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different temperatures ) XRD
Catalvst BET Pore volume Average pore Figure 2 XRD patterns of the catalysts calcined at
atalys . B .
m’ g v/ em’ g7 diameter d /nm different temperatures
M350 216.1 0.26 4.6 I a-Fe, 0, 2 M350 3 M400 4 M450
M400 200.4 0.25 4.9 5 M500 6 M550
M450 170.7 0.24 5.3
M500 148.8 0.22 5.7
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2 MES
Table 2 Mossbauer spectra parameters of the

catalysts calcined at different temperatures

Méissbauer parameters

Catalyst Phases IS QS Hhf  Area
w/ mm s uw/ mm- s kOe w/%

M350 Fe'* 1 0.33 0.59 - 36.6
Fe’* I 0.31 1.01 - 63.4
M400 Fe'* T 0.34 0.62 - 48.7
Fe’* 1 0.32 1.09 - 51.3
M450 Fe'* | 0.33 0.61 - 572
Fe’* 11 0.32 1.14 - 42.8
M500 Fe'* | 0.33 0.60 - 66.4
Fe’* 1 0.32 1.23 - 33.6
M550 o -Fe,0,  0.38 -0.14 49 17.6
Fe'* 1 0.33 0.51 - 29.1

Fe’* 1 0.32 0.94 - 53.3
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reaction conditions H,/CO = 2.2 mol ratio 500 C G, -C, +
GHSV =2000h™" p = 2.0MPa ¢ = 250 °C Cs, 79 %
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Table 3 Hydrocarbon selectivity and activity of the catalysts calcined at different temperatures
Catalyst M350 M400 M450 M500 M550
Time on stream ¢/h 86 230 86 230 86 230 86 230 86 230

CO conversion x /% 78.77  77.71 73.64 73.14 71.71  71.46 59.17 67.19 54.78  61.50
CO +H, conversion x /%  48.86  44.43 46.98  46.59 39.84  43.97 37.34  44.75 32.68  34.93

H,/CO TG” 6.81 7.10 6.03 5.89 5.82 5.30 4.41 4.94 4.45 4.91
HC distribution s /%
CH, 10.96 8.64 8.56 7.11 6.37 5.95 5.37 5.30 4.45 4.81
G, -C, 20.95  22.93 19.72  19.41 20.51  20.28 19.15  19.68 19.37  20.18
C, -C; 11.01  13.41 10.34  10.93 10.84  11.98 10.19 11.70 10.38  11.93
Cs-Cy, 22.82  25.09 23.05 24.07 24.15  26.08 23.57 23.24 23.62 25.31
C, -Cy 15.90  16.21 20.47  21.69 17.81 19.85 20.87  21.30 19.38 17.54
Cio. 29.37  27.13 28.20 27.72 31.16  27.84 31.04  30.48 33.18 32.16
G, -C,; +Cy, 79.10 81.84 82.06 84.41 83.96 85.75 86.30 87.72 87.76  86.94

# denotes the molar ratio of H,/CO mol ratio in tail gas
4
Table 4 Oxygenates selectivities of the catalysts calcined at different temperatures
Catalyst M350 M400 M450 M500 M550
Time on stream ¢ /h 86 230 86 230 86 230 86 230 86 230

Oxygenates selectivity
in water phase
Acid w /% 3.12 3.02 3.25 3.09 3.40 3.43 3.32 3.69 3.39 3.69
Alcohol w /% 15.90 16.05 18.60  17.44 16.66  15.63 15.77 17.16 17.89  16.42
Aldehyde w /% 0.60 0.72 0.77 1.49 0.61 0.65 1.32 0.63 1.31 0.70
Ketone w /% 0.87 0.82 0.55 0.64 0.42 0.35 0.40 0.34 0.47 0.33
Ester w /% 0.11 0.09 0.08 0.09 0.06 0.04 0.15 0.04 0.05 0.04
Oxygenates in oil phase w /% 18.90  18.90 18.45 19.85 19.80  18.81 19.51  19.47 17.66  21.12
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Effect of calcination temperature on magnesium promoted iron - based catalyst
for Fischer - Tropsch synthesis

SUN Yu -chuan' > YANG Jun’ TANG Yu® HAO Qing —lan' TIAN Lei'
ZHANG Zhi - xin' XIANG Hong - wei' LI Yong — wang'
1. State Key Laboratory of Coal Conversion Institute of Coal Chemistry Chinese Academy of Sciences Taiyuan 030001 China
2. Department of Chemistry Jinan University Guangzhou 510632 China

Abstract Magnesium — promoted Fe/Cu/K/SiO, catalyst for Fischer — Tropsch synthesis FTS was prepared
using spray — dried technology. The structures of the catalysts after calcination at different temperatures were
characterized by means of N, physisorption X —ray diffraction XRD  Mdssbauer spectroscopy MES  and
H, temperature — programmed reduction TPR . It showed that increasing calcination temperature decreased the
BET surface area and increased the average pore diameter and the size of o — Fe,O, crystallite for the catalyst
leading to a difficult reduction of the active phase. The Fischer — Tropsch performance of the catalysts after
calcination was tested in a fixed bed reactor under the conditions of 250 C 2.0 MPa and 2 000 h~'. With the
increase of the calcination temperature the initial activity of the catalyst decreased and the activity gradually
approached to a stable value with time on stream depending on the induction period which prolonged with
increasing calcination temperature. Additionally the increase of the calcination temperature also favored the
formation of heavy hydrocarbons and declined the CH, selectivity.

Key words Fischer — Tropsch synthesis iron — based catalyst magnesium promoter calcination temperature

spray — dried technology
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