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ABSTRACT

Recently, many environmental problems have been reported, which are caused by the
utilization of fossil fuel. Especially, carbon dioxide from fossil fuel combustion is thought to be
a main source of the global warming which affects the global environment.

But fossil energy is expected to be used as fuel for some time because there is no
alternative energy source available at present. So, it is inevitable to emit carbon dioxide. In
this paper, the status of various technologies for the prevention of global warming related on
fossil energy were investigated and analysed. To prevent global warming and its related prob-
lems, CO, concentration in atmosphere has to be reduced by various technologies of energy
conservation and efficiency improvement, alternative energy and greenhouse gas recovery.

The regulation of CO, emission is the critical issue over the world. In view of the increase
of the energy demand in our country, the reduction of carbon dioxide emission is very diffi-

cult but it is to be performed. The plan for the prevention of global warming must be dis-
cussed at this' time.
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Global radiation budget

Reflected Solar
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FRsit meld 2 dFdME 9o A A9 vEFs BH F4Hol 0.17~042 ke
TE JNE2R oMYA E dFdE TA /kWhE 714 4& wzZe Jehyan 9=
H AR EE e Zol wu EX3 g, Ay stRgde 44 020~1.76
AT oA AFE ol iderae 2l 3 2 0.35~0.70 kg/kWhel Aoz AAHZ
TE 9% 4 FAEL 3AY dAL HEA Row Ay H$E 038 ojisiera
A& A ol Y3 duyA spzEe g g AASA $%E A$ETG v EFo] =
=9 E 49 Zd. st Aoz veyz o
¥ 404 R vpel Zo] wEgwa Ay oj9 #e Hdd 9sie YR Aexn
e gaEaye Hata oz AmFo) Sl A ojasiea e A &
A e Acg H7ED 9oy Ej3 24 HAoz #Adsly lon PSA T3
AAHA e F5Ed vy qur & o gEe AL AAYE oA es 35
2ol F 1.1~42v FE 2 Aoz Yehy Hoz AFE A&FHoz Fystn oy,
I Atk 53 @9 wAgd hE o)iatg WA A4S PSA AL E5EF 4 A
4 HHYTL0|M o[ MBIEIA B2 A ofjX| 222 H|
Base Case—~ Air ) Cryogenic
. Amine . Membrane
Process No CO, [Separation/FG ) Fractiona— .
) Scrubbing ) Separation
- Removal Recycling tion
% Combusti
e B 6-31 | 47-79 | 55-9% | 50-75
Energy |Energy of Coal
Requirement Theraml
35 24—26 7—-19 2-16 9-18
Eff(%)
O 00% | 048-051 | 086-168 | 078-704 | 072-141
Coal ver KWh | . ) I .. . | ) .
Requirement; Relative to
quiren 1 135-145 | 189-476 | 222-200 | 200~400
Base Case
kg CO, per
088 0 017-042 | 020-176 | 035—070
Net CO, kWh
Emission % of Base S
A R 100 0 19-48 | 22-200 | 40-80
Case ,
% CO
o 0 100 90 90 80
Recoverea Recovery
CO % CO
2 D - 9% 99+ 97 9%
Purity
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AX AEY tdol H ot 2 Aot o]59 Uz ~n#% HEE 4
w3 F 4od  Air separation/FG (flue g 1kg3 olisEae HlE2Y¥E  25kg
gas) recyclingdl A%+ 4428 FV2FH (86kg CO,/GJ, 0.88kg CO/kWh) oz 71&
F3En A4 WA E Ae@sd dad sho} Ab&3 7 9ol
S2A, wi7te Fo ojitdEs EEHIFE (BAR AEE 9F AAzH)
Agste Aol o FAHL drHdg ¥ — gEdbALe] &8 1,000 MW
¢ Aoz AAsdgz €ago] o — B AMSH P g
AEAE Aoz FYste AR ¥ 4 €k;343,000kg/h (6,603kcal/kg, L)
A Aoz B3 QledH, o H7lAd A A7} ~;167,600kg/h  (13,020kcal/kg, 3L
g &£do] AdAFs e ot FAHd o} 9)
E 5 UM O|ABIEIA 5|4 ZTHY FMY H|uW
ﬁiﬁ/\_‘iﬂ H] o 3} =2 Amine PSAH H] i
CO.8 & % Ay oAl 449 419 -
CO.d 3 %Ay 591 591 -
*—1%5}%‘ LS L I Aall/d 725.8 7150 564.1
CO. 34 H &* g 162.3 1515 -
d & ¢ A ¥ 10%whd 38.36 43.25 56.41
" & 7| A/kWh 18.9 165 10
CO.38 & # A oqll 300 297
CO.d 3 %Ay " 350 350
LNG A" 8 & da/d 694.7 691.6
CO. 3% w&* 100.2 97.1
g oF ¢ o4 F| 10%Wh/d 49.26 51.20
A & 7| </kWh 14.1 135
CO.3l 4+ % Ay ol 342 898
LNG CO.9d 3 % Ay . 324 324
. oA H & dua/d 696.7 778.1
eycle CO, 34 u &> ’ 101.9 183.3
4 F ¢ "4 F| 10%wivd 49.47 47.10
oA & 7 A/kWh 14.1 165

*) ojdses A g 2F
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ojAE R A FE ; 9% HE 2% ;40T &R0 g olFoAHor & Aoz HItHE
ojistetA 3+E ; 0% ol 71&e] e ERAEER o9 e BA
oA 7ol FAHL .
A ojdsgs BesieE FHLol )
& FT7E% PSAFHA ddtq PR 42 O|AsIErS HI|D|&
2ol e AN AEE Yokoyamao (18) ol ojArsterA EE/sE Y JlERR
dated +IPHAY ZHAE I 5o AN AssAT HA5E gy o ddEas A
q_ gale Bl AolAMe ol FAHA Y
oA B upel Zo] o]itdEra By °l gt 28y FFHoz gigy s
ZPXI—E— g dALd HdAsde A% @ A28 HAUEg F de HHE vHEsIoo}
A g7t & 3B~89%AE 45 He fﬂt}. ojitstets HHes AA A
dl, A" WA= PSA 3ol F+H AEAele 2 dFAY, HAFHA, Azx
Boh 433g e Jen, Fdd o A, 4554 5y, depFy 2E& AFA
B8 o)&8les AT oA 5 Ajx 2 SAAHYZ FEE £ Ad. T4 o
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& #7ld ol A FAsn Ue A
202 ¥ 6% Zo A A
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9o B 593 PSA FAHoEE €A drt 25
LNG A drtRg oF 2% A= A i

8 Aoz AdHEH, ode ¥AER

(B 279 HAd g Aoz dexn 421 AHFA Y

A

. HEHQ A A EHezE (1)3,000m
&4, olgd 4 ZAed dato Far ol el Al Az o)dsErE AY
THE =Yste] odsEAE RYY AL dte B, Q)]s YA E HydrateZH 2
o datdNE AALE AEFAcH, © TE o ﬁﬁHXM] A% 'SPh T, QdFe
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) Potential CO, )

Disposal Method Storage Capacity (GT C) CO, Disposal Cost($/TC)
Ocean Disposal 20,000,000" 30

Terretrial Disposal High—no estimate 75

Aquifers 87% 79

Exhausted gas wells 83% 32

Exhausted oil wells 42% 32

Enhanced oil recovery 4% 0

Global forest management 50-100” 3.5

1) Based on current estimate of dissolved inorganic carbon(DIC) extrapolated to maximum

solubility of CQ, in sea water
2) Based on dissolving CO, in water(Ref. 20)

3) Based on 1991 proven oil and gas reserves assuming all oil and gas reservoirs can be re-

filled with CO.(Ref. 21)

4) Based on 1991 proven reserves with assumptions on the extent to with EOR techniques

could be applied (Ref. 22)

5) Additional sink over 50 years period (Ref. 23)
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CO, H. Cu/Zn/MxOy Methanol

" " Promoted Cu/Zn0O Higher Alchols

” " Ni, Ru CH.,

" ” Fe, Co Ca+, Hydrocarbon

” " Pd CO

" " Rh Oxygenates

” ” Cu/Zn/MxOy/HZSM —5 Gasoline

) CHL Pt/ALO; Pd/ALO; CO/H,

Ph/AL0; Pu/ALO;
Ful g9 70%WA 80%E AATthE EA 43.1.2 A713sH
qe 43 dth F, F49 d&E&9 FA 7} olitstethe] My stEAQ YL Be
A& vustd 72tz ked $18¢ $022 7t AFMEZHEH A& ottt 174
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