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Effect of Catalyst Type and Reaction Medium on
Fischer-Tropsch Synthesis for Production
of Hydrocarbon from Syngas
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ABSTRACT

With petroleum reserves dwindling, interest has been increasing worldwide in Fischer-Tropsch
synthesis (FT) as a method of producing synthetic liquid fuels and chemicals from coal, natural
gas or biomass. In general, FT synthesis is operated through the gas phase fixed-bed reaction
system. Recently, there are lots of study in supercritical fluid due to unique characteristics such
as the quick diffusion of reactant gas, effective removal of reaction heat, and the in-situ
extraction of high molecular weight hydrocarbon, such as wax. In this study, our major aim is
to obtain a deeper insight into the effect of the type of support on the reaction performance over

a supported cobalt catalyst in a fixed bed reactor.
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Table 1 Physical Properties of the Cobalt- Based
Catalysts

Catalysts

Properties | 20% Co/ |20% Co/ |20% Co/ | 20% Co/ | 20% Co/

HAS |Catapal B| TiO, SiO, Si-MMS
BET area | ong | 1508 | 482 | 2322 | 696.1
(m’/g)
Pore

volume | 0.63 | 033 | 016 | 084 | 0.64
(em’/g)

Average
pore size | 9.2 8.8 13.1 14.4 3.4
(nm)
Metal
dispersion 5.8 6.5 1.6 4.0 18.0

(%)

Crystal size
(nm)

17.0 15.2 61.3 23.6 53

Reduction

degree 55.8 69.1 77.5 99.9 30.1

(%)

ES AzxE Fuje] AAFES Fujo R
A 24 3] - (X-ray diffraction)Z ZSH3}IH LS
w, Figure 19 YelUilth. 2 &4 Z=zE &
HEW, 20%Co/Ti0, >  20%Co/HAS >
20%Co/Catapal B > 20%Co/SiO; >
20%Co/Si-MMSS] X Z EA a7} 7daste
AT et ox 54 Wz Ades
A "HAE Fuirt 2RAS o ZA AT A
on, 20%/TiOy7F 8ol @& ZoZ ool
Hr £33 BAEE "ojd Fog oide] o
Atk CO0.8 AA A= 7HE & 939 20
= 36.8°°A A FIZZHE Scherrer &S A}
g3t ALre Ao

‘ 4 Co0,
m Co0
e Co
20%/ Si-MMS
- A Aot .y
5 -
s 20% 1 Si0,|
ey
»
o
fd
= 20%/ TiO,
._-.-J\n..ﬂ-u N
20% | Catapal B|
‘ ‘ ‘ ‘ ‘ 20% | HSA
10 20 30 40 50 60 70 80
2 Theta (degree)
Fig. 1. XRD patterns of catalysts used.
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-~ : Gasphase
20 — :n-Hexane medium
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Fig. 2. FEffect of reaction temperature on CO
selectivity in gas phase, n-hexane medium
over 20% Co/SiOp catalyst (temperature: 26
0C, pressure in gas phase, syngas flow
rate: 50 Sccm/g, syngas (Hy/CO) ratio = 2/1,
pressure in n-hexane medium: 55 MPa,
solvent flow rate (n-hexaneo) = 1cc/min).
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Fig. 3. Effect of reaction temperature on the CO
conversion and COz selectivity under gas
phase FT reaction: T = 220 - 2607TC,
Pcota = 2.0 MPa and GHSV =
2000ml/geat. - h.  [key: 20wt%/Si0, CO
conversion(O), 20Wt%/Si-MMS CcO
conversion(A), 20Wt%/SiO, CO»
selectivity(@) and  20wt%/Si-MMS  CO»
selectivity (A)].
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Fig. 4. Effect of reaction temperature on the CO
conversion and CO, selectivity under
SCH phase FT reaction: T = 220 - 26
0C, Pot = 5.5 MPa, Pcowp = 2.0 MPa,
Phexane 35 MPa and GHSV =
2000ml/geat. * h.  [key: 20wt%/SiO, CO
conversion(O), 20wWt%/Si-MMS CcO
conversion(A), 20Wt%/SiO; CO»
selectivity(@) and 20wt%/Si-MMS  CO;
selectivity (A)].
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Fig. 5. Effect of catalyst type on the carbon
number distribution at n—-hexane medium
(temperature: 260°C, syngas flow rate:
50 Sccm/g, syngas (Ho/CO) ratio=2/1,
pressure in n—-hexane medium: 5.5 MPa,
solvent flow rate (n-hexane) = 1cc/min).
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