CHAPTER I

LITERATURE REVIEWS

prominent studies and"the ified zeolite for dehydrogenation and aromatization

N

Ono et al. [1 ane, propane, pentane, and

hexane over H-ZSM-5, ( M- zeolite. In the ethane conversion,

zinc cations act as dehydmga atie  ce or ethane. For other hydrocarbons, the

cracking of the startin is the first step of the

conversion, and metal cations A drogenation of the clefinic
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Steinbefg et al. [22] studled the nnnversmn of ethane into ammaﬁm on P/H-

TSI B oms o

and at 600 h™. They reported the reaction mechanism involves the primary

intermediates.

dehydrogenation of ethane to ethene followed by oligomerization and aromatization.
Hydrogen, although produced in the reaction, inhibits the complex processes but is

necessary to prevent the coking.
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Wang et al. [23] studies the effect of acidity of H-ZSM-5 type zeolite on
conversion of alkene and alkanes to gasoline and aromatics. Conversion and
product distribution depended closely on the acid strength distribution and the

reactant chain length. n-Paraffins were much less reactive than -olefins over the

relatively weaker acid sites, but reactivity was enhanced by small amounts of olefins.

temperature of the zeolité” and ¥ /4 s at 1053 K. Furthermore, it was

found that the acid n i the ? ) reased, and non-framework gallium

species increased, f n-Ien asing pretreatment 1 pergture. Thus, it is suggested
that the trends in theﬁat yst ffe result from" (1) the @ppropriate combination of the
dehydrogenation activityzand the acidicgactivity, (2) the rapid decrease of coke
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The kinetics of propane conversion on acidic zeolites were investigated by
Bandiera and Taarit [4]. The kinetic measurement were conducted under conditions

that ensure the true kinetic rates for dehydrogenation and cracking to be determined.



The ratio of dehydrogenation to cracking rates was shown to be independent of

temperature. It was not affected by the acid strength or topology.

Buckles et al. [25] reported propane conversion over zeolite H-Y and Ga™
exchanged zeolite Y. They observed that in the presence of Ga®* the mechanism of

propane activation is changed f

1 ”/:radung pathway to a dehydrogenation
pathway.

\ tion and cracking properties of

\\\\.,\ er the H(Ga)-MFI decreased

\g- a comparable H(AI)-MFI.

Bandiera and Taz
an authentic H(Ga)
dramatically in comp,

Conversely, the dehydj er the H(Ga)-MF| was very much

increased. The Bronstedfa: th the framework galliurm seem to
operate in a similar mann ith framework aluminium in H{AI)-
MFI. However, since thei _sire ?,_f' 5 : ated, their greater dehydrogenation

activity is ascribed;
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Bayense et al. [#5).studied the results of propane aromatization over gallium

contining ol e, s bl oo of gtcsctes ntac

of a[umlnarsilmate results in slightfy lower conwarsions of progane but more higher
ammsﬂ m »@eq ﬂ 1 w alm ’L@a &L} coordinatively
unsaturated gallium species in combination with strong Bronsted acid sites. The
deactivation by coke formation is much faster over gallosilicates when compared to

the aluminosilicates.




Backles et al. [14] studied the aromatization of propane on Ga;0Os, H-ZSM-5
and Ga203/H-ZSM-5 catalysts. They found that on addition of a gallium phase to H-
ZSM-5, the yield of methane is significantly decreased. These results are discussed
with respect to the mechanism of formation of the initial reaction product from
propane. It is proposed that the synergy observed between the gallium compound

and the zeolite can be explained i

s of a mechanism in which the role of the
gallium phase is to induce bond pof; in the propane, which leads to

attack via the Bronsted “aeid s : I which leads to initial C-H bond

hydrocarbons than H-ZSM _;f;:.f'l : JiX selectivity. The primary role of the

Zn®" species is in C-H activafion & d the formation of the intermediates into

Fukase et al. (27) reported the eleatronic and geometric effect of platinum on

the catalyst a%nu&dgam &Lﬂﬁaﬂf&l ’c.-] neiana over platinum ion-
excha inc-aluminosilicate. THey found thé>deactivation of.catalyst decreased
with |mﬁ|§ ﬂﬁnmilmg %ﬂﬂmuﬂ platinum atoms

became more cationic and were located inside the zeolite pores when platinum was
loaded onto zeolites with a higher strong acid site density. Platinum atom were less
cationic and trended to migrate to external surface where aggregated when platinum
was loaded onto zeolites that had a lower strong acid site density and they assumed

to the deactivation of catalyst cause the migration and aggregation of platinum.




Guisnet et al. [16] studied the conversion of ethane, propane, n-butane,
isobutane and of the corresponding alkenes at 530 °C on a H-ZSM-5 zeolite (Si/Al =
40). From propane an- butanes the primary products result from dehydrogenation
and cracking, cracking being more rapid than dehydrogenation. Ethane undergoes

mainly dehydrogenation and leads slowly to methane. It is suggested that these

over modified ZSM-5 by indorpeiating a metdkcation (Mo or Zn). A 100 % selectivity
of benzene, conversion beir
k), 4
Inui et al. [ZE titiﬂén typical zeolite catalysts;
H-ZSM-5, H-Zn-Silicatg, platinum ion-gxchanged H-Zn-Silicate and H-Pt.Zn-

blmetatlnmhc@ u\EJ ’lm %Aﬂaﬁ w.&r]a%mcatesr platinum ion-

exchan -Zn-SIlll:atE and H-PfZn-bimetallgsilicate, were the most effective for
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The effect of platinum on the deactivation was found on Pt-modified H-Zn-Silicate, on

1ed at 970 K and pressure 200 kPa.

aromati

H-Pt.Zn-bimetallosilicate almost no coke formation was cbserved. This result was
reflected in a duration test for 20 hr, in which no significant change in aromatic
formation was observed, although a considerable amount of aromatics as precursors

of coke was produced.
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Burch and Crabb [7] studied the pyrolysis and the oxidative dehydrogenation
of propane on V/MgO catalysts. It has been found that by optimizing the propane/air
ratio. It has been possible to obtain very high yields of propene and ethene They
founded that the maximum to propene at a specific conversion of propane is never
higher than can be obtained in the absence of a catalyst. The results also show no

obvious correlation between cataly perties and the presence of specific

han optimum selectivities to propene

nﬁlysts of small, but undetected,

o

sion of C;-Cy paraffins to small
fimary products and are usually
ducts such as aromatics on the
ZSM-5 zeolites. Thermall§f tyge ZSM-5 and Ba/HZSM-5 catalysts
were developed and favours! sonditions were introduced for the

“ light paraffins to small

‘ a Qv
The ﬂnuﬂ%mﬂm@ i%ﬂzﬂ!i catalysts of n-butane
aromatization ?v'lere study by Shpifo et al. [29]4They suggestéd that the Pt and Ga
syner@q m’;ﬁfﬁnﬁ] 5 lmg mrgrgtnzf:‘l@tﬂmmmics at the
account of rapid dehydrogenation and suppressing such side reactions as
hydrogenolysis and hydrogenation (Pt), cracking and isomerization (Ga). Both far
distance effects (hydrogen spillover) and intimate contact between Pt particles and

reduced Ga(l) ion seem to be responsible for the enhancement of aromatization

activity and stability of Pt-Ga zeolite catalysts.
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Buckles and Hutchings [11] studied the conversion of propene and aromatic
hydrocarbons has been studied using cofed NO, O;, and H; to probe the reaction
mechanism with H-ZSM-5 and Ga,0s/H-ZSM-5 physical mixtures as catalysts. No
co-feeding with H-ZSM-5 causes a decrease in the conversion of propane and in the

yields of methane and aromatic products. Although propane conversion decreases,

feeding of excess H;, the aromatization of propane,

has very little effect ane, over H-ZSM-5 although the

selectivities to alkanes

Cheung et al. [3 ; ?W ‘Catalysts, namely sulfated zirconia, iron-
and manganese-promoted” silifaied 2 1 USY zeolite for conversion of

propane at 1 atm, 2{1{)-45__19,[3}@%‘ opane pastial pressures in the range 0.01-0.05

atm. Both rnrnnt - emoled-sullaied-sieonia were found to be active for
S @ A

conversion of pmpaﬂ i ; mﬂiana, ethane, ethylene, and

propylene in the temperature range 200-350 °C, but catalyst deactivation was rapid.
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A. Sriphusitto [19] studied the conversion of liquefied petroleum gas (LPG)
such as propane, butane to aromatic hydrocarbons over MFI-type catalysts

containing various metals. It has been shown that zinc and gallium improved both the
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activity and selectivity of propane aromatization. He has found that NH.-Zn-silicate
catalyst exhibited high propylene selectivity from propane but the propane

conversion was low.

From the reviews, it was found that Zn cation play the role in C-H activation
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