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Iron—-based catalyst reaction performance for Fischer-Tropsch synthesis in

slurry reactor
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Abstract : In order to get the effect law of process parameters on iron—based” FTS( Fischer—Tropsch synthesis) product distribution. The

effects of reaction conditions including temperature, pressure, space velocity , H,/CO ratio on FTS performance on iron—based catalyst in

slurry reactor were investigated. With the increase of temperature ,the catalytic activity, CH, selectivity increased ,the products were mainly

the light hydrocarbon. With the increase of pressure, catalytic activity.and CO, selectivity increased ,CH, selectivity decreased. With the in-

crease of H,/CO ratio,the catalytic activity and CH, selectivity increased,CO, and Cs, selectivity decreased. With the increase of space

velocity , the catalytic activity and CO, selectivity decreased, CH, selectivity rose, C;, was mainly the light hydrocarbon. When the reac-

tion conditions were properly controlled, reaction performance and the economic benefit of FTS could be effectively improved, the length

of carbon chain and product distribution were controlled.
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Fig. 1 The evaluation device of slurry reactor
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3000 *3 RMREMNGKEELTZRSHREERERNZ M
B 2500 Table 3 Effect of reaction temperature on performance
é 2000 of iron—based catalyst for FTS
B 15001 . ;
= S CO %1k CH, 3£+ CO, MEPE RIGHE/
= 1000} : B}
FE/C /% /% /% (% +d™)
500
. . . . , 230 22.67 1.70 19.72 0.27
0 20 40 60 80 100
20/(°) 240 37.82 2.00 30. 01 0.22
o . . 250 52.91 3.00 35.00 0.21
F 3 #e 4 Al B XRD # A
2 . 4. .2 .31
Fig. 3 XRD patterns of the fresh catalyst 60 67.56 9 36.26 0-3
270 75.79 6. 94 37.17 0.45
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Table 1 Properties of industrial catalyst sample

ERER,  fUARBY EEL MR BERE, ki
(mz.gfl) (cm3.g*l) ﬁé/nm (g.um%) (%'h’l) pwm

205.8 0.56 10. 81 0.79 4.80 50 ~150

*k2 BRAMBEELTNERIENR
Table 2 Technical index of iron—based catalyst for FTS

g it H 1l
R EAY (m? - g™') =90
U (em® - g7) =0.2
HeE /(g - em™) 0.55~1.20
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HRifE>150 pm T % <5
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CH, /% <4
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T Jot it 5340 % <0.5
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Table 4 Effect of reaction pressure on performance of

iron—based catalyst for FTS

S R CO ¥4k CH, ¥E¥  CO, BE¥E  KiFEK/

$1/MPa /% /% Y/ % (% +d™")
1.0 35.71 3.21 27.46 0. 18
1.5 44.31 3. 14 33.51 0.20
2.0 52.91 3.00 35.00 0.21
2.5 56. 95 2.93 37.95 0.22
3.0 61.72 2.85 38.26 0. 30
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Table 5 Effect of H,/CO on performance of iron—based
catalyst for FTS

H,/CO CO ¥4k CH, i CO, ik PRI &%

B /% P/ % Pt/ % (% -d™")
1.0 45.01 2.60 36. 50 0.20
1.5 52.91 3.00 35.00 0.21
2.0 53.41 3.96 34. 86 0.22
2.5 54.38 4.90 34.50 0.31
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Table 6 Effect of space velocity on performance of iron—

based catalyst for FTS

25/ CO%efp  CHy it  COy ik ZRiFHF/
(mL-g' by /%  Fio  #BMH% (% -d)

1 000 81.36 2.63 38.99 0.31

2 000 68.02 2.92 36.55 0.23

3 000 53.91 3.00 35.00 0.21

4000 43.13 3.32 32.80 0.31

5000 32.59 3.45 29.75 0.52
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