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Abstract

The production of light olefins, are the key components in petrochemical Received: 9 February 2024
industries, is possible via different technologies. The Fischer—Tropsch Accepted: 10 August 2024
(FT) process as a proper method, aims to convert syngas to light olefins Page Number: 102-115

with high selectivity over a proper catalyst, reduce methane formation,
and avoid the production of excess CO. In this research, Fe/Co/y-Al,03
and Fe/Co/yAl03+H-ZSM-5 catalysts synthesized by the IWI procedure
to research the effects of H-ZSM-5 zeolite addition on the catalytic
activity and selectivity in a fixed-bed reactor were Characterization of
catalysts was carried out usingby XRD, BET, H, — TPR. Operation of
synthetic catalysts conducted in a temperature range of 260-280-300 °C,
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Studying of the Synergistic Effect of H-ZSM-5 Zeolite and ...

pressure range of 1-5-10 bar, H,/CO feed ratio of 1.3 and a Keywords:

space velocity of 2L.g/h. By adding 20% of zeolite H-ZSM-5 to Production of Light Olefins,
gamma-alumina support, the production of light olefins increased from Fischer-Tropsch Synthesis,
7.86% to 8.49%, the percentage of carbon monoxide increased from H-ZSM-5 Zeolite,

23.76% to 26.42% and also The selectivity of CH, decreased from Fe-Coly-Al,03+H-ZSM-5,

89.43% to 41.28%. Synergistic Effect
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Figure 1. Schematic of the process of converting natural gas into
valuable products through Fischer-Tropsch synthesis.
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3. Water Gas Shift

1. Fischer Tropsch Synthesis
2. Anderson-Schulz-Flory
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Table 1. The composition of the percentage of
metals in the catalysts.

Catalyst Fe co
y (%WH) (%oWH)

FCA 15 5

FCAZ 15 5
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3. X-ray Diffraction

1. Incipient Wetness Impregnation
2. Temperature Program Reduction (TPR)
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Figure 2. Catalyst test system.
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Table 2. The structure characteristics of the supports and calcined catalysts.

Catalyst SeeT (M?/g)
H-ZSM-5 320
y — Al,o05 176.5
20% H-ZSM-5+80% y — Al,05 273.9
FCA 161.5
FCAZ 184.8

Pore Volume (Cm?3/g) Pore Size (‘A)

0.65 8.5
0.17 10.1
0.56 8.9
0.58 8.3
0.47 8.5
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Table 3. The peak temperature of the analysis curves of H2-TPR and the amount of hydrogen gas absorption in each step.

Catalyst Temperature
397.6
FCA
628
390.6
FCAZ
611.2

0.04 0.73
0.10 1.83
0.05 1.13
0.12 2.70
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Figure 5. XRD patterns of the catalysts FCA, FCAZ.
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Table 4. Reactor test results T=280°C and P=5bar.
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Figure 6. check the amount of carbon monoxide conversion of FCA and FCAZ catalysts at pressures of 1-5-10 bar
and temperatures of 300-280-260 °C.
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Figure 7. Check the amount of methane selectivity of FCA and FCAZ catalysts at pressures of 1-5-10 bar
and temperatures of 300-280-260 °C.
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