i ik R, P S oA

 free condltlon

- @eSsses.

40 | GASOLINE AND ’BENZENE._.T:OL-‘UENE__,_

EFFEOT ON ORAOKING REACTION OF HIGH OONCENTRATION OF END

f PRODUOTS

The tendenoy ;mentloned above is promoted by a hlgh oonoentra,tlon

~or increase in the density of the permsnent gases that are retained in
Concentration of a given gas is a function of

‘the sphere. of reaction.

pressure, but the character of the oonoentratlon products exerts
- material influence on the reaction products. ’

The relation between pressure and oonoentra,tlon can best be-u '.
understood from the well-known thermodynamlo relstlonshlp for any-

tempera,ture in which—

Pressure >< volume = constant ’
. volume e 1 divided by conoentra,tlon

Tne therrnodynamlo rela,tlonsh1p oan be expressed by the equs,tlon

Pressure — concentratlon >< constant

~ from which. 1t beoornes evident tha,t the concentration of end—produot'
hydrogen and other perma,nent gases 1s dlreotly pro];)ortlonal to the

pressure exerted by such gases..

\

In the ordlnsry oraoklng processes some decompos1tlon of the hydro—-
carbon material is necessary to produce hydrogen and other gases
requlred to establish an’equilibrium at the temperature of operation.
The degree of this extreme decomposition might, of course, be limited
by the addition of the necessary hydrogen and the other gases from
However, as free hydrogen is costly, such a pro-
Some investigators heve';,.

extraneous sources.
cedure 1S oommerolslly 1mpraotloable
Sought to attain the same end by the deoomPOS1tlon of steam.

In the expernnents resulting in the discovery of the process for the
ma,nufaoture of gasohne it was found that if oil is cracked in the

presence of an excess of the hydrogen and other permsnent oases

produced by the process itself and retained in the zone of Teac-
tion, little of the hydrogen contained in the oil sphts off In a
In fact, when ethylene is sought, a considerable
~ part of the added hydrogen enters into combination and produces

more hydrocarbons than would otherwise be obtainable. The

value of this feature lies in the fact that there 1s no necessity of
~ generating new gaseous products at the expense of the more valuable
With more hydrogen present than is requlred by
 equilibrium conditions the natural tendency is for the hydrogen to
This feature constitutes one of the essentials of both proc-
 The general effect of changed concentration of one of the

‘substances.
combme

constituentsin an equilbrium has been discussed by one of the authors.®

The 11nportant besrlng of the stmosphere in. Whloh the deoornpos1tlon
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of 011 occurs has been noted by other experlmenters

- temperature.

- or casoline.
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example, found that when oil is cracked in an atmosphere of hydrogen

- none of the hydrogen is split off from the hydrocarbons, and a part '
of the admixed hydrogen e,ctually combines for the formation and
The result of experiments con-

preservstlon of hydrocarbons.
ducted by one of the authors?® fully confirms this; furthermore the

TE MPE RATURE

As orga,nlo substa,noes generaﬂy deoompose on apphoetlon of heet '

| 1t is obvious that increase in temperature favors a high degree of
'deoomp081tlon.

- similar structure.

Heavy molecules are less stable than hght ones ‘of

character of hydrooarbons that may be employed as original ma,terlel

o . Any petroleum product, from gasoline to the heaviest residuum, can

be utilized for the produotlon of low-boiling aromatic hydrooarbons

hydrooerbons than those oom]:nerorelly known as gasoline would be

utilized, as there would be no object 1n. orsoklng a netursl gasohne

a,lthough suoh orsoklng Would be poss1ble

TN

RELATION OF TEMPERATURE TO PRESSURE

. IIlle&thIlS of the effect of ternpersture on cracking prooesses may
be obtained from thermodynamics.

_put forward by Bertholet and Thomsen, “every chemical change

" gives rise to those substances that occasion the greatest devel-
opment of heat.”

| tempersture 1ndloa,tlons would be as s1n1ple as that of obta,lnlng

According: to a  proposition

If this were true, the problem of obtaining

pressure indications for reactions proceeding to equilibrium.

Hempel @ for

For example, methane is stable 2t 40088 G
whereas at that temperature a higher member of the same series, such

‘as paraffin wax, undergoes considerable decomposition.
selection of temperature in'the processes under discussion depends on
the character of the hydrooerhon materials-to be treated, as decom-
- _“'.pos1tlol of each group of hydrocarbons is most favored by a specific
In this respeot these processes have a material advan-

tage, beoeuse there are no mechanical limitations regarding the :

Thus the

Of course, in the production of gasoline, higher-boiling _

- same principles have been suooessfully apphed in gas msnufaoturlng .
. by the Joneses on the Pacific coast.
greater part of the hydrogen admixed enters into combination to
~ form saturated hydrooa,rbons when cracking is done under pressure.:
. Thls fa,ot hkeW1se hss been oonﬁrmed by one of the e,uthors '

‘Hempel also found that the

- To- da,y 1t 1s reoogmzed that this statement is only a first approxi-
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' ‘lmstlon ; beoa,use 1n all resotlons one dea,ls W1th the addltlonel mo]eouler' |




