HFC-152a t 14 0 0 0 0

t 14 0 0 0 0
CO2eq. 0.002 0 0 0 0

13

4.6.2.1.c. HFC-134a

25% 2.5% 30

IPCC PRTR
HCFC

HFC
IE

HFC-134a

HFC-134a  HFC-134a t 25 %
t %

 4-39  HFC-134a

1995 2000 2002 2003 2004 2005
HFC-134a t 0 0 35 638 517 26

% 75% 75% 75% 75% 75% 75%
% - - 2.5% 2.5% 2.5% 2.5%
t 0 0 8.8 160 129 13
t 0 0 0.25 1.1 17 60
t 0 0 9.0 161 146 74
CO2eq. 0.00 0.00 0.011 0.207 0.168 0.017
CO2eq. 0.00 0.00 0.000 0.001 0.022 0.079
CO2eq. 0.00 0.00 0.012 0.209 0.190 0.096

13

4.6.2.2. 2.F.2.-

HFCs NO

4.6.3. 2.F.3.

HFC-23 HFC-227ea 2004
HFC HFC-227ea HFC-23
HFC-23
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2004 HFC-227ea
0.0007(t) NO

1995 HFC
1995 NO

1996 NE
HFC

30 40
NO

PFCs SF6 NO

4.6.4. MDI 2.F.4.

4.6.4.1. 2.F.4.-

IPCC 50%
50%

HFC

IE

F-gas HFC-134a, HFC-152a

n F-gas t
n 1 F-gas  50 %

n F-gas  50 %

n  n  n HFC

 4-40  HFC-134a

1994 1995 2000 2003 2004 2005
t 800 1,300 2,044 1,598 1,162 604
t - - 80.2 50.4 39.6 24.9
t 400 650 1,022 799 581 302

t 400 650 1,022 799 581 302

t - 1,050 2,137 1,851 1,420 908
CO2eq. - 1.365 2.778 2.406 1.845 1.181

13
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 4-41  HFC-152a
1995 2000 2002 2003 2004 2005

t - 34 189 553 1,077 1,300
t - 1.1 4.9 27.7 23.3 28.9
t - 17 95 276 538 650

t - 17 95 276 538 650

t - 18 159 399 838 1,217
CO2eq. - 0.003 0.022 0.056 0.117 0.170

13

4.6.4.2. MDI (Metered Dose Inhalers) 2.F.4.-

IPCC 50%
50%

MDI MDI

MDI HFC

MDI (Metered Dose Inhalers) F-gas HFC-134a, HFC-227ea

n F-gas t
n 1 F-gas  50 %

 n F-gas  50 %
 n F-gas

F-gas MDI t MDI t

 4-42 HFC-134a
1995 2000 2003 2004 2005

t - 1.4 0.7 0.9 1.1
MDI t - 1.4 0.6 0.8 0.9

MDI t - 42 47.3 56.5 70.7
t - 0.2 0.2 2.2 1.9
t - 37 48 51 63
CO2eq. - 0.048 0.062 0.066 0.082

MDI MDI

13

 4-43 HFC-227ea
1995 2000 2003 2004 2005

t - 0 27.7 52.3 42.8
MDI t - 0 25.5 48.3 41.0

MDI t - 4 3.6 3.5 2.1
t - 0 0.4 2.2 0.6
t - 1.8 23 42 49
CO2eq. - 0.005 0.066 0.123 0.141

MDI MDI

13



National Greenhouse Gas Inventory Report of Japan 2007                                             Page 4-37 

CGER-I076-2007, CGER/NIES

4.6.5. 2.F.5.

PFCs HFCs
PFCs

PFC
PFCs C5F12 PFC-41-12 C6F14

PFC-51-14
2.E.2

IE
PFC

IE 1995

 4-44  PFCs
1995 2000 2003 2004 2005

CO2eq. 10.356 2.158 1.509 1.535 1.732
13

4.6.6. 2.F.6.

NE

4.6.7. 2.F.7.

4.6.7.1. 2.F.7.-

IPCC

10 90
10

2.E.2

2.E.2 IE
NA
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F-gas

 HFC-23, PFC (PFC-14, PFC-116, PFC-218, PFC-c318), SF6

t % 1 %
1 % %

PFC14

PFC-14  PFCs t % %
1 % %

 4-45  HFCs, PFCs, SF6

1995 2000 2003 2004 2005
PFC-14 t 313.0 299.9 228.2 235.4 231.5
PFC-116 t 209.5 561.2 449.3 434.5 393.2
PFC-218 t 0.0 9.9 126.5 159.2 181.8
PFC-c318 t 0.6 38.6 15.0 21.8 24.8
HFC-23 t 47.8 49.4 37.9 41.9 42.1
SF6 t 90.8 131.9 94.8 104.6 96.8

% 90% 90% 90% 90% 90%
PFC %
PFC % 90% 90% 90% 90% 90%

CF4 %
CF4 % 90% 90% 90% 90% 90%

t 12.4 13.3 9.5 10.8 10.1
CO2eq. 0.145 0.155 0.111 0.126 0.118
t 371.0 601.8 449.9 476.7 396.8
CO2eq. 2.758 4.820 3.518 3.713 3.064
t 40.8 57.5 40.6 43.6 38.0
CO2eq. 0.976 1.375 0.969 1.041 0.908

PFCs

SF6

HFC-23

20% 80%

C2F6 PFC-116 10% C3F8 PFC-218 20%

13

IPCC
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4.6.7.2. 2.F.7.-

WLICC PFC
IPCC

 4-46  HFCs, PFCs, SF6

1995 2000 2003 2004 2005
PFC-14 t 20.7 47.3 46.6 65.0 77.8
PFC-116 t 0.4 2.7 4.7 9.3 9.9
PFC-c318 t 0 0 0.5 0.8 0.8
HFC-23 t 0.1 0.7 1.3 1.6 1.6
SF6 t 11.5 85.3 99.1 101.0 101.4

% 90% 90% 90% 90% 90%
PFC %
PFC % 90% 90% 90% 90% 90%

CF4 % C2F6 PFC-116 10%
CF4 % 90% 90% 90% 90% 90%

t 0.3 1.9 2.0 3.5 3.5
CO2eq. 0.000 0.002 0.002 0.004 0.003
t 15.2 35.1 27.2 28.7 22.9
CO2eq. 0.099 0.233 0.181 0.192 0.155
t 5.2 32.1 31.2 31.1 26.0
CO2eq. 0.124 0.766 0.746 0.743 0.622

HFC-23

PFCs

SF6

20% 80%

13

IPCC

4.6.8. 2.F.8.

SF6

CRF IE

SF6

SF6  SF6 t %

SF6

SF6  SF6  (0.1%) 

SF6

SF6 SF6

SF6

SF6 SF6
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SF6

 4-47  SF6

1995 2000 2003 2004 2005
SF6 t 1,380 649 591 557 629

SF6 t 1,464 450 459 469 582
t - 105 95 61 29

% 29.0% 14.6% 6.3% 5.0% 2.8%
t 400 94.9 37.1 27.7 17.9
CO2eq. 9.560 2.268 0.887 0.662 0.428

SF6 SF6

13

 4-48  SF6

1995 2000 2003 2004 2005
SF6 t 6,300 8,000 8,600 8,600 8,700

% 0.1% 0.1% 0.1% 0.1% 0.1%
t 60 22 13 12 11
CO2eq. 1.441 0.526 0.318 0.296 0.268

13



National Greenhouse Gas Inventory Report of Japan 2007                                             Page 4-41 

CGER-I076-2007, CGER/NIES

IPCC 1996 IPCC 1997
IPCC

2000
IUPAC “Atomic Weights of the Elements 1999” 

http://www.chem.qmul.ac.uk/iupac/AtWt/AtWt9.html
14
14

18

13
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