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Study on the Improvement of Precipitated Fe-Mn
Catalyst for Fischer-Tropsch Synthesis of Light Olefin
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Abstract: The synthesis of light olefins from coal-derived syngas via Fischer-Tropsch reaction over catalyst
is one of the most important processes with a good commercial prospect. Fe-Mn catalyst shows high catalytic
activity and olefin selectivity in differential reactor. This paper focused on the improvement of the activity
and olefin selectivity of the supported Fe-Mn catalysts by changing additive, support and preparation proce-
dure. Catalysts prepared in a continuous precipitation reactor was performed in integral fixed bed reactor. The
properties of various catalysts were characterized by BET surface analysis. Temperature programmed reduc-
tion and X-Ray diffraction. It is found that potassium as additive brings down the reduction temperature of
catalyst obviously and grows olefin selectivity more than 60%. Active carbon can enhance the dispersing of
the active metal and affects olefin selectivity with improving the surface electron distribution of catalyst. Cal-
cination is an important step in the preparation of catalyst, calcination temperature affects the olefin selectiv-
ity by determining the chemical constitution of catalyst.
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Figure 1 temperature programmed reduction profiles of catalyst
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Table 1. Specific surface area and pore structure of various Catalysts

Fz 1. ZHEAFNIERES

Catalyst Fe FeMn FeMnK
Specific surface
182.90 267.94 222.11
area(mz/g)
Pore volume(cc/g) 0.098 0.142 0.117
Average pore ra-
10.7 10.6 10.5

dius(A)
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Table 2. Activity and olefin selectivity of various catalyst

R 2. FTRBEERINEES BEEETE

FeMn FeMnK
CO conversion ( %) 87.64 86.75
c,O
Gaseous 1 52.37 28.57
Hydro-carbons Cy 0.6 18.89
Distribution ' 25.02 5.07
(C basisi%) Ci 3 24.43
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cy’ 14.7 3.41

Cy 5.69 16.80

c 3 2.8
C-Cf 9.29 60.13
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Table 3. Activity of various catalyst
& 3. TRELFIAESE

Catalyst (6] CCS AC CB

CO conversion ( %) 60.90 74.60 87.60 77.73
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Table 4. Activity and olefin selectivity of various catalyst

R 4. TRBELRINEES BEEETE

ACl  AC2 AC3 AC4  ACS
CO conversion ( %) 86.75 8222 83.66 6947 79.1
C' 2380 274 3006 2857 2287
C, 1895 184 18.13 18.89 2039

Gaseous ' 694 55 568 507 596
Hydro-carbons Cs 2578 2422 2354 2443 27.08
Distribution c’ 402 533 395 341 419
(C basisi%) Cs 1668 1636 1551 1680 17.25
c’ 371 276 3.09 280 223

C,-Ci7 6142 5899 5720 60.13 64.72
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Table 5. Activity and olefin selectivity of various catalyst

R 5. TRELRINEES BEEETE

TT T2 T3 T4 T5 T6
CO conversion ( %) 80.9 807 855 837 817 841
Gaseous ¢’ 395 352 281 264 286 307

Hydro-carbons C, 0.7 0.7 17.5 14.7 17.2 16.6
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Distribution ' 230 207 61 71 63 69
(C basisi%) Cs 4.3 5.9 25.1 22.7 24.6 22.7

cy’ 199 187 40 40 40 44
Cy 17 33 168 154 162 16.1
cl 109 156 24 99 3.1 2.7

Cy-Cy 6.7 9.9 594 528 579 553

MBI 2, 5 WTLLEH, T1. T2 f PRI
B, AT TE BRI EY) .  It DU e
IEPEMERAG . BERSPERLEE MmN T3 TFIA LB
B G, R RRE KIREE &, e BT PR
AU, K e 6 T Fe-Mn-K R 4 70 (195 1 30 B ke
A YEERIER

anm
asm -|
250 -|

. N | TS TR
100 - -.[3
sm NMMW]Q
ol M i Ti

2Theta(®)

Figure.2 X-Ray diffraction patterns of catalyst
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