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Charge iron-based catalyst into first reactor

Perform reduction by introducing first gas containing CO2, H2,
and CO into Fischer-Tropsch synthesis reactor

Charge reduced iron-based catalyst into second reactor
Prepare hydrocarbon compound by reacting second gas
containing H2 and CO in second reactor

(57) Abstract: The present invention relates to a method for preparing a hydrocarbon compound using the Fischer-Tropsch synthesis
reaction and a hydrocarbon compound prepared by the preparation method, the method for preparing a hydrocarbon compound us -
ing the Fischer-Tropsch synthesis reaction according to the present invention comprising: a reduction step for performing reduction
by introducing a first gas containing CO,, H,, and CO into a first reactor having an iron-based catalyst charged therein; and a prepar -
ation step for preparing the hydrocarbon compound by reacting a second gas containing H, and CO in a second reactor having,
charged therein, the iron-based catalyst reduced in the reduction step. Accordingly, the present invention can increase the productiv -
ity of hydrocarbons having at least five carbon atoms by improving the reducibility of the iron-based catalyst and can decrease the
selectivity of CO, and the selectivity of CH,sand C,-C, hydrocarbons.
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A17h2=3 243 0] COp H, B COE 1:1: 1 B3| 2 E33hE A 17h2=2 S8 &
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[Table 1]
HI W0l 1 A A0 A0 2
sSAES H,+CO H,+CO+CO, H,+C0+CO,
- =T (H,/CO=1/1) (H,/CO/CO,=1/1/1) | (H,/CO/CO,=1/1/2)
Time Interval (h) 66-114 66-114 66-114
CO Conversion (%) 86.7 77.3 65.8
CO, Selectivity (C-mol%) 43.7 42.3 39.9
Hydrocarbon Distribution
(wt%)
CH, 10.6 7.30 5.77
C,-Cy 26.9 20.4 14.8
Cs-Cyy 29.5 35.6 16.2
C]z‘cm ]37 17.4 ]63
Cios 19.4 293 47.0
Cs, productivity (g/9cany-h) 0.258 0.276 0.270
Cyq, Productivity (9/g,-h) 0.0797 0.112 0.160
[63] Aol 1 A Ao 22] A -, vl Lo 19]] 1] 3] CO, A1 ¥ X (selectivity) 2 CH,, C
Co B o B 7] Yol A = Ag ok 5 Uk kel Cy, Brek44 o)
AEEE oA, 53] Cp, &3ra ] A8 Es AT FolAl= A2 &
o)
A
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s A A FUA g M -Ef4] 4 7)ol H, X COE 1: 1
F-a ] 2 SEgEee A27F 2 E SRl eko] |k ek g Al XSk
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A& A9l atale, vlale] 23} S AT W O B 9M-EfF4] NS o] &3
Gofpa shekE2 Al&zskaL, 1 A9E 5E 200 HERA S

[Table 2]
H|of2 A Al0f3
H,+CO H,+CO0+CO,
HQINAZER (H,/CO=1/1) [(H,/CO/CO,=1/1/1)
Time Interval (h) 12-54 12-54
CO Conversion (%) 56.8 53.2
CO, Selectivity (C-mol%) 41.9 36.5
Hydrocarbon Distribution (C-mol%)
CH, 4.97 2.96
C,-C, 19.2 12.2
Ce, 75.9 84.9
Cs, productivity (9/9cay™h) 0.246 0.285

38 20| YER vk} o] i ik o] whE M -EH] A NkES S a gl
A Al o] 32] 74 5-, 1] 3lof| 20]] U] & CO, A1 B K (selectivity) = CH,, C-Cy
gl dE ) vol x| = A& & ATk whH e, Cs, © e A g
B E = oA = 418 & < vk
gk 2 odg e w2 DX -Efs] NS Fae Ao 39 B9, CO

7 8k (conversion) ©] thax FFA3h= AL Q1A HF CO H &&-(conversion)©] ThA~
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hasheE HEY G, @8] A8 7] oA = Aol U A 28k,

AA A2 S G gF Cs, @3] YA 2 olAl = 3l & = AT
[73] A, B A A ek B el Al A Aol W H]ale] &2 o]d & 5] Y 54

o| & A A Aol 24| gkown, 2 kg o] W& ghA sl arR) 3k A

oftth, of 7]l FRA]E A A o] R v]ale] & o] 2] I L vy o] 7] <2 2] AL

S = U8 Wy dEo] AA 7hsslthe A, g o] S5k

7] iokoll A g A A& 7HR Aol Al = A} &k Al o] T
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A THH
973 1] AA 2 7} GG H A 19 7)ol COLH, ¥ COE ETtal=
A7 2=5 F9 5k 3 %ﬂﬂ o}L LOJDML ‘3—2

B3} 4 3l RS A 28k A 2
£ xdste e SR o= M-EFH dANkeS o] 8§
ekale 2 Bheh R o] Al 2.

(373 2] Aol 114, 447] A i Fe: Cu: K : Si0,: Na=100: 1 ~

10:1~20:10~50:1~20 =02 ZAHE AL EA o7 3=
IM-EFH AAN-SS o] &3k grala g5t A2,

[7d 73 3] A28kl oA, F7] A17F2=9] F52 0.2 ~ L.ONL 2+ coy/Zean-hs
&7 A27F2= 9] F42 2.0 ~ 4.0NLanicoygeah Sl AS 54 02
3t M -Em4 PSS o] 838 el 4 3 shE 2
;(ﬂ}_]ﬂl—lﬂ%

[7d -3 4] A 138}kl Qo) A, A7) AA v Fe:Cu:K:Si0,=100:1~10:
1~20:10~50 |2 ZAHE= S EA o2 3=
I M-EF4 PSS o] &3 ©5l< A 815HE-o] A 2.

[78 73 5] Aagkel] oA, d7] A17F229] F45-2 2.0 ~ 4.0NLp.cof/Eeah,
A7) A27F2=0] 52 2.0 ~ 4.ONL g4c0y/Zean-h 21 ol AL EA o7
3t M -EF4 PSS o] &3 ehala ﬁ}ﬂ 9]
;(ﬂZHl—HJ

[7d -4} 6] A3 = A|5Tel| 210 A, 7] -l e A= 200 ~ 400°C, <t
10h ~ 30h sloll A 8 &}= A& 54 02 3= I AM-EFF]
SHANE-2-S 0] 83 B3l 4 3 5HE

[87% 7] A6l %101*1, &7 Al

[78 7% 8] Xﬂl?‘%ﬂl 9}101*1,*&7 17}~ CO,:H,: CO=1:1: 1 RF 0| =
Egata e A 5o o}—c A -Efa FgsS
o] &3 B3l A 3} o] A 2,

[T 9] A13tel] hel A, 7] Al17422= CO,iH,: CO=2:1: 1 FIH] 2
Faetal g e ER o R s A EES FANSS
o] &3 Bhal A4 855 o A2,

[+ 10] A 1%kl %101*1,*&7 ;<1127 2E H2'CO—1 ll‘i—ﬂﬂli Z3hshal
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[Fig. 1]
M1 BtsSI10 EH =0HE & —~—S12
S10
UIM-ES+ &4 BtSI10 C0, ,H, 2 COE Zefote= | g1
M1 JIAE F=otd &3 Ml
M2 etsI|0 & Helst 2H sS0HE &L —~—S22
S20
M2 gtSI10M Hy, X COE Ealot= L g9
M2 JFAE BtSAIA EsteA S22 M
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