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Mechanism for catalytic Distribution of transition
Catalytic system Active phase activation of methane metal ions
Ru, X/H-Z5M-5 or Pt, Metalimetal MO +CHy — M-OH + CHZ Not discussed
XH-ZSM-5 with oxide 2CH, — CHe
X =Ga.Zn,or Cr
Mo/H-Z5M-5 Mo, CHy+ MoOs — CH-—H 4+ Mo O, MoO; crystallites and octahedral
— H‘—CH_‘,"’ + Moz agglomerates (NHyOH extractable)
— Mo=CH-: MoO3 /Al MoOyL)s (NHsOH
non-extractable)
Cu/H-Z5M-5 CuO Carbenium ion mechanism MNot discussed
Zn/H-Z5M-5 Zn0 CH4+Zn2+(s}—> CH™(s)+ MNot discussed
[Zn—H]*
Mo/H-Z5M-5 Mo, CHy— CH_; +H" Active phase in the zeolite channels
2CH; — C:Ha+ H:
Mo/H-Z5M-5 Mo C/Mo,— CH4+ O(s) — CH; + OHis) Not discussed
C—MoO, 20H(s)— H2O 4+ O(s)
2CH, — C:Hs
Mo/H-ZSM-5 Mo-C C>Hy formed on Mo2C and Active phase is predominantly
converted to aromatics at outer surface
at acid centers
Fe/H-ZSM-5 Fe:0a/Fe;Oy C>H,4 formed on transition Active phase is predominantly

metal lons and converted to at outer surface
aromatics at acid centers
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Study of activity of bimetallic catalysts supported on ZSM-° in catalysts conversion of methane to
benzene.

Abstract

Methane aromatization reaction and its conversion to benzene on molybdenum and tungsten with
ZSM-¢ zeolite base at A+ +°c were studied. Respective catalysts were made by metal salt insertion on
zeolite with different weight percentage between Y to) +. Catalysts were identified by XRD and FTIR
techniques and their structures were considered before and after reaction. Also, catalysts action and
conversion percentage and gained products selectivity were measured. The result showed that
increasing metal amount on catalyst surface causes methane to benzene conversion percentage to
increase. Catalysts conversion percentage comparison shows that molybdenum catalyst have more
action and stability and the more molybdenum in catalyst, the more conversion percentage and
catalyst action. Increasing metal amount on catalyst causes conversion percentage to increase. This
proves that primary activation of methane is conducted on the catalyst metal site. This condition
leads to subsequent reaction and final production of methane. This condition is viewed as
confirmation of two-factor mechanism. The mechanism includes two phase: Y)homolysis breaking
of C-H bond and formation of CHY radical an then ethylene, Y)Ethylene species cyclogenecity in the
precence of acid sites within ZSM-° channels. Considering reaction on mesoporous base showed
that no aromatic product was produced. This suggests that increasing diameter of base channels
causes cyclogenecity probability to decrease.
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