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1. Methanol to gasoline
2. Composite catalyst
3. Vacum gas ail
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1. Lumped kinetic model
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Table 1- Material used for preparing catalysts

Materials Formula Application Company
Methanol CH;30H Feed Dr.Mojallali
Ammonium nitrate NH4NOs lon exchange Agent Ghatran Shimi
Sodium chloride NaCl lon exchange Agent Dr.Mojallali
Hydrochloric Acid HCI Acid Treatment Dr.Mojallali
Aluminum Hydroxide Al(OH); Aluminum Source Riedel-de Haén
Sodium Aluminat NaAIlO, Aluminum Source TECHNICAL
Sodium Hydroxide NaOH Alkaline Agent Dr.Mojallali
Commercial Beta zeolite Beta Seed Zeolist
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1. MATLAB
2. Weight Hourly Space Velocity
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1. Philips
2. Micromeritics
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Figure 1- The setup configuration for the MTG tests
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Figure 2- Algorithm of kinetic model to obtain kinetic parameters [24]
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Table 2- Operational variables in kinetical investigation of MTG process

Variable Level 1 Level 2 Level 3
Temperature(°C) 380 400 420
WHSV(hr?) 20 33 66
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Figure 3- XRD patterns of (a) ZSM-5, (b) TF-BEA and (c) ZSM-5/Beta
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Figure 4- FE-SEM analysis of samples including (a):ZSM-5, (b): TF-BEA and (j):ZSM-5/Beta
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Table 3- Textural properties of synthesized samples
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Total acid
Sample SBETa SEXTb Smicrz:tb VtotalC Vmicrob Vmesod A-P-D(nm) amounte
TF-BEA 116.90 | 46.01 70.89 0.120 | 0.0230 | 0.097 28.50 -
ZSM-5 23196 | 11.03 | 220.93 | 0.125 | 0.0900 | 0.035 2.16 1.54
ZSM-5/Beta 220.89 | 11.71 | 209.18 | 0.231 | 0.0920 | 0.139 4.19 1.29

a: BET_Method (m%gr)

b: t-plot Method (m?/gr)c: Volume adsorbed at p/p, = 0.99 (ml/gr)
d: Vt'VMicro (ml/gr)

e: mmol NH3/g
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Figure 5- N, adsorption-desorption isotherms and BJH pore size distribution of the synthesized samples.
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Figure 7- Methanol conversion as a function of time on stream
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Figure 8- Distribution of liquid product over the synthesized samples.
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Figure 9- TGA analysis of coked samples
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Figure 10- Arrhenius diagram for determining kinetic parameters
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Table 4- Kinetical parameters of the proposed path in the Krambeck model
. kj 1
Numb: React t (—— (—
umber eaction route El(mol) ko"(hr)
1 MeOH / DME(A) —&— lightolefis(C) 85 21316671
2 2C —~— productyD) 28 58747
3 A+D—% 3D 41 917125
4 C+D—*% 5D 99 43217
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English Abstract
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The search for alternative ways to produce important fuels such as gasoline is crucial. One of these
technologies is the process of converting methanol to gasoline, which will have a high economic position in the
future. A common catalyst for the MTG process is the ZSM-5 zeolite, which, despite its many benefits, is
rapidly deactivated. Therefore, the production of a suitable catalyst with high stability and resistance to coke
deposition is of great interest in the industry. In this study, the efficiency of a composite catalyst consisting of
ZSM-5 and Beta zeolites in improving coke stability and distribution of liquid products has been studied. To
reduce the costs, the two zeolites were synthesized using a template free method and using a cheap natural
source like rice husk. The results showed that introducing Beta zeolite decreases the acidity of the composite
catalyst, improves the structural properties of the catalyst by creating mesopores, and improves the performance
in the MTG process so that deactivation time increases by 60%. Moreover, the study of process kinetics using
the Krambeck model, which included 3 lumps of methanol/dimethyl ether, light olefins, and gasoline, showed
that the results of the model are in good agreement with the results of the laboratory data.

Keywords: Composite catalyst, ZSM-5, Beta, Template free, lumped kinetic
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