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Historical development
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1955
1994
2005-

Sabatier and Sendersen report that methane is formed from
CO and hydrogen over Ni and Co catalysts.

Orlov finds ethene from synthesis gas over NiPd catalysts.
BASF patent for “Preparation of a liquid oil from synthesis
gas", Co and Os catalysts.

Fischer and Tropsch report about the preparation of
hydrocarbons over an Fe catalyst, the catalyst deactivates
rapidly.

The first 4 plants are commissioned (200,000 t/year capacity),
Pichler finds that by increasing the pressure to 15 bar, the
lifetime of the catalyst increases

9 plants and a total of 700,000 t/year; Co catalyst (Co, ThO2,
MgO, Kieselguhr)

Sasol | starts (combination of fixed and fluid bed reactors)
Shell starts operating plant in Malaysia (SMDS process)
Several large GTL processes under construction

All Rights Reserved. CHIYODA 2020 ‘%\\TE?CHWBDA

" CORPORATION 2



FTOtRDER

Process Basics
« Developed during WW Il in order to satisfy the demand for fuel with the
abundant coal supply.
« High pressure hydrogenation of CO over metal or transition metal
carbide catalysts.
* The process leads to oligomer like large saturated and mostly
unbranched alkanes, as well as some oxygenates.
« Fe, Co and Ru are the most widely use catalysts.
« Alkali metal oxide promoters seem essential for good catalytic
performance.
« The two main catalytic functions are
— CO bond activation and dissociation
— Formation of C-C and C-H bonds

Prof. Franz Fischer pr Hans Tropsch
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GTL(Gas To Liquid)

ILEDGTL
NE \\ '
CTL) sz | 2P MTBE
g AR/—IV  FTE&REGH
(BTL) 21 , DME I3/—)L
_—
/
CO2+H2
(e-fuel)

All Rights Reserved. CHIYODA 2020 WCH]YUDA

CORPORATION 4




GTL(Gas To Liquid)
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Japan GTL Demonstration Plant (500bpsd)

JAPAN-GTL
-_CONSORTIUM FTa R
.:3;
ERMHR T FYITL—T42Y

http://japan-gtl.com/index.html
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FTE BRI
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FT& RS nhl B R EE D)

Table 8 Product pattern of Fischer-Tropsch 10¢ F=o=—= : L _HC'Selectiviiy T
synthesis. s o e &
ARGE | Synthol e .
Temp. (°C) 230 330
Pressure, atm. 25 22
Conversion of (CO+Hj), (%) 65 85 =
H,: CO Ratio 1.7 2.8 =
Selectivity, (wt %) *§’
CH, 5.0 10.0 \;
C,H,y 0.2 4.0 §
CaHs 2.4 6.0 +
CsHa 2.0 12.0 =
CsHs 2.8 2.0 n
CHs 3.0 8.0 g
CiHig 2.2 1.0 o
2 3.5 8.0 ©
Cs~Cas 19.0 31.0 Ca
Cis~Cis | 15.0 ‘_ 5.0
Cio~Cso 230 | 4.0
Ca~ 18.0 2.0
NAC* 3.5 6.0 " , , : o
Acids 0.4 ‘ 1.0 260 270 280 230 300 310 320
(Selecuvity is C-atoms converted) Temperature (QC) )
* Non scldic compounds Effect of temperature on syn gas conversion
over 5 % Ru (as Ru02)/ZSM-5 (294.C,GHSV= 480 and H2/C0=2/1).
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FTE BRI
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FTE R ICA
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Thank you for your kind attention !!
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