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The objective of the paper is to investigate the systems for
arresting CO, emission and for the effective utilization of fossil
fuel. We studied the fossil fuel reforming systems to decrease the CO,
emission rate per unit amount of heat generation by fossil fuel. Feed
materials for reforming system were natural gas, crude oil, oil sand,
0il shale and coal. Products by reforming were hydrogen, methane,
methanol and gasoline. We examined CO, emission ratio of ten systems
with different feed material and product. The CO, emission ratic was
the ratio of CO, emission rate per unit amount of heat generation
between the products and the feed materials, and was the important
index. As the results, the CO, emission ratio for the coal to methane
reforming system using steam gasifier had the lowest value of 51%. It
means that the CO, emission rate of the product from the coal to
methane reforming system was 51% of the emission rate of the feed
material, that is, the system is very effective to arrest the co,
emission. The CO, emission ratio increases in the following order: the
reforming systems from coal to methanol, heavy o0il to hydrogen and
natural gas to hydrogen. It was clarified that the system of coal to
methane reforming was very effective for arresting CO, emission

compared to the other systems, moreover the nuclear heat using rate
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and thermal efficiency of the plant of the system were the highest.

Keywords Reutilization System, Carbon Dioxide, Nuclear Heat,
Disposal, Deep Sea, Recycling, Methanol, Urea, FEthylene,

Gasoline, ARCO Process
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£9.9.0 A—FKAEORR LILHFHRE S

EEHEE EaE
BHES (SE®/ BT A7 7 N7 ) '
Bachaquero R AXTZ
Boscan REXLS
Gach Saran AT
Lloydminster Y
¥elonese RExXr>
Morichzal REXLS
Posa Rica AFva
San Ardo A&
Sour Wyoming FAUA
Urdaneta REXTLS
A AN K g =i FEFa—A v
Cold Lake A+Y
 Athbasca nry L HFRBER T O X
ey - THEeE TAR
: e (1984)
FR7 L —AERmM
izaloi—iﬁyﬁmﬁﬁﬁﬂﬁﬁﬁ(N4mvb7§7b)“’
Boscan Lloydminster
EEER wHHEEH
APl lEEE 6.2 6.2
HE (15/4°0) 1. 0270 1. 0279
IR (ASTY D 160D °C
o8 297 297
o% 293 293
10% 421 421
20% 473 473
30% 517 517
FHE voly/ BHEREC 35/530 35/530
® #x . 81.0 81.0
7K #* 10.1 10.1
it # 5.8 3.8
BEEE 17.7 17.7
£ 2R 0.7 6.7
ATy BT 17. 9 17.9
Ry T sRES 23.4 23.4
NPT L 1, 487 1, 487 Wt FEmENToER
=y 130 130 GiHES%E EEF
#h = 93.9°C) cSt 5. 620 _ 1, 620 (1984)
(121 "C)» cSt 390 390
%2&11ﬁ—iﬁyﬁmﬂﬁﬂﬁ(ﬂ4uvbjﬁyb)”)
Boscan Lloydminster "
e B owt% ’
NH3/H2S 1.§ 2.3
C1~Cs 2.5 1.4
Cs~232°C 1.0 2.8
232~343°C 8.1 8.5
343~566"C 41. 8 43.8
566°C' 43. 4 39.2
K72 M) —4 2.4 2.9
& t 101.1 101. 0 . 5
AFEHERE Nkl 118 108 &ﬂ.gggzﬁfggg
AR B volk asse
Cs~566"C 103.1 100.0
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#2.3.12 B A v FEROBHREFE

7 ;RS (B FiaEEE & bbl
NEZXLS Orinoco 7. 000+
A F 7 Athabasca 8. 250
Y, # | Olenek g.ogo= [ 2L 000
Ao+ 7 Cold Lake 1. 650
H F F Fabasca 850
Ao+ T Peace River 750 1900+
p 65| (5 270
< FHAAI (n I7
X 5] )] 3.2
FIIRLT (n 7
NAXLS {n 0.62 8.6
) =#—F {1 .60 ’
N—==7 {12 0.25
Vj o 4] 0. 24

Hi (20 22,900

L FrambET o X
AREEER FEE, (1886)

%9.3.13 Alberta A A H v FHUREEF o — A v DFFHE ¢

Athbasca Cold Lake | Peace River ¥abasca
#OK B E oo 0~500 300~800 500~800 150~800
H # APl g~ 10 10~ 12 g~ 1§ 8~ 13
4 & 10°%CP :
G g iR 5, 000 80 ' 100 8, 000
@212°F (100°C) 1 0.1 0.1 2
wmo#H & C 10 - - -
T F# 4 AT wik
C : 83.1 83. 7 83.2 83.0
i 10.6 0.5 10.0 10.3
S 4.8 4.7 5.6 5.5
N 0.4 0.2 0.1 0.4
0 1. & 9.9 2.1 0.8
C/HH 7.8 7.9 8.2 8.1
SFE (CEED 570~600 430 520 600
RALKES A T3 vtk
fins 22 33 = -
FEK 21 29 - -
Lo 39 23 - -
TAR77NT 18 15 19.8 18.6 -
& & oppn
¥ 250 240 - 210
N1 100 T - 75
a7 P oRE wik 13.5 12.6 - -
B # R
IES 260 170 - 275
10%.5 320 300 - 370
3055 429 405 - -
50% 4 530 555 - —

HigE : FradmEETOEX
AWmFESHE FHE (1980
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% 9. 3. 14 Suncor HEDE K (Cs*) B5FOEEAR

SEEN (SE- 7Y | BEEF Y £Tih i Bih

I & (60/60°F) 0. 8368 0. 7339 0. 7748 0. 8265 0. 8762 0.9013
By b4 "C 49~454 49~113 | 113~190 | 190~249 | 249~343 | 343~444
THE phIY vol% . 100.0 6.7 23.9 19.0 35.1 15.3
& FEECSUSBIN0' F) 34.3 - - - 45.3 6.9
W o# 5 °C -34 - - - -29 -20
2 G OE wi% 0.063 <0. 005 <{). 005 <0. 005 0.05 0.13
U — FEESE (8100°F) 0.5 2.1 0.5 - - -
ATyl F-1 BB - 56. 4 44. 7 — - —

F-1+3cc MR - 79.7 63.5 - - -
& v\ - - - 42, 5* 45. 1 -
¥ & K - 13 18 13. 8 28.3 32. 4
+ 7 r v - 35 34 - - -
INTFT 4 0. 18 - - - - -
4 it 0. 11 ~ - - - -

B FHREmEET o X

¥ 190~279°C F4Hiz 2 THIE

AmFaE FEE, (1980

#£2.3. 154 A x — VDA ERIEERE ©°

(&l (. 250b1/t LI E)

5 & |] £ 1 i S ({F bbl)
P 3 2,044
= g » 3 540
Vi P 498
7 A 147
2T r—T 64
A oo WSt HEMEETOER
A-ALT Fiieem, 25
= 7)) i 26
& 3,377 (1986
% Australia NEAC Repoirt
%£92.3.16 A1 i = —ILPEEROE®F 5
) PR | ERHE | Som® | Ka | ERg | RRE | 2kE FHKE| KX 2%
B wi% vl wi% cal'g wi% wi% wi% wik
K &
Colorado 2.27 6.1 69.98 | 20.43 806 12. 82 7.52 0.28
Kentucky 2.32 4.1 80. 94 14. 46 1, 360 10. 33 10. 17 0. 36
F—ZMFUT
Condor 2.13 ) 79. 08 20. 85 1,113 10. 16 9. 92 1. 80 0. 41
7 3 U N
Trati 2. 14 6. 4 80. 74 17. 56 1,314 i1.52 10. 43 1.39 0.31
t o v 3
Timadi 2.01 4.8 67. 76 31. 40 358 i3. 78 8. 16 1.04 0.21
L ¥ Si0e* | Ale0s Fez03 Cal ¥g0 Ni y As
vty wt¥ wi% iy wt¥% . ppa ppm ppn
Colorado 0.48 | 40.10 ] I10.44 3.89 | 28.30 T.87 80 110 4
Kentucky 6.24 60. 85 [3.84 13. 76 1. 14 1. 46 180 260 9
Condor 0.83 | 66.52 | 17.86 8. 01 0. 42 1.70 60 170 1
 Irati 3. 44 57. 25 1. 81 8.32 4.72 3.50 60 130 3
Timadi 1. 87 36. 62 8. 12 .75 38. 96 5.88 180 200 2

¥ 74 Yy —FERIC L SREME

£ RO DME

Hige : HAMLESoOEX
AmFEE F5F, (1986
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PHIE k™ £ @ ®n O & EHFEERITE H R BB
1. #E=R TRE® 2 — VD EHIME, 2 —RE | 1929 £~
B fgi?ﬁ (FA—FA | = T~BE, S&EI | 200t/day £A
9. Paraho IR &k L 300t/day EIF
1. Petrosix HBARIEER R 1972 £~
2, 200t/day £H
2. Union B8 Eille BZOE, Y2 —LHT
— E~BE, [EER
H#m 9. Tescol ] AmE> I v FE ~1972 &
— b 1, 000t/day SEiE
4. Lurugi-Ruhr Gas EHEAHAD Y 2 —
WESZRRESN R
I
Ht o FamkEToEX
AmFELE FEE, (1986
#2.3.18 ANy 2 —VEFFOREREEH
Vo= A . .
t{ % rati X ww_ | EARA K
{Petrosix) (Paraho) | (Union 0il}| =
H T CAPI 19.5 20.2 22.2 9.7 7.3
H ' O20/4°0) 0.9334 0.9291 0.9169 0.998 1.0157
= # poo 0. 81 2. 18 1.8 0. 58 0. 66
B ® oo 1.0 0. 66 0.8 6.1 4. 67
o # ppo 16 28 50
S LHERLARE Wt l.23 1. 85 10~12
a5 R RE T 2.1 19 :
¥y B (37.8°C) St 18. 36 25 11.013
 F GO ¢St 11,11 25. 45 117
Vi ppm 2 0.2 1,220 161
\ ppm 0.5 0.2 140
Fe ppm T 70 163
Na ppm 1.t 5
 # # #® °C
10% vol% 164 264 347
30% vol% 280 364 440
50% vol% 360 426 ~550
0% vol% 400 437
95% vol¥ 550 574
w o @ B °C C3~591
& & a2 °C -6 32 16

% Creat Canadian 0il Sands Ltd. (3] Sancor 1)

i HFAmEEToER
AmFELSE E=EE, (198
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3. BV AT L

1 B®E

HZIIBWT, BEYFHLAREY AT LOERE L THEDBEARREM
(FALHFYF, A4V —AHiHHEED) , ARELTICAT Y ZEELL,
WEMB Y L THARETHEAY /— N, AV Y, REBRHELTKELRLD
ALY U ABEL, CHET, MAFNBOWEYATLALLT, DAY Y DOKE
ﬁ&E,®Eﬁ®m%ﬁxw,mﬁﬁﬁXﬂuﬁféﬁﬁﬁ&éﬂfﬁbf”"”
6 HROWEIATALELT, @%%&mﬁzw@aﬁmm%ﬁ%”(mﬁ-
Solid Oxide Steam Electrolysis) , @A % VvORFERBE L AROKERLE
LB AL - M¢/17A(”®@J%%mbfma KETIE NG DOWE
A5 LI A EEMAE Y AT LOBERUFOFMEITo 72,

2 WEIRT LB
WEL AT LTI FOLEEDEENEBE LB, £2T, WEVAT LADRE
I HUE &aowfimé FR2 A yONETE D@D, KERWE
KRS AMGER & NICBABLENER bR, 272, ERMOUARKGER,
WROME, HEOEVWIEHDILOOAEROEELIABIEILAT LN TE L, T
hbt, EOERIVACRKICICLVER 2D FAbREAZFAH L 2T WEEO KA
~EHRL, FDWR, A¥ =N, HV) rEOREREANERT S ZkEhb, Z
bk EACHE LA AMERIGOMRE R RIBREUTICRT. 2095, #
SRIE TR BERYATT — 7 ATHAGRIEYTH D, BRI AR A ASEMT
Il BT AREREATZLOTH D, oT, WHEIELLT, s H AL, KZE
LW HABANE T U ADERER S, DF-Cix, ARk, EEW, KKRAT

A% I LB EORST T2 72

oy #55-% (CH) = C+ /2 (3.2.1)
@ KiEH AL (CH + 3/2H = CHa (3.2.2)
©) kEsHE  (CH + B0 = CO+ 3/2H2 (3.2.3)
@ ZRorER1L (CH) + 1/2 02 = €O + 1/2H2 (3.2.4)
® PRIt (C) +5/2 02 = CO2 + 1/2H20 (3.2.5)

(1) FroLE 7

(1) ALk
EEn# ZbEE L TARA AL, KELTACRUBSBRIEIETONL, &
A LEOBEE L FIZR T,
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Ay = VELEL AT L

RO, 2 LIRT VAT LATIE, 28/ —VEEREEAMT S I &I2X
DTAL/MD AL NE6t/MD A ¥ / — VEGESTEELTED, Zofoxy
J— LEES AT L3 2.2~3.2. 5138 F . [43.2.2i% F A VInteratomfL
T L BKEAACERVIIAY ) — VEEY AT LTHE 1Y RVATLT
F45OMWE AT ST, 82t/hDER X D T0t/hD A ¥ / — VHRETRE & 2 5 A%, K
BHAD R EFERE;R(BREI -7 AL LTHEREN S, K
39,3137 A HCARIC X BERAAREAKIKAY /) —VBEY AT LTHD !
3) KL AT ATHAROKET AR T X 7 ¥ OREBERXEIZL D, 450MFt
OB THE4E Y 2 — b (1800Mit) TL62t/hDHEREUT0t/AD A Y ¥ &)
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Bl LBAY / —AEEYATLATHSL T, ALY AT LRI 2. HIRT VA
F AT BWTHERT AmOC0, CHOFHFIEEEZ G, LTiRd ek
T L IS0Vl R D AKELARARET A2, XY v OKKELRLE I Y KE
2oV AT L TH A, :

C0 + 2H2 — CH3OH (3.2.6)
0z + 3H2 — CH30H + H20 (3.2.7)
CH4 + H20 — CH30H + Hz (3.2.8)

KL AT LFKERT AL D RELERTAFORREEEZTA Y/ —
w“%%?%tb@ﬁ%&*i%%ﬁ?%ﬁb,é&ﬁ1¢#%%%btﬂ7
VRS DU A Y Y EKEARELAEERETHLDTHL, KV A
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%&E@EEE&%&%EU?%%t@,wwcmamﬂuvAﬁﬁ#ﬁﬁEt
B LIV AT LBHRAEMEL T b | |

3. 2.5 SRS B AL R 7 A LIF L BiRKEAEM (SOSE) L&k A8/~
w25 A ThDL (1), Ky A7 LIEL, THAKERE, N vLS—E

Z=la
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S S DESOBRSHIIBIIEREE SN TWw5, BAEIIZE, FARKTE
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(3.2.9)

(11) ik

KA ADKERLG I W ELEL 7KK, &k - BRHEDl Y TIALS
7 F v PEESNALERMICHEH2EERGEELON DD, HIRTIEIMD
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=2, K COZE AL (kg- CO2/kg), = FUTEAEEY ) oCREE
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%E%H¢®mﬁ®ﬁmﬂm&meﬁ$u®&%®FW%$ L, R THRS
na,
7c=Mg/ My (3.3.2)
SIT, My BRhORFEE ke
Mcp:@ﬁ?ﬁp@}ﬁ??g%(kg)
(3) BB |
MEFIAE g  IBAEIINT 5 B O TH B L THEREDETRL, K
THEEINL,
n =12, -SHAH / Ny (3.3.3)
(4) ZF N F—-BhE B
LA E -y RERRREICT R ERGERROMMERL, K
ATHENS,
(3.3.4)

e =1ZWQ, -SWAQ /ZWls



JAERI-Tech 86-045

(5) 777 PGB EE
77/F#Aﬂﬁ+7T@%ﬁ%ﬁik/zTﬁ CER(E) ¢Inz, HH, &
FHEsa, WRBOSFOANREIINT A GERL, RATRENL,

17={ZWQ + Ef/ Ny +SWs + Ny - (3.3.5)
ST, Ny s % (/)

(6) FEMFEREIZ X 2G> AT 4O
Fibe, BEHMBROAY v OMNEEMT I3, 3. 112059,

1) CO2/5 HAv It
[EHD LR OBE ]
%?X%A&;@Wﬁf(%ﬁﬁ%ﬁk@@ﬁ%ﬂSBllfToﬂmTuﬂ%

_L)CETEJ /XTAAfJ 51%&3*%{&1/\ {(7-72 [, /ZTAIH:%EEI’] ‘“;ﬁ%ai
WO THEHEP LK) o $abb, VAT LATIREMBEREL ) BROC05
EEDVREAORERDNGTH ), COoMEDBBARFRb GV IEERT, JOR
M3 R3.2. 47T L5 R 2 & > OCRR AR FEZ RV TRLEVW 2L TH L,
KIZCBEHA I GRE A Y /-~ ET A AT LB, C, FONETHY~67%
Elp b, COBMHITEMA Y/ —VDOCOREHEEEA Y D5 THL7:0TH
D, PATLFPY AT LB, CX Y0k mDIZER BRI X 50025
Db Thb, VATALACTIREHIZIANKTD D, RIGHTAHD X5 K5
AV TRERYLEHEZIT-oTWwb, EEMEH R - SOSEIZL h Ay /=il
By L5 AT LGIET8%E R B,

TECE D R D85

HEMOCRFE MG ARDE G LY DS VOT, YATLFLN Y ATLGD
Cmeumuk%<&é Ay e KERRETH AT LTI L BH, VA
Tl TEHEE L EBECRIAKENHHNEINEL DL T L ETNELL, VAT
AJiX9/~w( HAkFE) REGE LB ECCoB A TN TH L, &
OBAIZAY /= VOCRBEEMNRAZ OBEFLYVRELLTHL, T/, VA
74D, ETIEC02EBALIIZT%, 85%& %2 b, MY X7 Ald& % HIKDKIEH AL,
IRBEHT AT A, FBRHAY P OKBERWEIZL B KEEMRET LI AT LTS
LDTY AF LB, CWRNTWM@URﬁﬁ§<‘ o BBAY L ORIZY AT
LEHLATLDLYKEVDT, /ZTAE®QM$%wRﬁA§< %, HEH

DETEEIL - A Y CARBERWBIZLAAY /- VBEY AT LAHIE, CO2 B D
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100. 2% EbEd, WEILLAREVLVERE ST, ZOREE, EEHOE
WZH L A7 DOERBENEVW D TH S,

[CoskAPICHE S 55]

B S Bk S CC0T KA ICH SN B EEET A5 S, COaREMILIXXS. 3.
VIR L vt s, TOEREZBT AL, YATAA~ ] OCOREALIL
13 ZF FLFH89. T, 118.0% 78.5%, 82.8%, 92.4%, 70.5%, 81.8%, 106.7%, 78.6%,
103.4%& % 5

[i) jRFEEEE

B AT L EREEREOBERNI. 3. 2IRT . KREGREIFX AT AT TER
DAk ECEER Y L HOREIQERBETOE 22120028 L THIE SN2 200% L
B, KIZ, VAFLBTITS, BROKETAETAS v &FR L2V ATLC
AEOREAE S, AREAEET AT H Y AT LABRKHONE 2D, ZOHDL AT
ATIRWEFR G R EEREIIS0ML L TH Y, YATLE, HTRAERRTAMEZ S
T AT Y OREERETAY v DBEBHIT o T B 7292%~ 9% & v KRR
ﬁk&%o&X%AF,G?Hﬁxﬁﬁzuﬁﬁ&%%iU%ﬁtt*%%ﬁmi
L7005k BB VATEREL 25, TbLYATAF, GRLGRRFTO
REABLEYICFIATL VAT ATH S, H, ARELHT S VAT LHEBNVT
FREOREESARILUTOEY L LTHEY, I, XMTHEML T ANT ¥ AP
FRENTVAVY AT A THEEGHREOFMENR L LHEVH 5.

- AFLF TKFEERE L T62wt%
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FLFTHNNEELEL, KICVATFLG, I, A, EOEEL-ThoTWw5,

FOMD Y AFLTIFIANVEF-WNFTEZTAFATHD, VAT LBHFH-23%L
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MiEESVERENN SV EZEZ LN, (LABRBEOHEREIZEBLTAS L,
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ARV EICERLTWA, x&/cmk*f BETITVATALIL, JibBwT
AZAF L] DI AL FE—HINENS @,/ZTAI@%& VEMEHREIFKE O
KEDHKRTHDLDIZHTL, /xTAJum$amﬁ BEIN/NSVAY ) — A
MThBOTHE, BRI  SOSEOF—L AT LDHELETHALATLF,

GIIFHEETERICL VRELZKRZEBPLOF AT AIFMT L A7
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ELHPETOTHE,
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BFYATLET IV MREGRHEOEREERS.3.5IMT .. 77 Y MESRIER
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59~67%THh b, ~HYATLCIIAROKET AMEDKFEREFRENZ EHLT
Sy MESBHRIIERL LD, YVATFALF, GUEKERED/DIISOSENDEN %
M+ A HBRBOBNENKEN L2, 770 MEEHFLSIHILETT 5,

(7) %6 aF M

C

HVATLAOFMIZ3.3. )R~ (3.3.5) A T/RTEFMEIFE & & IR ENE, B
kR, BREE, S5, ARRELLITEOREHIATILENHS, EH
T A B EOCREBMILIIA RO KBRS AL LAY Y REV AT LAPER
LK CCOEMEB BB LAE YV, RV A7 AIMBFEE, 77 v FMEERIIFEN
BEbEv, REGBRBIARIACGELHEKAZEREV AT LEMAGDEIAS
J—=NVEEYAFLE, F, G, H¥FBV. 27 Y OKREJLEY AT LITBRE L
721 0FEO L AT LOEDEEEND Y AFLICHARATNTEY, BEFAHOL
BHME L THNBEDIToNE, LA oT, AF VOKEIXEIZL HKRERHSEY
A7 Lk ERIFRBMEFEHT TRICERT 277 M e LTEREAKZIT)E
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E AR G AKEOEH HERRAT AL ENH D, ¥ AT 4 CIECO2FEEALILA
% COMERR BATK & WAS, KRBT ALY AT £ ORI LD 7201l RFER
HEOUBELFHLLLEND S,

4 HECBTLIBEBREERBILORR

3. 05T R UM TR LY AT AIZBWVT, YATAF ([3.2.5) RUY AT
LG ([3.2.8) TIHPLREES0 CELTWADIIFL, DY AT LTIRFL
HITREAGS) CE LTWa, JHiE, YATFLF, G TIIEAESISENGT 5%
ERUEEOTFHRICAVTEY, EERERBEL L THEAL TV R2WIOTH S,
S A5 L5, 6 TIRATAOE) RERBOIERIA ETHIE, REE, THARE
PHENL 7T Y VAT LAMEEE b, —F, BBy EENERIFL L TR
FREAITIEFOBRES, ERPOMRE S IIRKGEEZIIKE CEEERITT,
BB O GG (7 ALRIE) % RibA#CHE LTRENERIE%3.2.1)
A~ (3. 2.5 RIZRLT VS, EROF ARG TN Y 7 PSS RO KIS
ﬁﬁﬂ%mﬁ:@,%ﬂﬁﬁuﬁmﬁﬁ%%ﬁL&wﬁﬁumﬁmwﬁﬁ%ﬁ%ﬁ
WTEHET B D AT TH L, —BlE LT — Bt AkEL LATRRICADT
frEME £ 4 LORT (20 @l

@ C+ 1202 = (0 | BREE(L (3.4.1)
@ C + H0 -0+ H KEEFRE (3.4.2)
@ C + 2H2 = (H4 - kiR A Ak _ (3.4.3)
@ CHi + H20 = C0 +3Hz A% VAKRERLER (3.4.4)
3 C + CO2 = 200 * Boundouard e (3.4.5)
& CO + H20 = (02 +H2 C L7 P RIS (3.4.6)
DC+ 02 = (02 (3.4.7)
® €0 + 17202 = CO2 (3.4.8)
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k.= Aexp(—E/ RT) (3..4.9)
A=BT" (3.4.10)
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3. 5 ITEANF—EFNDHOT— 7
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ICET 200V AT AILDWTERF—§ OFMzTo72 7,

(1) KESHT AR AY v OKRERKEBEAY /- NVEEATL (K3.2.5)
(2) BMIBILE RS AL SBAERERA Y/ —VEES AT L (3.2.8)
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3. 2.4 BREREE R UC02 R AL

- L e COsR AL
| BEE [FFE| N/ [ WI/kg | keal/kg | ton-C02/10"kcal | kg-C02/kg
S 2.02] 12.75] 141.8] 33868 0 0. 000
AT 16.04] 39.72] 55.5{ 13258 2069 2. 743
I - - 47.97 11450 2750 3. 143
Ay 7 =)Vl 32.04] - 22. 6 5400 2544 1. 374
£1IR - - 26. 1 6225 3800 2. 366
BRIk | — — 0.3 9630 3272 3. 151
Z7os37 | 4410] 99.03 | 50.4] 12026 2490 2.9%4
Ty 58. 12| 128.4] 49.5] 11828 2561 3. 023
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#£3.2.5 MBI & 2 EEMBHEY RERH

RO RILE Texacoks “Shellfk
_ EHE e | TA7rhE | ORI | TATTAE
BRI & 1. 042 1.21 1. 042 1. 21
FAREN ata 2~85 0
FNEE °C 1200~1300 1000~1600
Bk kg 100 100 100 180
Ha20 kg 50. 0 5.2 45 45
(2 kg 101. 1 108.5 108.6 109. §
| i kg 2511 259. 7 253. 6 254. 6
C wt% 83.8 85. 94 33. 8 85. 94
H wt% 9. 65 9. 49 g. 65 8. 45
N Wty 0. 31 [.4 0. 31 1.4
S wt% 6.2 2.4 6.2 2.4
0 wt% i 0. 47 0 0. 47
K5y wt% 0. 04 0.3 0. 04 0.3
Fea il wi% 100 100 100 100
C/HE kg/kg 8.68 9.06 8. 68 9. 06
EhL e kcal/kg 9630 9630 8630 9631
H R ZARRK, : Dry Base
co mol% 48. 29 - 50.70 46. 59 47. 28
H2 moi% 4423 42. 390 45. 80 45. 75
CO2 mol% 5. 20 5. 36 4. 78 4. 59
CHa mol% 0. 57 g. 10 {1. 60 0. 60
ArtNe qo0lY 0.21 0. 45 1. 42 1. 40
Ha2S mol% 1.42 {. 49 0.78 0. 37
CoS mol% .08 ~ .00 0.03 .01
SEt nol% 100. 9 100.0 100. 8 100. 0
Hz/COH: - 0. 92 0. 85 0. 98 0.97
7 2R E Nm® 288.9 279.5 303.1 307. 4
Co kg 174. 36 177. 08 176. 45 181. 64
Hz Xg [}.49 10. 78 12. 48 12. 65
Co2 kg 20, 50 29.41 28. 44 27. 11
CHa kg i. 18 0. 20 1. 30 1. 32
ArtN2 kg 0.76 1.57 5. 38 5. 38
H2S kg §. 24 2.08 3,58 1. 73
cos kg 0. 62 0.00 0.24 0. 08
S5 kg 224. 15 221.13 227. 30 230. 51
TR ER, kg 13. 66 17. 88 15. 24 14. 73
Epy A& Vet kg 237. 8 239.1 243. 1 245. 2
(R B ot ) T o — 0.94721 0.9206{ 0.9586] 0.9631
RE R E ST kg 83. 80 85. 64 83. 80 85.94
B ot };‘JE?:% ‘f kg 77.19 77.55 77.99 80. 15
PR Kg/kg 0. 92 0.90 0.93 0. 83
?ﬂ? ? kg 15. 25 15. 22 14. 89 14.53
Bk E kg 12. 16 1{. 96 13. 02 13.08
@lb} BEMRE kg 3.09 - 4. 26 1. 66 1. 44
(BE-Ba)RE Xmol 1.53 2. 11 0. 82 0. 72
Eﬂ@ﬁ kg 145. 48 154. 47 148. 61 150. 08
B o SR kg 121. 21 122. 53 121.53 123. 92
(EE-8 ) RE kg 24.27 31. 94 27.07 25. 16
A RE Kol 0.75 .00 0,85 7. 82
B 7 kxon kg — - 305 306
BRAf SRRLI]]|  ata — — 105
' EREIKE R D DY A/ v T /A

Hilh HAEBBR o2, AEFRE FEE, (1985
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#£3.9.6 7R 7 7 DY AL EEFTEH

Har— X Casel | Case? | Cased | Cased | Caseb | Casef | Casel
=2 . AF — L ZF—LE
AA
= "T 2

ik 02 nol 8. 83 -
EESIAE mol 2.83 2.83 2. 83 2. 83 2. 83 2. 83 2.21
E- A — 0.32 0.32 0.32 0. 32 0.32 0.32 0. 95
S/HOIEESL — 0.20 0.18 0. 16 0.15 0.1l 0. 00 0.00
SteantE e & mol 1. 10 [.00 0. 839 0.83 0. 80 0.00 0. 00

TAZ 7N THE
MR C mol 5.8 6. 8 6.8 6.8 6.8 6.8 6. 8
He mol 3.55 3. 55 3. 55 3.59 3. 55 3.9 3. 55
02 mol 0.05 0.05 0. 05 0.05 0. 05 9. 05 0. 05
S mol 3. 02718] 0.02718{ 0.02718} 0.02718] 0.02718] 0.02718; 0.02718
N2 mol 0. 277 0. 277 0. 277 0. 277 0. 277 0. 277 0. 277
Ak C g 81. 675 8L 675] &8L.675] BL.675] B8L.675] 81.675% B8L.67%
He g 7. 156 7. 158 7. 156 7. 156 7. 156 7. 156 7. 156
02 g 1. 600 1. 600 1. 600 1. 600 1. 600 1. 600 1. 600
S g 0.872 0. 872 0. 872 0. 872 0. 872 0. 872 0. 872
N2 g 7. 760 7. 760 7.760 7. 760 7. 760 7. 760 1. 760
i 99.062] 0§9.062| 09.062] 99.062] 99.062] 99.062] 99.06¢
TEE. UBRE
Hz0 g 19.817] 18.015] 16.034] 14.953] 10.809% 0. 000 0. 000
02 g 30.557] 90.557] 90.5570 950.557] 90.5570 50.557] 70.717
&t g 500.438] 207. 534| 205.653] 204.572] 200.428] 189.619( 185. 780
3]

S °C 1387 1419 1465 1491 1594 1889 1612
R — 1. 09 0. 499 0.98] " 0.97 0. 94 (. 85 0.87
AR 5%, CO % 57.75 h8. 27 58. 46 5R. 56 58. 45 0. 00 54. 15
H2 % 3 511 38.03] 38 14 38.08] 37.76] 36.37] 4170
CH4 % 0.29 0. 4! 0. 34 0.31 0. 22 0.09 0. 25
CO2 % 0.26 0.13 0. 10 0.08 .04 0. 01 0.403
H20 % 0.57 0.29 (.22 0.19 0. 12 0. 04 0. 11
Hes % 0.22 0.22 (.22 0.22 0.2t 0. 14 0. 28
N2 % 2. 36 2. 39 2,42 2. 44 2.52 2.72 3.26
NH3 % T 0039 0.0036f 0.0032] 0.0031] 0.0025{ 0.0015{ 0.0032
Z (DA % 0. 040 0. 068 0. 082 0.102] 0.1717] 0.5323F 0.215%4
ek C0 mol 8. 732 6. 696 6. 502 6. 549 6. 336 5.753 4,504
H2 mol 4. 490 4. 394 4. 308 4. 258 4. 058 3- 487 3. 468
CHy mol 0. 034 0. 047 0.939 0.033 0.023 0. 009 . 021
C0z mol 0. 03 0.015 (. 011 0. 009 {.005 0. 001 0. 003
H20 mol 0. 066 0. 033 0.025 0. 022 0.013 0. 003 0. 009
HaS mol 0. 025 0. 025 0. 025 0. 024 0.023 0.013 0. 023
N2 mol 0,275 0. 274 . 274 0.273 {.271 9. 261 0.271
NH3 mol 7. 5E-04] 4. IE-04] 3. 7E-04| 3.4E-04{ 2.7E-04| I.5E-04]| 2.6E-04
Z Dt mol 0. 005 0.008 0. 010 0.011 0. 018 ). 061 0.018
BEmE mol 0. 000 0. 037 0. 13% 0. 196 0.417 0. 974 2. 254
&&t mol T1.6857| 11.492|] L[1.2930 ([L.I82] 10.749{ 9.5884] 8. 31587
#Hik C0 g 18%. 555] 187.560] 184.G16] L83.426] [77.482] 161.155] 126. 156
H2 g G 080] B8.857] 8.683] 8.584] 8.183] 7.030 §. 49!
“CHy g 0.539] O.758] 0.623] 0.580] 0.372] 0.137) 0.332
C02 g 1. 334 0. 647 0. 472 0. 398 0. 210 0. 048 0. 125
Ha0) g 1. {82 0. 592 0. 453 (. 362 0.227 0. 062 0. 164
Ha2S g 0. 860 {. 850 0. 840 0. 832 0.782F 0.447 0. 784
N2 g 1.717 7. 684 7. 866 7.655 7.587 7. 302 7.597
NH3 g 0.00B1 0.007] 0.006] 0.006 0.005( 0.002] 0.005
oDl 4 0. 181 0. 230 0. 329 0. 363 0. 560 1. 737 0. 552
ERRE g 0.0 0.4 1.7 2.4 5.0 11. 7 27.1
aF g 309, 955] 206. 956 203.660] 201. 8o3] 104. 858] 176. I83] 142.153
g : 7 A7 7 p100gE HHETANT R
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#3.5.1 MARKALEFILEERTF—F 7
KB ZLBREA Y v DRFXHE A 7/ —VREY AT AR 2.

No. 0 [EE) 1995 | 2000 | 2025
. | FHEFE (BAM) EFFE% 2 oo
B 45, 000 - 34, 400
BHEmER 0.1 0.1
 FIFE 0. 06 0. 06
RGEEHER () 16 10
EA R 0. 099 0. 1359
FERBR 0. 0951 0. 1283
HERE (BAFM) 4, 280 4,414
FEHESE (FHME) 8, 631 8, 691 8, 691
2. | EREEGHAFR (GAM 3,176 3,176 | 3, 176
BRBICHT A B 4%
FELAER 0%
3. | EMEREE
B (F9/¥Wth) 560 650 | 755
REFEREN (YWt) 450 450 450
ERETFRESHE (Mith) 3,155,693 | 3,155,693 | 3,155, 693
ERG R (5FM 1, 787 2, 051 2, 382
4. | EREHER
ERAREHER (ton/h) 27. 1 27. 1 27. 1
MR RERE (ton) 190, 043 130, 043 190, 043
A R (H/ton) 5,000 7,150 3, 300
FEEM R (EHM 950 1, 359 1, 787
5. | XY —EER  (ton) 285, 000 285, 000 295, 000
6. |FEMLIX B (BHEM 14, 587 15, 280 18, 019
7. | A% /—IVHEk (M /kg) 49. 4 51. 8 54. 3
8. | AS1 (MWL) 646. 0 646. 0 646. 0
OB F (MWL) 450. 0 450. 0 450.0
ARFEHRE (MWL) 196.0 196. 0 196. 0
A (MWL) 246. 0 246. 0 246. 0
Ay - RBE (¥ 264. 0 246. 0 246. 0
9. | 2R (% 40. 9 40. 9 40. 9
10. | CO/EBifir (kg-Co2/kg) | (FHED Ak : 3. 151

(85 A% /- :1.314

AT kIR mRIAERE0X, 2 FREFFEIN
¥3 FEIRLE—FFEE  MIREHLO L XA F—HE, (BOBEERFREES, '89.P%

Wk . TR, BB ARICEBAST /S VBBV AT A
JAERI-Tech 96-002, (1996)
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#3.5.2 MARKALEF/IVEXRTF—F (T
%ﬁ@itﬁﬁﬁz{tﬁ &Eﬁ?ﬁﬁﬁm} LV —]b&iﬁyz;i\(a. 9.5)

No. [FE] 1995 | 2010 | 2025
1. | EREAR (HHM) HFFE #F AR
BB 43, 200 153, 880
BATMHE®R 0.1 0.1
FFR 0. 06 0. 06
BB EHEYR () 16 10
A BRUUEE 0. 0908 0. 1359
FREBR 0. 0951 0. 1283
suxg  (FAFH) 4,108 19, 743
FHERE (AR 23, 851 23, 851 23, 851
2. | EREEESE (BAM) 7,883 7, 883 7, 883
BRBITH T HHE 45
R LR 0%
3. | Erimmeg e <0 -
HRE (F9/4¥th) 560 650 755
BFFEMNA {M¥) 450 450 450
SERIETESE ARG (th) 3,155,693 | 3,155,693 | 3,155,693
FEHEREE (BAM 1. 7687 2. 051 2. 382
A | EREAR R
TEREAE: AR (ton/h) 34.5 34.5 34.5
KE\AH Z (\m¥/h) 27, 490 27, 430 27. 480
FRAE AR (ton) 241,936 | 241,936 | 24,1936
FERA A (Nm/h) 1.92x 108 1.92x10? 1. 92x 108
B> ® st (A /ton) 5, 000 7,150 g, 300
: KERA 2 (F/ton) 17.1 31.8 46. 5
EREA (BAM 4,506 7,861 i1, 215
5. | EMAY ) —LEER  (ton) 710,000 | 710,000 | 710,000
6. | FEREFREIA : 10M/kVe, 31¥¥e 2. 174 2,174 2,174
7. | EHgaIZ b (BAHE 35, 833 34,472 43, 197
8. | A%/ —HE (M/kg) 50.5 55. 6 60. 8
9 | AN 6 L1 1004. 0 1004. 9 1004. 0
iy Heyy (H¥L) 450. 0 450. 0 450. 0
ARFERE (Y¥L) 250.0 250. 0 250. 0
Ay RBE (H¥ O 304.0 304.0 304. 0
HH (WL 667. 0 667. 667. 0
A5 —NREBE (W) 636. 0 636. 0 636. 0
RER (M¥e) 31.0 31.0 31.0
10. | %= % 66. 5 : 66.5 66.5
1. | cozEiBf: (kg-CO2/kg) | (BEHH AR :3.151/ A5 1 2.743
(Bl A%/ —): 1374

R x| RmAABI0% 2 ERERRBIY
£ WRIANE—FFEE  HERBRO T2 LF—HE8, (BAEEEHAER, 89, P8

HBE : iRfE B - QRICEBZAY /- RTA
JAERI-Tech 96-002, (1996)
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