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g duneunisduasied Auindnvesqunmuenskaniedunsiz Aednsidiuves H, / CO
F90g 78119 0.6 1 0.8 Tunsalldszuu Entrained-flow Wagsening 0.6 84 2 dmsuinIesunsel
wuungdladiua (Fluidized bed)
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(1-2)
CH1.6OIA7 + aOZ + szO —_—> CCO + dH2 + eC02 + fCH4 (1-1)
CO + 2H, — (CH,) + H,O (1-2)
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Diesel HC Cco NO, PM Cco,
Conventional diesel 0.346 1.584 5.373 0.120 643.75
Fisher-Tropch diesel 0.198 0.968 4.607 0.104 611.49
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Company Trade name
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2. nszUAUNISALASIZH 2240
nsdaaTgiuiwarldlneiunsruann e snseUddninnnsu fAseves
Awdaiasnedt (H, waz CO) fildannnszuiuntsidsuduia wu anluwaglaalidufie
(Gasification)
dmdunsruiumsiwesnseudiudunildumaluladnsdouielidureanan Sasdes
NUNSEUAUMTVENTITNA 3 NSEUIUANS A
2.1 N52UAUNISHANRIYE A8 (Syngas manufacturing) WWunszulun1sfitansdiuaa
(Biomass) TusnunszuIunsengg wielildundsinaduasiedt (H, + CO)
2.2 nszUrUNTHYLYesNTaUd (Fischer-Tropsch Synthesis)
2.3 nszvaunsuenuazUFuusmdadnsiie il firfiuduasediifianuuianigs (Product
Purification and Product Grade-Up) %ﬁﬂizmumiﬂaaﬁwm 2 NSTUIUNTS AB
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Adl 2 nszurun1sHanansuszneulalasasueumeUiiseilvwesnseud B

dmsuujiseflvivesnsayud (Fischer-Tropsch Reaction) Wuufisenlalasdiudu
(Hydrogenation) a83finsa1sususauanlys (Carbon Monoxide : CO) UUNUAIYBIANIIUHATEN
waziinufAsenisseansly induaisussnaulalasansuaunng 9 deniluiussifeinionsiily

(Paraffin) uazansusznaulalasaisuauiuseavialadilu (Olefins) dwuasusenaulaaiiualyl
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a aaa v gj = a a U ! aaa .
whesluunsen dviudafanisgaduuuiuiuaranglugnuve wiisaufjisen (Re-Adsorption)
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Wudrwaunatgseu weliinaujisenlalasdudunuunfendl (Secondary Hydrogenation
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Reaction) wazmredutdundndudilalasaisusuaisldsniuszinnnisiilu visdujisen
Ayesnsoudidudfizeimeainusouainnisanduufiseluansiddnseujisen dwmsu
nanAunnlaiiuasusenoulalasasvoudssiangng q uazihaansananslanseunsi (2-1)

S —
nCO + 2nH, [CH,In +nH,O  =-165 klJ/mole (2-1)

o ev a A

HAnSugnlnnUATe Hvwesnseud wanNWITY oaiaNaR Mg TIALIBY Y 1Y

Toalunazhoanasadndauns (2-2) 04 (2-6)

n-Paraffin, nCO + 2n+1)H, — CnH,n+2 + nH,O (2-2)
a-Olefin, nCO + 2nH, —»  CnH,n  + nH,O (2-3)
2nCO + (n+1H, —» CnH,n+2 + nCO, (2-4)

2nCO +nH, — CnH,n  +nCO, (2-5)
Alcohol, nCO + 2nH, ———  CnH,n+10H + (n-1)H,O (2-6)

fumeumaiinufise s snseud

dmiutununisifaujisendivwesnseuduuiisel §ATeuuniiswus (Heterogeneous
Catalyst) iiuufAsefifendostunssuiunislelasiudu delilindnsuilelasafueuaelsen
Fedumeumaiinufiseniviovan 6 tuneu fie (Adesina, 1996)

Funouil 1 mi@méffumiéfaﬁu (Reactant Adsorption)

fumoudl 2 maisunsseansle (Chain Initiation)

fumeuil 3 maiivlevesansld (Chain Growth)

funouil 4 nsugAn1seeanele (Chain Termination)

Funouil 5 nsmeduvemwandast (Product Desorption)

fupouil 6 nsgaduansisiuLaznIniny §ATensrearslddnada (Re-Adsorption and

Further Reaction) Inen1siinufjAsetudunausngg anunsauanslalunini 3
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3. USungnanuazdndaniig
3.1 USEWMENER Synthetic diesel

3.1.1 meludszmelng ldwugudn Synthetic diesel meluuszine
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3.1.2 ANSUTENA LEASFIANSIN 3

A1519% 3 SUYaUSEN
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NNAR Synthetic diese
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Manufacturers Address Contact Country Website
6001 Bollinger Canyon
Shevron +1 925-842-
Road USA www.chevron.com
1000
San Ramon, CA 94583,
Forusbeen 50, +47 51 99
Statoil Norway www.statoil.com
4035 Stavanger 00 00
425 Dobbs Ferry Rd,
+1 914-684-
Texaco White plains, New USA www.texaco.com
0130
York
3305 N 14th St, Ponca | +1 580-767-
Conoco USA WWW.CONOCO.COM
City, Oklahoma 1711
Menara Shell
No. 211 Jalan Tun
Shell - Malaysia www.shell.com
Sambanthan
50470 Kuala Lumpur
151 Frans Conradie
+27 21 929
Petro SA Drive, Parow, Cape South Africa | www.petrosa.co.za
3000
Town
PT Shell Indonesia
Talavera Office Park,
+6221
Shell 22" - 26" Floor Indonesia www.shell.co.id
75924700
JU. TB Simatupang Kav.
22 - 26 Jakarta
5420 N MacArthur +1 972-580-
Exxon Mobil USA WWW.eXxon.com
Blvd, Irving, Texas 7664

3.2 U3¥ngandnning Synthetic diesel

3.2.1 meluusewnelng Lansanisen 4
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A5197 4 ederitngdndiming Synthetic diesel nMeluuszine
UIENInduing o] waslng | Uszna vulad
UTEM Loald 3195/17-29 aUUNTEI M 4
02-
(Uszwelng) 9110 | ur9Ranssiu LunAaLmg Ty WWW.€550.C0.th
2624000
(W) ANy
USHN LY 10 auw gunstny) ua 02-
V. ng www.shell.co.th
Usewdlng 9in | Aaene LU Aaewne nnd | 262 6000
3.2.2 AUTENe LARTIINT ST 5
M5 5 edieuTmdndimine Synthetic diesel Tusihsuszine 7
Manufacturers Address Contact Country Website
6001 Bollinger Canyon
+1 925-842- www.chevron.co
Chevron Road USA
1000 m
San Ramon, CA 94583
Forusbeen 50, +47 51 99
Statoil Norway www.statoil.com
4035 Stavanger 00 00
425 Dobbs Ferry Rd, +1914-684-
Texaco USA www.texaco.com
White plains, New York 0130
3305 N 14th St, Ponca | +1 580-767- USA
Conoco WWW.CONOCO.COM
City, Oklahoma 1711
Menara Shell
No. 211 Jalan Tun
Shell - Malaysia www.shell.com
Sambanthan
50470 Kuala Lumpur
151 Frans Conradie
+27 21929 www.petrosa.co.z
Petro SA Drive, Parow, Cape South Africa
3000 a
Town
PT Shell Indonesia
Talavera Office Park,
+6221
Shell 22nd - 26th Floor Indonesia www.shell.co.id
75924700
JL. TB Simatupang Kav.
22 - 26 Jakarta
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Manufacturers Address Contact Country Website
5420 N MacArthur Blvd, | +1 972-580-
Exxon Mobil USA WWW.EXXON.COM
Irving, Texas 7664

4. nmsuszgndld Synthetic diesel lugnanunssy
Jfufwadaunsizrinisirlultauedretudniufwamly fe Tolusnusuiesosmwanasly

lursosdnsnalssnu wanannaudisng 9 vosfiufaninisen 6
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Diesel Fuel
100% FT Fuel for Requirements
Properties ASTM Unit
diesel Vehicle from Engine
Tests Manufacturer
Flash Point D93 °C 72 - legal limit
max not above
lowest
Cloud Point D2500 °C 3 -
ambient
temperature
Water &
D1796 % <0.02 - 0.1 max
Sediment
Carbon Residue D524 wt% 0.02 - 1.05 max
Ash D482 wit% <0.001 - 0.02 max
Distillation
210 175
IBP
260 213
10% 282 max
D86 °C 300 268
50% 360 max
331 332
90%
338 363
FBP
Kinematic 1.4 min, 20.0
D445 cSt@40 °C 3.57 3.57
Viscosity max
Sulfur D129 wit% < 0.05 - 3 wt% max
Sulfur D5453 ppm <5** - -
Sulfur D4294 wit% - 0.01 -
witinenasmalulagnszasundnssuasimile undl 24 dhsfufiwadansedt (Synthetic diesel)
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Diesel Fuel
100% FT Fuel for Requirements
Properties ASTM Unit
diesel Vehicle from Engine
Tests Manufacturer
Corrosion, 50°C
D130 - 1A 1A no. 3 max
for 3 hours
Cetane number D613 - >74 - 40 min
Cetane index D4737 - - 53.7 -
D4052/
Density 15 °C Sp. Gravity 0.7845 0.8337 -
D1298
API Gravity @
D287 °API 54 - 30 min, 45 max
15.6 °C
6° min below
Pour Point D97 °C 0 -9 ambient
Temperature
0.1
SFC Aromatics D5186
wt% 0.1 - -
MonoDiPoly
0.1
FIA
0.1
Aromatic
D1319 vol% 0.1 - 35 max
Olefins
99.8
Saturate
Gum Content D381 mg/100ml 0.2 - 10 max
Aromatics - Mass% - 18.1 -
Lubricity
D6078 grams 1700 - 3100 min
SLBOCLE
420/540/5
Lubricity HFRR D6079 micron - 380 max
70
Carbon/Hydrogen 84.91
Carbon D5291 Mass% 14.97 - -
Hydrogen 0.67

WIngaemalulagnssaunaInsuaswilia
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Diesel Fuel
100% FT Fuel for Requirements
Properties ASTM Unit
diesel Vehicle from Engine
Tests Manufacturer
Nitrogen -1.09
Residual -Oxygen negligible
(by diff)
Heat of
Combustion 132,600 136,400
D240 Btu/gal -
Gross 123,600 127,900
net

5. Auiuazdansluaia 1o
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