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104 s ”'GASOLINE' AND 'BENZENE-—TOLUENE

Tt therefore seemed desirable to turn to the monomtrotoluene as a

- medium for pur1ﬁcet1on' Toluene is ossocmted with paraffins and

olefins of boiling points in the neighborhood of 110° C. By washing
- with sulphuric ‘acid, the olefins are extracted. By mtratmn toluene
‘may be converted to ‘mononitrotoluene, boﬂmg at 218% to 238° C.,

~ whereas parafiins remain unchanged or are in part polymerized to

~ resinous bodies. In the resultant mixture the desired mononitro-

- toluene is separable from the others by a process of fractional distilla-

tion. This separation may be rea,dﬂy accomplished, although dis-

tillation in a vacuum or with steam gives the best results. The follow-

_ing scheme of procedure is that which has been found most sa,t1sf.actory
and most economical. . L
‘Wash the mixture of toluene parofﬁn oleﬁu etc W1th Sulphurlc__'

acld of a speclﬁc oravity of 1.84 to take out unsaturated hydro-_._

carbons or olefins. A mixture of aromatics and peraﬂins remains

that is saturated with sulphuric acid. The latter does not need

removal, as it is one of the Teagents involved in the next step. The
a,cld—toluene—para,fﬁn mixture is then treated with a reagent consist-

ing of mixed nitric acid and sulphuric acid strong enough to attack

toluene. . The concentra,tmn of the acid varies with the proport1on of
paraffins present. The 1mpure mixture obviously requires less acid
-than would pure toluene The acid is withdrawn from the nitrated
mixture and the latter, after having been washed with water, is dis-
tilled in a vacuum or W1th steam, air distillation bemg undes1roble_ |
‘on account of its producmg ;) certam degree of decomposition. '

| RESULTS AND/ BEARING OF NITRATION EXPERIMENTS

Aoctual experlments olong the lines ]ust 111d1ca,ted have been con- -
ducted in the Bureau of Mines laboratory. By the simple process
= ol deoleﬁmza,tmn with sulphuric acid, nitration of the unwashed
product, and a single vacuum dlStlll&thIl samples of mononitro-

toluene have been prepared that on analysis showed mtrogen CON-

~ tents within 0.5 per cent of the theoretical. Yields in la,boratory

experiments are necessarily lower than can be obtained under com-
‘mercial conditions, but even here results have ‘been obtained that
- show a recovery of pure product of 75 to 82 per cent of the total

theoretically possible, compormg fe;vora,bly Wlth the recovery of
‘toluene from coal tar. i - -

The simplicity of this procedure indicates an edventege of petro- :

leum over coal tar as a source of toluene. The product from coal tar

may, it-is true, be obtained in a pure Sta,te, but the processes are com-

‘plicated and expensive owing to the necessity of removing oxygen
and Sulphur bodies derived from coal. The toluene derived from tar -

- must be given extensive treetment both by distillation and by wash~

ing with chemlcals before 1t can be utlhzed in nitration processes.
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Petroleum-—derwed tolueue 1S not S0 ea,sﬂy obtainable in a, pure Sta,te

. but its 1mpur1t1es are not of such nature as to cause troublc when the

process of nitration is carried out. In short, there are two simple

processes for deriving toluene from petroleum a,nd one difficult

process for deriving it from coal tar. . £ |

- If the operation of nitration is conducted on a lerge Scale theﬂ. o
pur1ty of the mononitrotoluene obtained is highly satisfactory, and

~ makes what has been couS1dered a serious objection a real advantage,

in that itas ~easy to use any potroleum-—derwed toluene without

regard to its state of purity. Instead of attempting to obtain pure

toluene at the outset the effort to rea,ch a state of, chem1cal purlty i
‘made at the mononitrotoluene stage. L '

Petroleum-derived toluene is partly purlﬁed by d1st1llot1011 and then
mononitrotoluene is prepa,red which 18 completely purlﬁed by a, d1s-

tillation with steam or in a vacuum. _ _ =

The actual preparation of trm1trotolue11e from petroleum-—derwed o
'monomtrotoluene has. been accomplished by a modification of the
two-stage process in use by one of the large explosive companies of
this country. The products obtained, after having been washed

with water, Sa,t1sﬁed the present customary specification of a melting

=~ pomt obove 75°:C... The yields have a,pprommeted 75 per cent of the
yields theoretically possible. Here, again, the factor of yield has not

been studied with the care bestowed on quohty, as laboratory figures

can not at best compare with those obtomed in commercial opera,tmns i

¢ NITRATION OF BEI\TZENE BY METHOD APPLIED TO TOLUENE

The utll1zat10n of benzene obtamed from cra,cked petroleum hos-
not yet been studied with the care bestowed on the utilization of
toluene. Experiments for the preparation of picric acid are now in
- progress. Nitrobenzene has’ been obtamed by a method identical
~with that involved in the preparation of nitrotoluene. From such .
nitrobenzene an 85 per cent yield of aniline oil has been obta,med the
latter bemg one of the more uuportont raw materlals in the dyestuﬁ'f
Industry. ' ' gt ,
The generol conclusmn 1S thet the d1fﬁculty of utﬂlzmg aroma,tlc -.
hydrocarbons derived. from petroleum is slight, requiring only neces-
sary deviations from the conventional methods apphed to the care-
 fully purlﬁed products obtamed from cca,l '

. "

EXPERIMENTS TO DETERMENE COURSE OF REACTION AMON G 4

AROMATIC HYDROCABBON S.

_ The series of experlments dea,lmg with generel trensformetlons Was
accompanied by studies that went more into detail regarding the
specific products obtained by the cracking rea,ctlon The following

- considerations have proven of the greatest 1mportance in-the present

Studyf. and accordmgly are gwen sepa,rate a,nd detalled d1scuSS1on




