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On the Olefin Formation by Thermal Cracking of Naphtha
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*,**Dept. of Chem. Eng., Hanyang Univ.

Thermal cracking of n-Hexane, the major component of naphtha was carried out the similar temperature

range of commercial naphtha cracking unit operation, in order to search the data for reactor design.

In this work the lighter fraction of naphtha and the n-Hexane were decomposed thermally at the reaction
temperature range 650—800°C and catalytically at 600~700°C for the comparison.

The gaseous product was analyzed by gas chromatography.

The combination of the mole fractions of gaseous product and equilibrium constants (Kn) of several

subsystems in all the decomposition reaction was plotted against the pyrolysis severity function (¢-6°-%),
Then, distribution of the major gas components could be roughly predicted by the severity function.

The actual weight percent of ethylene was 15~25% in the range of pyrolysis severity function 1300~

1500 and was compared with the estimated value from the empirical equation proposed by H.R. Linden

and J. M. Reid®.

It is possibly considered that n-Hexane can be used as the representative component to obtain the reactor

design data of naphtha cracking unit experimentally, for the difference of gas distribution between naphtha

and n-Hexane cracking was not clearly found.
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Fig. 3 Effect of Pyrolysis Severity on C,Hg/C.H,
Weight ratio. - (¢->°C)
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Fig. 4 Effect of pyrolysis severity on C.H./CH,
mole ratio. (¢—-°C)
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Fig. 6 Relationship between pyrolysis temperature
(t°C), reaction time (4) and calculated CH,/H,
mole ratio
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C-H; Carbon-Hydrogen weight ratio of feed.

f; partial pressure product.

K.; Fa at equilibrium.

t; Maximum temperature in flow reactor [°C or °F]

6; Reaction time based on #, free volume of reaction
zone and total exit gas flow rate, neglecting volume
contribution of non gaseous products as calculated from
ideal gas law (sec.]

a: Mole fraction of components in total exit gas.

siatast, X5 H3E, 1967 9N

w; weight of one gas component converted per unit

mass of sample [%]
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