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Table 1- The feedstock composition of LPG (wt%o)

LPG Methane | Ethane | Propane | trans-2-butene | 1-butene | iso-butylene | sis-2-butene | iso-Butane | n-Butane
compositions
(Wt%) 0.10 0.20 46.8 0.26 0.28 0.20 0.26 21.6 30.3
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Figure 1- XRD patterns of the HZSM-5 and Co/HZSM-5 zeolites
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Table 2- Physicochemical properties of prepared HZSM-5

Sample Seer (M%Q) Sext (M?/Q) Smicro (M?9) | Vit (cm/g) Viero (M?/Q) Vneso (CM3/Q)
HZSM-5 230.4 39.7 190.7 0.156 0.103 0.053
Co/HZSM-5 225.7 43.6 182.1 0.145 0.099 0.046
(a) (b)
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Figure 3- N, adsorption/desorption isotherms for (a) HZSM-5 and (b) Co/HZSM-5 zeolites
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Figure 4- Decomposed UV visible spectra to Gaussian bands for HZSM-5 synthesized with aluminum chloride
25 pgrinag!l b 0o st HZSM5 Cddgiy sl (gl gLouily 4y UV visible (59801 4y s —F S

ToBt Gl GBolu 10 CILS puS (300 9 HZSM-5 Cldgiy aSudh 50 ki yud g iy 5o guinogl] Clale —F Jgu
Table 3- Concentration of Al pair, Al un-pair atoms in the HZSM-5 framework and the fraction of Co(ll) located at a, p and vy sites

Co(ll) in Sites (mmol/g) Al pairs Al un-pairs Algir atoms in sites
o B Y (mmol/g) (mmol/g) o (%) B (%) Y (%)
0.0217 0.0449 0.0035 0.1402 0.0002 30.9 64.1 5.0
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Figure 5- NH3-TPD profiles of HZSM-5 and Co/HZSM-5 zeolites
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Table 4- Acid properties of HZSM-5 and Co/HZSM-5 zeolites

Sample Total acid sites (mmol/g) | Weak acid sites (mmol/g) | Strong acid sites (mmol/g) | Weak/Strong (W/S) ratio
HZSM-5 1.292 0.729 0.563 1.295
Co/HZSM-5 1.139 0.704 0.435 1.618
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Figure 6-Yields of products in LPG cracking on HZSM-5 and Co/HZSM-5 (Temperature= 650°C; LPG flow rate= 25 cm®/min; N,
flow rate= 25 cm*/min, Reaction time=40 min)
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Figure 7- Feed conversion, selectivity, olefin yield, CH, and Cs" yields with the reaction time for LPG catalytic cracking on (a)
HZSM-5 and (b) Co/HZSM-5
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Table 5- Deactivation rate, amount and yield of coke loaded on HZSM-5 and Co/HZSM-5 zeolites

Sample Xo(%) Xi(%) D:(%) Coke amount (mg) Y coke(%0)
HZSM-5 91.36 66.23 27.51 194 9.7
Co/HZSM-5 90.77 68.50 24.53 13.6 6.8
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English Abstract

Effects of cobalt in activity reduction of close aluminums in the HZSM-5
framework and its role in enhancing light olefins production in Catalytic

cracking of LPG fuel
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In this investigation, HZSM-5 zeolite with AICI; as aluminum source were synthesized by hydrothermal
method and modified with cobalt. HZSM-5 and Co/HZSM-5 zeolites were used to investigate the product
distribution in LPG fuel cracking. The prepared catalysts were characterized by XRD, FTIR, SEM, BET,
XRF, NH3-TPD and Al MAS NMR analyses. The results of NH;-TPD showed that the acidity of Co/HZSM-
5 zeolite was lower than HZSM-5. Aluminum distribution in the framework of HZSM-5 was determined by
chemical analysis of XRF and reflectance UV-Visible analysis. The results indicated that the proportion of
close Al atoms and single Al atoms in the zeolite framework was 28.6% and 71.4%, respectively. The
obtained olefin yield for Co/HZSM-5 (48.1%) was higher than HZSM-5 (45.4%) in catalytic cracking of LPG
fuel. The yield of C** heavy products, formed coke and deactivation rate for Co/HZSM-5 catalyst were lower
than unmodified HZSM-5.

Keywords: LPG fuel, HZSM-5, Close Aluminum, Cobalt, Olefin
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