CH4

© b~ b~ B

CHA 25
CHA 28
CHA 31

CH4 o 35
CHA e 38



C02

1992

440 kgCo2/t 9%



CaCO3 - CaO CO2
Ca0 55.4 54.8 56.0
CaCo3 100.0872
Ca0 56.0774
Cca0 x CaC03 / Ca0
55.4 x 100.0872 / 56.0774
98.88
Cco02 44 .0098
o Cco02 / CaCo3 x
44.0098/100.0872x 0.9888
0.4348
435 (kgCo02/t)

11
11 435(kgC02/t)

2 10  (1990-98 )

2 10 (1990-98 ) 11 435
kgCo2/t

a 54.8 56.0



D

2)
).
10
11 30
10
92
).
1992

1990

1992




C02




440 kgCo2/t

428(kgC02/t)

( -CO2/1)

445
440 ----------------------------------------------------
435

430 |

| ‘\\
wst |

| 428

420




CaCO3 - CaO CO2

CaCo03
Ca0

Cal 55.4 54.8 56.0

100.0872
56.0774

Ca0 x  CaC03
55.4 x 100.0872 / 56.0774
98.88

co2 44.0098

co2 / Caco3
44.0098/100.0872x 0.9888
0.4348
435 (kgC02/t)

/ Ca0

428x 10,075 435x 22,363 435x 1,603 / 10,075

x 10°1)

14,587,255 / 34,041

0.433 (kgC02/t)

(10%)

10%t

22,363

(10%)

1,603

10




11
11 433(kgC02/t)

2 10  (1990-98 )
2 10  (1990-98 ) 11

2 10 (1990-98 )

10
4 4 4 4 4 4 4 4 4
kgC02/ 33 33 33 33 33 33 33 33 33
2 10 (1990-98 )
10 3 kqCO2/t 1990 1991 1992 1993 1994 1995 1996 1997 1998
428 11,735] 11650} 11472] 10508] 10,055 9557| 9412] 10,630] 10,075
435 22375 22,760 21301 21507] 21387] 22371] 21355] 22706] 22363
435 1846) 1799 1798 1/63] 2041] 1946] 1692 1/41] 1603
35,956] 36,209] 34,571 33,778 33,483] 33,874] 32,460 35077] 34,041
CO2 Gg 15554] 15664] 14953] 14615 14490] 14663] 14049( 15179| 14732
kgCO2/t 433 433 433 433 433 433 433 433 433
a 54.8 56.0



D

2)

10

11

30

10

42







477 kgCo2/t

MgO

449(kgC02/t)

(kg-CO2/1)

480

470

460

450

440

430

420

410

a7

449

10

Ca0



3
a 33.1 35.85
g 3 g 17.2
19.5
CaCO3 - CaO CO2
MgCO3 - MgO CO2
Ca0 34.5
33.1 35.85
MgO 18.3
17.2 19.5
CaC03 100.0872
MgC03 84.3142
Ca0 56.0774
MgO 40.3044
CaCo3 Ca0 x CaC03 / Ca0
34.5 x 100.0872/56.0774
61.53
MgCO03 MgO x MgCO03 / Ca0
18.3 x 84.3142/40.3044x 100
38.39
Cco02 44 .0098
o Cco2 /CaCo03 x CaC03
Cco2 /MgC03 x MgCO3

44.0098/100.0872x 0.6153 44.0098/84.3142x 0.3839

0.2706 0.2004
0.4709
471 (kgCo2/t)

11




O
% (10°t)
x (10%t)
X (10%t)
/ 103t
439% 61 471% 539 471x 148 [/ 61 539 148
0.4692
469 (kgC02/t)
10
11
11 470(kgC02/t)
2 10  (1990-98 )
2 10  (1990-98 ) 11
2 10  (1990-98 )
10
470 470 470 470 470 470 470 470 470
kgC02/
2 10 (1990-98 )
10 3 kaCO2/t 1990 1991 1992 1993 1994 1995 1996 1997 1998
449.01555 67 70 87 80 83 75 79 46 6]
471 228 213 207 216 197 197 197 190 148
471 1619] 1476 1,303 1,185 896 771 690 751 539
1914] 1,759 1,598 1480 1,176 1,043 965 987 749
CO2 Gg 900 827 751 695 552 490 453 464 351
kgCO2/t 470 470 470 470 469 469 469 470 469

12



D

2)

19.5

Ca0 33.1 35.85
g
Ca0 MgO
10
11 30
10
42

13

Ca0

17.2

MgO



14



C02

11

11

15




D

2

kgC02/kg

kgC02/1

kgC02/kg

kgC02/kg

kgC02/kg

kgC02/m?

kgCO2/m?

10

kgC02/m?

(1990-98

)

16




2)

10
11 31
10

238

17




CH4 |

15.1 kgCH4/
0.6 kgCH4/

18



6,775 6,781 6,760 6,392 5,958 5,622 5,521 3,312 3,131
E 181,357.7 | 162,336.3 | 143,545.9 | 130,853.7 | 106,169.1 80,928.4 77,861.0 62,618.6 53,628.6

3

169,002.7 | 155,404.3 | 137,536.9 | 126,591.7 ( 100,860.1 79,655.4 75,759.0 61,284.6 51,651.0

8 12,355.0 6,932.0 6,009.0 4,262.0 5,309.0 1,273.0 2,102.0 1,334.0 1,977.6

Gg—CH4 121.5 108.8 96.2 87.7 71.1 54.2 52.2 42.0 35.9
kgCH4/t 17.9 16.0 14.2 13.7 11.9 9.6 9.5 12.7 11.5
11
5,521 3,321 3,131 11,973
CH4
S-cha 52.2 42.0 35.9 130.1
kqCH4/t 9.5 12.7 11.5 10.9
).
1.6 kgCH4/t

- 6.7 — 16.8 10 — 25 0.67
mining underground
- 0.6 — 2.68 | 0.9 - 4.0 0.67
post-mining  underground

96



15.1
0.6

vol.111,1995 No.14

10.9
1.6
12.5

11
11 13(kgCH4/1t)

2 10 (1990-98 )

2 10 (1990-98 )
1.6 KgCH4/t

2 10 (1990-98 )

kgCH4/ 20 18 16 15 14 11 11 14 13

2 10 (1990-98 )

17.9 16.0 14.2 13.7 11.9 9.6 9.5 12.7 11.5

1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6

19.5 17.6 15.8 15.3 13.5 11.2 11.1 14.3 13.1

20



11

D

2)

CH4

CH4

10

11

26

10

148

21




CH4 |

0.77 KkgCH4/t 0.067 kgCH4/t

- 0.2 -1.34 | 0.3-2.0 0.67
mining underground

0 - 0.134 0-0.2 0.67

post-mining  underground

96

22



11

0.77
0.067
0.837

11

11 0.84(kgCH4/t)
2 10  (1990-98 )
2 10  (1990-98 )
11

12
14

23

0.84 KkgCH4/t



D

2)

10

11

26

10

148

24




CH4 |

2,650 kgCH4/t 8,500 kgCH4/t

25



kgCH4/PJ

Oil & Gas Production

Fugitive and Other Routine Maintenance 300-5000
Emissions From Oil Production

0il & Gas Production

Venting & Flaring from Oil and Gas Production 3000-14000

01l & Gas Produced
USA & Canada

(kgCH4/PJ)

2,650

8,500

11,150

11
11

2 10 (1990-98

2 10 (1990-98

kgCH4/t

11,000 (kg CH4/PJ)

)
)

26

11

11,000



kgCH4/PJ Gg/10%m®
(Fugitive) 36,175 1.4E-03
Conventional 0Oil 38,759 1.5E-03
(Venting) 1,602 6.2E-05
69767 270E-05
(Flairing) 129.2 0.5E-05
6976 27E-05
I 38.7 MJ
1
2)
)-
11
12 31
10
256-261
)-

27




CH4

Gg-/10°m® | kgCH4/PJ
0il Transport, Pipelines, All 5-4E-06 139.5
0il Transport, 5 BE-05 646.0

Tanker Trucks and Rail Cars,
Venting

28




Crude Oil Transportation, Storage and Refining 745
Transportation O0il Tankered

11
11 750 kgCH4/PJ

2 10 (1990-98 )

2 10 (1990-98 ) 11
750 kgCHA4/PJ

29



D

2)

30



CH4 |

745 kgCH4/PJ 135 kgCH4/PJ

31




0.007 / 10

7,000 9,921 9,424 _95 0.7427

LRV 0.95x HHV

Crude Oil Transportation, Storage and Refining 90-1400
Refining Oil Refined

11
11 91(KgCH4/PJ)

90
0.7
90.7

32



D

2 10

2 10
91 kgCH4/PJ

(1990-98
(1990-98

)

)

33

11

1999



2)

11

12

31

10

256-261

34




CH4

49,500 CH4-kg/PJ
8,500 CH4-kg/PJ

35



kgCH4/PJ

36

Oil | Fugitive and Other
& Routine
Gas | Maintenance 140000-
Prod | Emissions from Gas 15000-27000 | 46000-84000 314000 46000-96000 | 46000-96000
ucti | Production
on Gas Produced
Venting & Flaring
from O[I and Gas _ 3000-14000 _ _ _
Production
Oil & Gas produced
49,500
8,500
58,000
11
11 58,000(kgCH4/PJ)
2 10 (1990-98 )
2 10 (1990-98 ) 11
58,000kgCH4/PJ



D

2)

KgCH4/PJ Gg/10%m?
63,379 2.6x% 1073
Gas Produciton | (Fugitives) 70,692 2.9x 1073
-5
(Flairing) 268 1.1x 10
5 41.0 M
11
12 31
10
256-261

37




CH4

24

94

38

95,000 KgCH4/PJ

LPG 15

27



12,780 93.9 0.603

27 107 0.8 0.019
116 0.9 0.016

13,003 95.6 0.638

LPG 15 347.6 1.9 0.012
24 229.5 1.3 0.016
NG 218.9 1.2 0.004
796.1 4.4 0.032
32.64[PJ] 32000[kg]
PJ kg 740.00[PJ] 100.0 |  670,000[kg]
670,000[kgCH4]  740.00[PJ]
905.41 [kgCH4/PJ]
kgCH4/PJ 905.41 |
11
11
910 kgCH4/PJ
2 10  (1990-98
2 10  (1990-98 11
kgCH4/PJ

39

910



KgCH4/PJ

Emissions from Gas 288000-
Processing, Produced - - 628000 288000 288000
Transmission
and Gas 72000- 57000- _ 118000 118000
Disitribution | Consumed 133000 118000

1)

2)

).

40




11

12

31

10

LNG

256-261

41




CH4

96

11 g-CH4/kg

42

CH4



( CH4/Y)
0.35

06

05 r

04 r

03

02

01 r

701,079 246,067 0.350

10

11
11 0.35 kgCH4/

2 10  (1990-98 )

2 10  (1990-98 )
11 0.35 kgCH4/

Carbon Black 11

43



D

2)

10

11

30

10

55

44




0.5 [g-CH4/kg]

[KgCH4/t- ]
x 106 x X
100 [ppm]
16 [kg] + 22.4 [Nm®] 0.714 [kg/Nm®]
920 [Nm/t- ]
0.73 [t- /t-

100 [ppm] x 10°® x 16 [kg] + 22.4 [Nm®]
x 920 [Nmé/t- ] = 0.73 [t-coke/t- 1
0.090 [kgCH4/t-coke]

45




11 0.090 [kg-CH4/t]

1990 98
10 1990 98
11 0.090 [kg-CH4/t]
96
g-CH4/kg production
Coke 0.5
ppm) tly
7.7 4,182,340
252.0 2,507,413
287.5 1,351,150
206.0 2,924,330
15.1 1,550,756
4.0 3,031,519
21.2 1,805,066
99.6 17,352,574
100

46



D

2)

10

11

26

10

124

47




Ch4

1 gCH4/kg

98

48



( CH4/t)

0.1000
0.0900
0.0800
0.0700
0.0600
0.0500
0.0400
0.0300
0.0200

0.0100

0.0000

11 16

t/y

kgCH4/y kgCH4/t

7,215,425

109,856 0.015

10

11

11

0.015 kgCH4/

2 10 (1990-98 )
2 10 (1990-98 )
11 0.015 [gCH4/ 1]
96
gCH4/kg production
Ethylene 1

49




D

2)

10

11

30

10

86

50




0.4 g-CH4/kg

( CH4/Y)
0.010

0.009

0.008
0007 | 0.0050

0.006 [ &

0.005
0.004 |
0.003 |
0.002

0.001 A

0.000

5 1.2-

51



2,090,667 10,030 0.0050

10

11
11 0.0050 kgCH4/

2 10 (1990-98 )

2 10 (1990-98 )
11 0.0050 kgCH4/

1,2-Dichloroethane 0.4

52



D

2)

10

11

30

10

90

53




g-CH4/kg

CH4

98

( -CHa/t)
0.2000

0.1800
0.1600 |
0.1400 |
0.1200 |
0.1000 [
0.0800 |
0.0600 [
0.0400

0.031

0.0200 |
0.0000

‘U‘I&A‘
y " V" C— -

54




12

2,880,656 88,700 0.031

11
11 0.031 kgCH4/

2 10 (1990-98 )

2 10 (1990-98 )
11 0.031 kgCH4/

96

‘ Styrene 4 \

55



D

2)

10

11

30

10

78

56




kgCH4/

‘ Methanol 2

11
11 2.0 kgCH4/

2 10  (1990-98 )

11
2.0 KgCH4/

57



D

100,000
90,000
80,000
70,000
60,000
50,000
40,000
30,000
20,000
10,000

0

1990

72,875 73,023

54,694
45,250

32,832

7677

1991 1992 1993 1994 1995 1996 1997 1998

58




2)

1996

30

189

59




N20 |

1995 250 kgN20/ 11
N20

60



Shimazu GC-8A
TCD
ox m
Oven 55
Inject 70
0.5ml
10ppm
).
12 2 3 33.5 <100 99.9
) 11
90
X —_ X
250 x — 0.999 x 0.9
25 kgN20/
99.9 99.9 11
90
11
11 25 kgN20/

2 10 (1990-98 )

10

1995
250  kgN20/

61




N20

kgN20/ 250 250 250 250 250 250 250 250 250

1995

12
N20

D

2)

62



63



10

11
11

3.7 kgN20/

N20

1996 671,587 2,400,000 3.57
1997 677,677 2,320,000 3.42

10 1998 630,824 2,500,000 4.04
1,980,088 7,220,000 3.65

64



kgN20/

2

10 (1990-98

3.5

3.5

)

3.5

3.6

N20

3.6 3.5

3.6

3.4

4.0

10

1990 705,600 2,470,000 3.50
1991 707,374 2,460,000 3.48
1992 705,430 2,480,000 3.52
1993 682,742 2,440,000 3.57
1994 705,122 2,500,000 3.55
1995 701,460 2,460,000 3.51
1996 671,587 2,400,000 3.57
1997 677,677 2,320,000 3.42
10 1998 630,824 2,500,000 4.04

65



D

2)

10

11

30

10

98

31

66




N20

N20

D

2)

10

11 10

10

21
212

67



68



