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The Effect of Organic Solvents on the Activity for the Synthesis of
12wt% Co-based FT Catalyst
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Abstract >> The synthesis of Fischer-Tropsch (FT) oil is the catalytic hydrogenation of CO to give a range of
products, which can be used for the production of high-quality diesel fuel, gasoline and linear chemicals. This
studied catalyst was prepared Cobalt-supported alumina and silica by the incipient wet impregnation of the nitrates
of cobalt, promoter and organic solvent with supports. Cobalt catalysts were calcined at 350°C before being loaded
into the FT reactors. After the reduction of catalyst has been carried out under 450°Cfor 24h, FT reaction of the
catalyst has been carried out at GHSV of 4,000/hr under 200°C and 20atm. From these experimental results, we
have obtained the results as following; In case of SiO, catalysts, the activity of 12wt% Cobalt-SiO, synthesized
by organic solvent was about 2 or 3 times higher than the activity of 12wt% Cobalt-SiO, catalyst synthesized
without organic solvent. In particular, the activity of the Cobalt-SiO, catalyst prepared in the presence of an organic
solvent P was two to three times higher than that of the Cobalt-SiO, catalyst prepared without the organic solvent.
Effect of Cr and Cu metal as a promoter was found little. 200 h long-term activity test was performed with a
Co/SiO2 catalyst prepared in the presence of an organic solvent of Glyoxal solution.

Key words : Gas to Liquids(7}2~203}h), FT oil(3H4d 2 Y), Cobalt(ZEHE), Natural gas conversion(H 72 A ),
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Nomenclature GHSV: Gas Hourly Space Velocity
PM : Particulate Matters
FT  : Fischer Tropsch wt : weight
GTL : Gas to Liquids
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Table 1 Calcination condition of supports
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I Water addition @ RT
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I Promoter addition @ RT

‘ Co + Promoter(X)+organic Solution ‘

I Incipient into support @ RT

Co/AlLOs, Co/Si0O,, Co/TiO,
(Powder)

Dry (110°C, 24hr)
Calcination (350°C, 3hr)

Co-X/ALOs, SiO,, TiO:
(FT Catalyst)

Fig. 1 Catalyst preparation method(X=promoter)

A26d A4E 20154 84



24

19

= RS 23] 0| A] 450°C, 16h =<¢F Hy 100%E
FHAAH Ert
M

=]
[ |

& tolds S AAA 2 FT S0 &2

sjeba 54 Wikl W2 FT dh4uhg 24Tk <
e BAshaA oo e BA PuIE AT
ik

2.3.1 0ol EHX =ZH(BET)

Aol elgAe] ofgt ERA 9 AR R HAS
BET (Autosorb-1 /Quantachrome, Brunauer-Emmett-Teller

2L AHgSIsT

2.3.2 2z

HI
Jn
0

B

FT o] 2h3299] ame) 27, b o) 234
EHAS EA35}2AF Hp-Chemisorption (AutoChem

2920/MicrometricsA)2 S48}t AlE+= 2F0.25 ¢

-

H-Chemisorption2 AF-2-0 4 10% Ho/Ar (99%) 7}

25 AMgRte] TCDE o]gslte] &A33ick

)
op
of
o)
)

FT S019] WA 8-S 133 Wh87]2
O

= PCe} 43t s Alofsiqith FT
5l SHAJ7EAL] BEH]E-S Hy: CO: Np= 64:32:4%

o0} QARBREAO] AU 212 GAISHAcE
$719] ¢t&L 2.0 MPa 271 3loj 4] GHSV 4000hr”

[e) pu
O WREAHE AL
AL, 450°C] Ho E91710A] 16X17H59)

519l 2] &, 150°CE 52 el F oF 03°C/min

= : S
S ARgste] AA = 10% Hy/Ar £9]7] 673K Al Pt
- - _ - vl 7l AL Ul kel -line. ©. A
12087 FUTHS AH Ar (9%) 02 BUFH e7t 7] Sl online o2 A GC
Carrier Gas(He) FID Carrier Gas(He) TCD —m FID
@ 30ml/min | 20ml/min |
GC1 GC2
MS-5A(164ft),
2% SP2100(98ft) Porapack-N( 16ft)
nn}
Sample In Sample In
TC1
TC2
Sample out
TCY Sample Loop i i Sample Loop .
250mL 250mL
A
250°C X1 Needle viv o
X
BPR ]
@
. Press. & Temp. Hot Trap Middle Trap Cold Trap Vent
Water Syringe Pump Data System 170°C 80°C RT Wet Gas Meter

Fig. 2 Schematic diagram for GC analysis of products and activity test of catalysts
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Table 2 Activity and BET data with the contents of Co
metal among Co/Al,O3 catalyst
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5 196 0.68 13.90 0.017
12 98.8 0.30 12.36 0.084
20 83.8 0.25 11.80 0.065
30 80 0.22 11.10 0.061
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Fig. 3 The effect of organic solvents on the activity with
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Table 3 The activity comparison of Co-based catalysts synthe-
sized with optimal organic solvents

. XCO Activity
Catalyst Organic (%] [mol/eCorhr]
— 16.4 0.084
12wt% Co/AlOs G 232 0.107
P 27.3 0.130
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Fig. 6 The effect of various organic solvent(G) and promoters
on the activity over 12wt% Co/SiO> catalyst
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Table 4 The H,-Chemisorption of 12wt% Co/SiO; catalysts
synthesized with glyoxal solvent

Items - |Glyoxal| + Cr | + Zn

Dispersion (%) 0.021] 2.41 | 0.752 | 0.348
Crystallite size of Co (nm) | 3995 | 34.45 | 110.45 | 238.37
Metallic Surface area (mz/g) 0.017| 1.96 0.61 0.28
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Fig. 7 The effect of various organic solvent(G) and promoters
on the activity over 12wt% Co/SiO, catalyst
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