lassmsiiturnenIngutoyagaamnTsuguTinIm 39897UN 75N IavvaNysal (Final Report)

= = v =1 a o
UNil 23 318azRATaYALYBLNRIYINTNUTEAN
UAutlnsdansiza (Synthetic petrol)

1. %’auam’l,ﬂ

Fondsazrenamadenviowomasdunsisd Wudemaefinananfneduasien
sennaiwatsusuNausnlanLasglalasian) Immmmuﬂ%iumsmammsamlmwﬁﬁ
Auaulalulagiude Fawta wu wnau F91lne ne mmau Lﬁ‘tﬂu Judu Feiiy

a

(Gasification) Lﬁamﬁau%amaLfluﬁwémmwﬁ wErtun 1 duansdedulunisnanidomwas
duasginunszuiumsiiuweivseud (Fischer-tropsch) ileiasulianavesfiudanseiliiiu
FowmAsdaaseiang 9 amil 1 wanddiiduiansmyuideuvenisléidemaduasmesiandauia
donanJuihiudinsduasient Faishdlnsduased aunsaudseentdilu 2 v Ao tisiufioa
Fupseat (namludesiiufiwadunses) wasieledudunseiildannssuiunisilvweinseud
(Fischer-tropsch)

NS ’
N < i
g m Anardaasiei
' (21 [ '
/» h Aedaasnzi
l >
| )
H,O )
¥ H,0 Co, co Ly
1 G ¢ Wolnaedanszn
C02 COZ / a .}.’ a o I'4
" . ;. msndnenasdauasei
Anwarsuaulasanlan, p

& ”
C02 Hzo \Y ’4 L | % o 6V =
Udufwa Wrduteleau

lowdosnousd

- -~ -

a 4
LUNUBE lﬂ LINADINDT

dud

o v @ & a o = [1]
AN 1 'J(Qﬁ]ﬂisU@QL'sU@LWﬁQaﬂLﬂiqz NYIYUINNBINIA

a1stintadulunisudnigdauasizsiiiunssuiunisuiadilindu wagnszuiun1snig

A = o & o ¢ 2 & a o ¢ a
Waguwlaamaedl lagagyilviluanavesieduasenivasuiudomaduasey tneiuniues
Duansaasulunisndaigledu diunszuiunis MTG (Methanol to Gasoline) Inanaauifvesfine

Wi InenaemalulagnszasunansTunswlle uni 23 Usiulllnsdaunsiest (Synthetic petrol)

23-1



lassmsiiturnenIngutoyagaamnTsuguTinIm 39897UN 75N IavvaNysal (Final Report)

Twduilfainnsdanneitansdansned 1 uazannsassouiisuanaudivesineledudansiz
warfalgduilliFimsd 2 Bemdduarzhidudomdsazenuar st unndnanidemdsd
I¢nthsfuAuiiiuTuasBsantenas ungiisaiigedu Weomdandottudunsefivaddeannse
thurlinaunuihiudlesdels Taslifesudouudadasaseiugu SnnadtlidelfAnuafivain
nsldnudnie Wemnunanniuzduuasiviinuassenaveslsnfng wiiios Wudu Fe
finsaamsaiinlusnliiiy 50 i Vesidendanszdesduddfyiiavumaunuiingy
Ulnsidey

Fischer Tropsch (FT)

Synthesis

. Final product
— Product Upgrading——

Diesel gasoline

Biormass — Gasification — Gas cleaning Syngas
Methanol ) Final product
—  Methanol to Gasoline (MIG) ———————
synthesis Gasoline

Production of syngas Synthesis of liquid fuel hydrocarbon
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CH1‘601_7 + a02 + szO cCO + ng + eCOz + fCHq (1—1)

CO + 2H2 — (CH2) + H20 (1-2)
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MTG Gasoline Properties/Composite

Octane, RON 92
Octane, MON 82
(R+M)/2 87
Density, kg m? 730
Induction Period, min. 325
Paraffins, vol% 53
Olefins, vol% 12
Naphthenes, vol% 9
Aromatics, vol% 26
Benzene, vol% 0.3
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MTG Gasoline Properties/Composite
Sulfur nil
Distillation
% Evaporation at 70°C 315
% Evaporation at 100°C 53.2
% Evaporation at 180°C 94.9
End Point °C 204.5
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Properties Conventional Gasoline MTG Gasoline

Oxygen (WI %) 0.95 -

API Gravity 58.4 61.8

Aromatics (%vol) 27.7 26.5

Olefins (%vol) 12 12.6
RVP (psi) 8.3 9

T50 (F) 211.1 201

T90 (F) 330.7 320

Benzene, vol% 1.21 0.3
Sulfur 106 0

Gasoline CgHqg
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Partial

Partial Oxidation

Oxidation

Reforming
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H,S < Synthesis Gas > Tars
CO, «—  Purification — Slag
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Fischer-Tropsch
Purification

Reforming

0,, H,0 —»|CH,

Ethane / Propane

Separation — gmdiigC
> Naphtha

Water
Upgrading A
O Hydrocracking » Diesel
O Hydrotreating —» Wax
O Isomerization
O Reforming } Gasoline

O Alkylation /
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2CH,0OH Piid CH;OCH3  + H,0
Methanol Di-Methyl ether
2CH;0OH, CH:OCH; —» Light Olefins + H,O
Methanol, Di-Methyl ether

Light Olefins . Cs, + Olefins
Cs, + Olefins —> Gasoline
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Light Gasoline Finished
|—> C,. I—)LPG 9 —
Gasoline
Y & A (<2% Durene)
I [ PG
MTG Stabilized .
5 C.+ N Gasoline N
Lig. Gasoline A r
HC
A ' -
| I I
w w Heavy Gasoline Treated Gasoline
L [
de-C, Stabilizer Splitter Treater Stabilizer
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3.1 USEMENER Synthetic petrol
3.1.1 fUTEING LARIRIRITIN 3

M19199 3 8YUSENENGR Synthetic petrol TussUszine

Manufacturers Address Contact Country Website
6001 Bollinger
Chevron Canyon Road +1 925-842-
USA www.chevron.com
San Ramon, CA 1000
94583,
425 Dobbs Ferry Rd,
+1914-684-
Texaco White plains, New 0130 USA www.texaco.com
York
5420 N MacArthur +1 972-580-
Exxon Mobil USA WWW.EXX0N.Com
Blvd, Irving, Texas 7664

3.2 USEMKAndNMne Synthetic petrol
3.2.1 gh\?ﬂ'ﬁglfﬂﬁ LLaﬂﬂﬁﬂc‘nﬁ’Nﬁ q
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A1999 4 P UTENHIAT MUY Synthetic petrol TusinaUszing

Y

Manufacturers Address Contact Country Website
Chevron 6001 Bollinger +1 925-842-
USA www.chevron.com
Canyon Road 1000
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Manufacturers Address Contact Country Website
San Ramon, CA
94583
425 Dobbs Ferry
+1 914-684-
Texaco Rd, White plains, 0130 USA www.texaco.com
New York
5420 N MacArthur +1 972-580-
Exxon Mobil USA WWW.EXX0N.CoOm
Blvd, Irving, Texas 7664
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