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30 e R GASOLINE AND BENZENE TOLUENE

DISTINCTION BETWEEN PRIOR PROCE SSE S AND THO SE DE SCRIBED- ,

HERE IN.

, References to a number of processes for benzene- toluene produotlon =
not herein reviewed are contained in the bibliography at the end of
this report. Those processes part1oularly mentioned here indicate =
' suﬂic1ently the prior development of the art, a,nd the lJnes along i

lllCh the problem has been a,pproeohed

~ The processes reviewed are primarily adepted to and dependent

- 'on the use of oils that are .of a highly favoreble character, and in

 connection with which the reaction necessary for benzene toluene

~ production is oomparatwely snnple. In othér words, the oils used

~were of the special varieties most favorable for the produotlon of

aromatic hydrocarbons. Either they contained the polycyclic .
(asphaltic) compounds that decompose on simplesplittingintobenzene

- and its homologues, or else naphthenes were present, which yield
aromatic hydrocarbons through the snnplest sort of dehydrogenetmn

Praotwally all of these prior processes are operated at atmospheric

 pressure, indicating the simplicity of reaction involved, as compared

with the production of the low—b01l1ng aromatic oompounds from. oils

~ in which naphthenes and aromatics do not naturally occur, as accom-
plished by the process described later. The differenceis that between =
arelatively snnple eltera,tmn a,nd an extenswe a;nd oomplex rearra,nge-

ment.

In none of the desor1pt1ons of these pr1or processes is there the
slightest mention of their availability for transforming hydrooerhons
of the paraffin type into aromatic hydrocarbons, which is one; of the
- characteristic advantages of the prooess discussed later. OtherW1se

stated, none of these processes is suitable for all types of oil.

3 Although as has been previously pointed out, it has long been known -

that benzene may be formed by the passing of petroleum at atmos-

pheric pressure through a red—hot tube,® the quantities of benzene
thus obtained are relatively small as oornpa,red with the quantities of
by-products of little or no value, so that such processes, so far as is

known, have not succeeded in 1ndustrla,l operat1ons TlllS fact 18

- pomted out by Ha,usma,n and Plla,t > and others..

THEORIES OF FORMATION OF AROMATIC I-IYDROCARBONS

In regard to the various theor1es oonoernlng the ohere,oter of reac-
tion involved in producing aromatic hydroca,rbons from pétroleum
- hydrocarbons, as exemplified in processes of the type reviewed, there
‘seems to be considerable dlfferenoe of opinion. The three views most
commonly discussed, which are probably all measurebly correct,

depending on the type of oil used and the oond1tlons of t1n:1e tem per—-
ature, and pressure in the reeotmg zone, are:

Bt

a Beﬂsteln E. K Hendbueh der orgamscher Che:rnle Auﬂsge 3, Bd. 2, p. 22
b Hausman Joachim, and Pilat, Stamslaus, German Patent 227178 Apr 1 1909
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OBJFCT' AND SCOPE OF EXPERIMENTS s o]

(1) Thet there is a spl1tt1ng off of cyoho nuole1 (Aol - e
 (2) That polymer1za,t1on of ethylene and aoetylene hydrocarbons

o

(3 Tha,t dehydrogenatmn of nephthenes oceurs.’

: IOBJECT AND SCOPE OF BUREAU’S EXPERIMENTS WITH CRACKING_. -

PROCESSES. -

The experlrnenta,l Work that resulted in the d1soovery of the proc-
esses described in this report was undertaken for the purpose of

studying the reeotmns thet ooour in the oreolnng of l1qu1d hydro- -

ca,rbon mixtures. Shvanl o
The object of the bureau’s experlmente,l Work broadly sta,ted was

to determine: the effect of various combinations of temperature and
~ pressure on the course of the cracking reaction, and to determine, if
' _poss1ble the most favorable conditions for the ma,:mmum yrelds of the
 various desired cracked products such as ges ga,sollne and low-boﬂlng -

aromatic hydrooerbons s

‘The: first phase of the WOI‘k deelt Wlth the prodfuotmn of ethylene
hydrooarbons used in cerburetmg water gas.2 In the production
of carbureted water gas, petroleum d1stllletes are commonly em-
ployed to increase the 1llum1na,t1ng power of the product, and the

~ increasing cost of ‘“gas oils” has been a serious handicap to the -\
- continued existence of the ca,rbureted water-gas industry.
~ Four to five. gellons of oil is required per 1,000 cubic feet of car-
bureted gas produced.. COnsequently the add1t1on of 1 cent per
o ga,llon at once becomes a serious matter to gas works, particularly

~in view of the fact that the numerous ore,olnng processes for the

 production of gasoline will require the use of gas oil as the basic
 material, thiereby greatly broadening the market for the latter, with

resultlng higher cost. * Furthermore asphaltic distillates are not par-

ticularly desirable for use in oerburetmg gases. In fact the problem

has become so serious that many gas men strongly favor coal-gas
prooesses desplte the fact that 75 per cent of the a,rtlﬁola,l ga,s pro- -

; duoeol in America to-day is carbureted water gas..

In the course of the experiments it was found that hlghly fa,vore,ble -

'_ cond1t1ons were obtained by ha,vmg relatwely high temperatures and
low pressure in the cracking zone. The influence of pressure is

clearly 1llustrated by the data, n Table 1 followmg and by the curves .
' shown in figures 2 to s e , T

a Brooks B T. Baoon R. F end others ‘The preparation. ofgssollne “and kerosene from heavier hydro-'
carbons: Jour. Ind and Eng. Chem , Vol. 7 Mar., 1915, P. 180; - Lewes, V. B The produetlon of oﬂ-gas
from Russian petroleum: Jour. Soc. Ohem Ind vol 11 July 30, 1892, pp. 584—590 |

b Ipatiew, W., Polymerisation der Athylen-Kolﬂenwesserstoﬁe bei hohen Temperaturen und Drucken

. '_ Ber. Deut. chem Gesell., Jahrg. 44 Bd. 3, 1911, pp. 2978-2987; Meyer, Richard, Pyrogene Aoetylen—Kon-'
~densationen: Ber. Deut. cheIu Gesell Jehrg 45 Bd. 2, 1912, pp 1609—-1633 |

¢ Beilstein;, F. K. Loe cit.; Lewes, V B., Loc. cit. - AP A
 a Wh1ta.ker M. C , and Rittman, W. F., Thermel reaotlons in cerburetmg water gas: Jour. Ind and

-Eng Chem V{)l 6, 1914, pp- 383-392, 472~ 479 Jour. Soc Chem Ind., vol. 33, Julsr 15, 1914, p 682
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