Every metal which catalyzes a reaction of hydrocarbon is covered by a layer of
carbon compounds during a seaction mceous deposit forms immediately
when hydrocarbons  are F« the catalystfeading to the deactivation of

catalysts for hydrocarbon on, The behavior of carbon deposition has received
a great deal of attention. \ \

Reviewed Paper.

In this section,

Barbier et.al (1980) have s > selective poidoning by coke formation on
a Pt/ALLO; catalyst. The res | s ed oxidation of coke
by oxygen mixture in tlmtanperature range of 0-500°C imicated two peaks as showed

in figure 2.1. 'ﬁr e could be ascribed to riletal deacnvanonﬁthe other to coke on

umm & relotOh by chdidpediane have iffered due

to the sites depnsﬂed by coke.
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on and Somorjai (1982) have found that coke deposited on platinum is
of two distinct types: one easily removed by hydrogen, the other more resistant to

alumina suppo

hydrogen removal. These cokes referred to as reversible and irreversible (graphitic)
coke, respectively. The reversible coke is a hydrogenated surface species (H/C atomic
ratio of 1.5-2.0) and the irreversible coke is graphitic in nature (H/C = 0.2)
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Barbier et.al. (1985) have characterized the coke deposition on heterogeneous
catalysts by Temperature-Programmed Oxidation. The comparison between the
amount of CO; produced and the amount of O; consumed gives the ratio of H/C. For a
P/ALO; catalyst it has been shown that coke deposited on the metal is less
dehydrogenated than coke deposited on the support.



Barbier (1986) has reviewed coking of reforming catalysts. The review
discussed about the relationship between the experimental working conditions of the
catalysts and the quantity, the chemical nature, the location and the toxicity of
deposited coke. A discussion of the effect of the metallic and acidic function brings out
that coking is a balanced reaction between production and destruction of coke

precursors, nucleation, growth and EWI‘ n of more ordered carbon deposits.
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ve @he relationship between activity,

several bimetallic catalysts™ he{ fond that the benefit:of bimetallic catalysts originate
from controlling of i for desired reactions.

Comparison between t-Re Py Pt-Ga/AlLO; catalysts throw light on

the importance of the di ntrolling activity, selectivity,
and coking.

Carlos et.al. (1989) have : Wbarison of coke burning on catalysts
coked in a commercial plant aifd:ﬁ—iﬁa oratory. . mercial catalyst coked in a
commercial ,;_;;;_,;,;___,,____;_,; -compared with & laboratory catalyst and the
fresh commercial one qaketd ring laborat periments at pressure lower than the

commercial. The carbon ?ncentraliﬂn on th;ﬁatalyst and hydrogen/hydrocarbon ratio
=N

of the coke w nﬂ I?Wﬂﬁ] and test reaction for

of the coked ca '

metallic and acidic functions g talysts were also pﬁunned. The main
differenge is,in the ¢ iti its di imo; )Ta tﬂic functions of
the catal ﬁjﬁiﬁ%ﬁlﬁiﬂﬂhe cﬂe the laboratory
coked catalysts is richer in hydrogen, covers the metallic function in a higher
proportion, and is burnt faster. The catalytic activity for the hydrogenation (metallic
reaction) of the laboratory-coked catalyst is decreased more, but it can be partially

recovered by increasing the hydrogen pressure. The reduction on the acidic activity
produced by coking is similar for both catalysts.



Biswas et.al. (1987) have proposed the role of catalyst surface morphology on
activity and selectivity and the ensemble requirement. They have indicated that the
coke deposition during long-term reformer operation is found to be on the alumina.
Two types of coke are distinguished on the metal sites; they are labeled reversible and
irreversible (graphitic) coke.

Liwu et.al. (1990) have & rocess of carbon deposition on

Pt/Al,O; and Pt-Sn/AlLO; " conditions in a multifunctional
| — E—

amisorption, TPO and TPSR

ions. They have mentioned

and Pt-Sn catalysts. The

apparatus which could be

IS

(Temperature-Program
that carbon deposition

carbonaceous materials y ogiginated Tom the . tﬂi‘ﬁrﬁme might be converted to
carbon through successiveielydroge NALION ON 1 -r or they might continuously
migrate to the support with irrevéssible coke formation through condensation or

FF -
Fok o

chemisorption of the hydrocarbofi o the

could migrate toward ﬂm suppﬁ'rr’:ﬁi"ﬂ casily. The ion of carbon deposited on
the support of the platisum-tin-cataiyst-was- thanthat of the platinum catalysts.

Long term and short term deactivation on Pt/AlO; and Pt-Sn/Al,O; catalysts

S o Y]
in n-hexane co _ Sra) (1987) at atmospheric
pressure and Iﬁﬂvﬂmmﬁ ‘vrﬂ I i EJ |ﬂﬂ§

types of deactivation are very pronounced on
catalysts,-in-whi itho Bl q.fﬁ iquic Aotms ofitin or lithium.
lem’%mﬁngﬁdﬁmm i m:z ized reaction
scheme, in which poisoning metallic and acidic sites and formation of a carbonaceous

surface overlayer have their distinct contribution.

Zhang Tao et.al. (1991) have investigated the process of carbon deposition on
Pt/Al;O; and Pt-Sn/AlOs; catalysts under different conditions in a multi-function
apparatus. They have found amorphous carbon and graphitic carbon by electron
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microscopy. They mentioned that the first peak of the TPO profile disappears after
partial oxidation of a coked catalyst, and the activity is completely recovered. The
results of TEM (Transmission Electron Microscopy) and SAED (Selective Area
Electron Diffraction) examination of the residual carbon on Pt-Sn catalysts after partial
oxidation implies that the first peak of the TPO profile corresponds to carbon deposits

located mainly on the metal su the second one derives from the more

Basso et.al. (1991). udied the of metal-support interaction on
4 PUALOs catalyst by pulse oxidation
oxidized before any carbon

coke deposition and
technique. They have

Kirszensztejn g al {1992) have fuund that the carbﬂnacmus deposit enlarge
the cumulative am:l specific surface
area Sger. As qymmpmmg nitrogen Isntherms as well as pore size
distribu irt re and-after ¢ e was found to
have ltswmgﬂ 1'was'developed ﬂﬁjﬁrﬂ catalyst porous

Somsak Amornchanthanakorn (1992) has been investigated the research of
coke formation on dehydrogenation catalyst. The work concerned the deactivation in
propane dehydrogenation reaction on 3 types of catalyst and to characterize the coke
deposited on these catalysts. The catalysts studied were (0.3 wt.%)Pt/ALO; ,



( 0.3 wt.%)Pt-(0.3 wt.%)Sn/ALO;, (0.3 wt.%)Pt-(0.3 wt.%)Re/AlOs, (0.3 wt.%)Pt-
(0.3 wt.%)Sn-(0.6 wt.%)Li , (0.3 wt.%)Pt-(0.3 wt.%)Re-(0.6 wt.%)Li . He found that
comparison to the base PU/ALO; catalyst, the Pt-Sn/Al,O; and Pt-Sn-Li/Al,O; have
higher initial propane conversion. On the contrary Pt-Re/AL,O; and Pt-Re-Li/Al,O;
have lower initial propane conversion than the Pt/Al,O; catalyst. An addition of tin to

to Pt/AlO; promoted the mﬂiﬁ]n'\; ylene selectivity of catalyst. The
comparison of irreversible & : nmhlc ﬁiem deactivation of metal active
' wsmmzm and Pt-Sn-Li/ALO;
uld m in the decreasing order as:

the base Pt/ALO; catalyst enhances th ;lp}rlene selectivity. And addition of rhenium

sites, was carried out ama;

catalysts. The amount

Pt-Sn/AlLOs > PY/ALO: 08, Th mnouﬁts&f irreversible coke deposited
on the metal active sites W forth.;: catalyst that had the higher
amounts of the total irr g ¢ [Te ts also reviewed that addition of

“T'emperature-Programmed
with a linear combination

of power-law kinetic expressznns The \fﬂhdlt}f and hrmta ions of the model, for carbon
oxidation on umber, catalyst mass
and oxygen ;@nﬂm mm ﬂﬂj odel agreed well with
their ex le d mophology
have a g:ﬁﬁﬁu ﬁ ﬁ:ﬁ)mﬁi&ﬁwm;ﬁ{ orm of kinetic
ezpresslcn does not explicitly account for all the physical phenomena in a coke-burn
process, it considers some of the most important factors: the effect of carbon surface
area and the promotional effect of supported metal on coke-burn kinetics.
Deconvolution of a complex TPO spectra by the above model provides kinetic

parameters which can be used to predict TPO spectra of partial-coke-burn
experiments. Difficulties in the predictive capability of this model arrive if other factors
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such as large variations in coke morphology and coke particle size exist and there is no
information relating them to a particular feature in the TPO spectrum. However, the
model can adequately account for these variations, if their characteristics and extent

are known, e.g., they may be determined by electron microscopy.

Atchara Saengpoo (1995) has) estimated the kinetic parameters of coke
burning on PY/ALO; dehydrogenatior st by TPO and constant temperature
: ' deposit on the catalyst in three

T —
i the sites which can be eliminated

ympletely cover the sites which
can be burnt at a tempegaturg@irgund 450°C 3)on support that can be removed at
ddi | ! imental evidences suggested that
changing temperature of dehyt *.--'; 1n the range of 550-650°C and
variation of hydrogen/hydr on Zanol ) ween O and 3, though can
‘ ‘ 5 | yemount of coke. Characteristic
of coke burning emerge fror I -i that combustion should be in series,
i.e. coke 1, coke 2 followed- . ation_gave values of activation
= ;-:-—‘7. or coke 3 about 4560 K.

respectively. The reamﬁ" orde . cmn-atinn of coke was 0.5.
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