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minimum of dancrer The a,otua,l nature of the rea,otlon was gwen 5

less. oon81dera,tlon than the commercially important questions of
initial materials and final products and the regulatlon of oond1t10ns
necessary to produce desired ends. | " '

- NECESSITY FOR COOPERATION OF CHEMISTS El\TG‘rII\TEERS AI\TD'

PRACTICAL REFIN'ERS

There are few 1ndustr1el opera,t1ons oommg under the ﬁeld of
physical ohem1stry that are more complex in character than that

involved 1n the treatment by heat of hydrocarbons for transforma-
tion into various produots Practically all the variables of chemical

phenomena are involved, and the complexity of the reactions 18
“such that little, if enythmg, is known about a great many of them.

. Although the problem 1s thus oomphoeted both as rega,rds theory '
' and practice, the possibilities are great. s
Chemical development has lagged behlnd both meohemoal and .

_operative 1mprovements in the petroleum 1ndustry The explana-

tion can be found in the fact that the solution of too many problems” '
~of theoretical ohemrstry has been left to the mechanical engineer or
~ practical operator, who can not be expected to be as efficient in
" chomical research as a man who has devoted himself to the study - b
~of chemical and physwel phenomena end the1r mdustrml applica-

tions. - - i S e /’(,

. Only the combination of the Sklll of the meoha,nloal engineer with
- the detailed. knowledge of the chemist can yleld the best results.
It is obvious that maximum efficiency can no more be obtained by
a meohemoally perfect machine designed on wrong pr1no1ples then s

by one that is meoha,moa,lly wea,k though theoretloally correct.

PLACE AT WHICH BUREAU’S EXPERIMENTS WERE CONDUCTED .

The experunental work desorlbed in Part I of this report was done

in the department of chemical engineering of Columbia Umvermty,
New York, which extended the facilities of the leboretomes llbrarles

and other equlpment for use | in expernnents

CHARACTER OF EXPERIMENTS

The work oonsusted essentlally in the sub]eot1on of five typloel
petroleum oils to a wide range of oond1t1ons of tempereture a,nd ~
pressure. The oils used were as follows: ' '
- 1. A water-white Pennsylvania kerosene or burnmg—oﬂ d1st111ate,

representing the paraffin-base oils of the Appelaohla,n oil fields.

2. An Oklahoma res1duum typlfymg the mlxed base 01ls of thej'

" Mid-Continentfield. . -
3. A California (Kern R1ver) orude repreeentmg the aspheltm—- |
g'bese OllS of the Pacific Coast ﬁelds & AR 244 e
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- The general course of prooedure 1n the exper1ments was as follows '

~ The oil was subjected to treatment at various temperatures ranging
from the initial boﬂmg point of the material to as high as 1 ,000° C.,

- the increase being in sta,ges of 150° €. In like manner the eﬁeot of oh

pressure was studied over a range varying from about one-thirtieth

- of an etmosphere to a pressure h1gher than 30 etmospheres (500

~ pounds per square inch). Various combinations of temperature a,nd__

pressure were applied systemat1oaﬂy to each oil.

- It is to be understood that work was carried on with e 1dee of
o5 obtammg comprehensive results rather than for the purpose of dis-
covering optimum conditions for the production of any desired

hydrooa,rbons Unfavorable and favorable conditions were studied

with equa,l care. Attention is especially called to this feature,
because many unfavoreble data are necessarily recorded, and these
‘micht be considered as m1htet1ng egalnst the oommerolal preotr-
'. oab1l1ty of the results | Yt

GENERAL DISCUSSION OF GASOLINE AN]) BENZENE-TOLUENE
- - - PROCESSESf -

The prooesses more part1oularly desorlbed herein have been oom—

monly termed a, gesohne process and a benzene-toluene process.

. In both the generel method of operation is similar, but the condi-

tions of oontrol differ ma,termlly and the end produots vary Wldely
The ga,sohne process is operated at lower temperatures and hlgh

= pressures; for example, at a temperature of 500° to 550° C. and at a

pressure up to 300 pounds, whereas the benzene-toluene process

is operated at a temperature of 625° to 675° C. and at a pressure
- up to 250 pounds. However, the reader will underetend that if the
rate of oil feed is properly varied, it is not neoeesery to Work Wlthln .

the ra,nges of temperature and pressure specified.

The prooeeses are to be drstmgurshed from the ordma,ry oreoklng
o -prooesses in that the hydrooerbon material is kept in a gaseous state
~ throughout the entire course of operation. In processes involving
~ the subjection of large masses of liquid to high temperatures and

the pressures necessary to prevent volatilization, degrees of heat

exoeedmg 400° to 450° C. a,re dangeroue beoause the oorrespondmg ,
f tIpreeeures are exoesswe f @ :

ADVANTAGES OF GASEO'U'S PHASE CRACKING PROCESSES

The adventages of ha,vmg the reeotron occur entrrely in the geseous >

state are fourfold, as follows:

First. The hydrooa,rbon ma,temel 1S fully expa,nded S0 that 1f there
IS is a leakege of joints or a giving way of the reta,mer no denger resu_lts
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