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roaiie e KINETIC CONSIDERATIONS Bl

ﬁ

The oreokmg or deoomposumn of orgamo oompounds by heat 1s- o %
- generally explained on the basis of the occurrence of intermolecular
collisions of such violence that the bonds holdmg together the various |

atoms or groups are ruptured. This kinetic theory seems to take

~account of all the phenomena of the reaction. The degree of ora,ok-_ ‘

ing varies in the same direction as the temperature to which the sub-

“stance is heated; thatis, the higher the 'tempera,ture the greater is the
cracking. Tlus 1S as would be expected when it 1s remembered that

the velocity of molecular vibration, and oonsequen‘bly the V1olenoe

“of impact, increases with temperature. . _ H
Likewise it is known that, other factors bemg equa,l cracking 18
more easily produced in oompouuds of large than of small molecular

weight. If velocities of vibration are equal, then the large molecule

has a la,rger momentum than the smaller, a,nd et the imstant of
collision is subjected to a greater strain. e i .
- Molecular structure is another factor havmg an influence tha.t --
can be largely predicted on the basis of kinetic considerations.

Cyllic compounds are more stable than those of the strmght—oham

type, as would be expected in view of their greater compactness of
Likewise if a compound consists of a cyclic nucleus with

structure
an attached side chain, or of two cyclic nuclei united through Q-

straigcht chain, the Weak point is undoubtedly the chain. As indi-
cated later, there 1S a general tendenoy for deoompos1t1on of petro-
leum up to a certain stage to result in the production of benzene,
‘which is the sm’lplest and most stable of the monooyoho hydrocarbons.

‘With the preceding oonmderetmns in view it is easy to understand

the character of the omokmcr process as indicated by the information
already at hand. It may be stated also that the indications obtained
- from the equilibrium constants, ﬁgured eooordmg to the Nernst
equa,tlon (see Ta,ble 4) ere entu'ely in aooord Wlth those ]ust men-

t1oned , .
Some 1mporta,ut indications may be obtemed regerdmg rela,twe

degrees of formation of various aromatic hydrocarbons without con-
Expemenoe has indi-

cated that large paraffin molecules are less stable than small ones,
that paraffins are less stable than oleﬁns and that sta,b]llty increases

sidering the absolute conditions of cracking.

with decrease in sa,turatlon It appears, therefore, that benzene for-

~_mation requires a more. strehuous reaction in the cracking process
~ than does toluene formation, as toluene is in part aliphatic, owing to
~the presence of the _methyl group that makes up the side chain.
- Likewise it appears that, Xylene having two methyl groups, should
show the same variation in stability as toluene but that it should
The probability

always oceur in about half the quan’mty of toluene
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- original material.

| used, but the results sgreed entlrely with those of the first. geriess
A study of reaction products has fum1shed md1oa,t1ons that may

REACTION AMOﬁTG -AROMATTC- HYDROCM{BONS. o e

of 1ts formation is half thst of the formation of toluene and the

probebmty of its: deoomposﬂuon twice as great.

The formation of naphthalene and anthracene seems to 11eoess1ta,te.‘

the deoompos;ttlon of benzene nuclei. The formation of these poly-

_ cyoho hydrocarbons should, therefore, be coincident W1th 2 deoreese’-
2 m the uumber of monooyoho molecules |
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EXPERIMEN TS WITH INTERAROMATIC REACTIONS

- Both solentlﬁoa,lly and oommerolally ‘the dlflerenoes among tlle
various aromatic hydrocarbons are of almost, if not qu1te as greet'
importance as the differences among classes. .
- ments were, therefore, conducted for the purpose of establishing facts
~ concerning the mﬂuenoe of varying conditions of temperature and
In the first series four typical
~ monocyelic hydrocarbons, cymene, xylene, toluene, and benzene
were subjected to cracking, each at three different temperatures, end -

The solid polycyeclic "

Two series of experi-

pressure on interaromatic reactions.

at each temperature under four pressures.
hydrocarbons, naphthalene and anthracene, were also cracked, but

~on account. of expemmental d1fﬁoult1es the results obtained were only

qualitative. In the second series petroleum was employed as the

A radically different scheme of prooedure Was

be generally summarized as follows:

The course of the reaction is in the du'eotlou of deoreese in s1ze of s
molecule when the degree of saturation is unchanged.

- Reactions may occur in the direction of dehydrogenetlon either
;Wlth increase or with decrease in size of moleoule. ha

Pra,otloelly no reverse reaomons OCCUT.

A

WORK OF OTI-IER INVE STIGATORS

More or less Work hes been done by several premous mveslu—

'gators on the problem of thermal reactions of aromatic oompounds
‘but no one has made a systematic study of such reactions. The
“information desired at present concerns the mﬂuenoe of conditions
of tempereture and pressure on qu‘(mmtatwe and quehtatwe rela- -
" tions among end products and this is not adequately supplied by the

literature. The following brief abstracts deal W1th eXperlmen‘ts

that seem most important in the present connection. . e

. The classic researches of Bertholet @ have furnished & foundatlou
for the lmowledge in this ge_ueral field. His series of pyrogenic reac-.

~ tions is comprehensive and the results obtained are Valueble though_”

‘not suoh as to meet the needs under oons1deratlou ' '
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