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This invention is concerned with the purifica 
tion of aromatic hydrocarbons, and more par 
ticularly with the reduction of the "paraffin' 
content of such hydrocarbons. This application 
is a continuation in part of my application Serial 
No. 57,839, filed June 16, 1949, and now aban 
doned. - - - 

An object of my invention is the provision of an 
improved process of hydrocarbon purification 
using aluminum chloride. Another object is the 
improvement of the efficiency of Such processes 
by the use of promoters. Another object is to 
reduce the cost of such processes. Other objects 
will appear in the course of the disclosure of my 
invention. 
The common aromatic hydrocarbons benzene, 

toluene, and xylene, which may be recovered as 
by-products in the coking Of coal, find consider 
"able use as raw materials in further chemical 
manufacture. For these purposes it is generally 
required that the content of unwanted constitu 
ents be quite low. One class of unwanted con 
stituents is the "paraffins,' which some toluene 
specifications, for example, require to be held 
below 0.2% when the toluene is to be used in the 
manufacture of hydrogenated and chlorinated 
compounds. It is also useful to reduce the 'par 
affin' content of toluene to a minimum percent 
age when the toluene is to be used in the manu 
facture of TNT. In the present state of the art 
it is impossible to produce the aromatic hydro 
carbons with this degree of purity without some 
auxiliary purifying treatment. 
The term 'paraffins' as here used is a trade 

“expression referring to nonaromatic compounds 
which are unsulfonatable and have boiling points 
close to that of the aromatic hydrocarbon. For 
example, in benzene of commercial grade pro 
duced from coal-coking operations, these “par 
affins' have been found to be primarily naph 
thenic and to include the following compounds 
(see John R. Anderson and Carl J. Engelder, In 
dustrial and Engineering Chemistry, vol. 37, pp. 
541-3 (1945), and Chemical Abstracts, vol. 39, 
p. 3146/3 (1945): 

(1) Cyclohexane; 
(2) Methylcyclohexane; 
(3) 3-methylhexane or 3 - ethylpentane or 

both; 
(4) Heptane or 2,2,4-trimethylpentane or 

both; 
(5) 1,1-dimethylcyclopentane; and 
(6) Trans-1,2-dimethylcyclopentane or trans 

1,3-dimethylcyclopentane or both. 
A considerable number of methods for reducing 
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the percentage of these "paraffins' have been de 
vised, including adsorption of the "paraffins' on 
Sold adsorbents, Solvent extraction, azeotropic 
distillation, extractive distillation, and chemical 
reaction, particularly treatment of the "paraffins' 
to produce less undesirable lower or higher boil 
ing point compounds. Of these various methods 
the last has been found to reduce the 'paraffin' 
content to lowest values. 
The Said treatment is generally carried out by 

reacting the "paraffins' with an acid-reacting 
metal halide, such as aluminum chloride. Under 
favorable conditions, the "paraffin' content of a 
commercially refined hydrocarbon so treated can 
be reduced to the 0.2% limit imposed by a num 
ber of users, provided that the temperature is 
kept closely below the boiling point of the aro 
matic hydrocarbon. Repeated treatment may be 
necessary in some instances to reduce the “par 
affin' content to the maximum limit of 0.2%; 
for example, if the initial “paraffin' content hap 
pens to be high as a result of the particular oper 
ating conditions of the coke oven which produced 
the aromatic hydrocarbon. I have discovered, 
however, a process by which reaction of the "par 
affins' in aromatic hydrocarbons can be carried 
out in one stage so completely that the unreacted 
'paraffin' content lies well below the lowest limits 
So far set by industrial users of toluene and other 
aromatic hydrocarbons. 
My invention consists, essentially, in reacting 

the hydrocarbon with aluminum chloride to 
which is added, as promoter, alpha picoline. Ole 
fins and any tar formed are afterwards removed 
by known means. A single treatment, by the 
process of my invention, of toluene, for example, 
containing upwards of 0.50% "paraffins," not only 
produces purified toluene containing less than 
0.10% of these compounds, but does so with full 
Speed and effectiveness at relatively reduced tem 
peratures such as 80° C. and 50° C. This is well 
below the reaction temperature of close to 1100 C. 
necessary for maximum effectiveness when treat 
ing toluene with aluminum chloride alone. 
The following examples illustrate the opera 

tion of my invention. In these examples asam 
ple of "paraffin' containing toluene stock was 
obtained from a batch of toluene produced as 
a regular by-product of coal-coking operations 
and of commercially refined grade, sulphuric acid 
Washed, which is not fully purified but meets 
the test for "nitration grade' toluene in 
A. S. T. M. Specification D841-47 as determined 
by the procedure described in A. S. T. M. Spec 
ification D851-47 (see vol. 5. A. S. T. M. Stand 
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ards, 1949, pp. 1292 and 1313). The test sam 
ple of toluene was determined to contain 0.9% 
“paraffins' (by volume) by using an Abbé re 
fractometer to determine its refractive index 
and that of a standard sample of thoroughly 
purified toluene; and comparing the readings to 
obtain a measure of the percentage, by volume 
of “paraffin' impurities, with an accuracy with 
in one-tenth of one per cent. 

Eacample I 

200 ml. of the test sample of toluene was: 
mixed with 5.22 grams of anhydrous aluminum. 
chloride, and 2 ml. of alpha apicoline, the re 
agents being mixed together first and then added: 
to the ticluene. The mixture was maintained 
at 80° C. and agitated in a vessel at atmospheric' 
pressure for about two hours. The resultant 
mixture was subsequently washed with...Water, 
to remove the aluminum chloride and with con- 20 
centrated-sulphuric-acid to remove anyolefins 
fermed in the course of the reaction. After dis 
tillation to remove any tar... the distillaté was 
tested for its refractive index and found to con 
tain: no detectable amount of 'paraffins' by con- 25 
parison of the refractive index of the distillate 
with that of the standard-sample. 

Eacampletii, 
Another 200 ml. of the same test sample of 30 

toluene was treated as-described above in E 
ample I, except that the reaction temp 
was maintained at 50 C. instead of 80°C. The 
disti?late was again found to contain... no de 
tectable anaount. of "paraffins. 
Although the above described process is pre 

ferred by me,, a reasonable lattitude... is permis 
sible in the practice of my invention without 
substantial. iiipairinent of its effectiveness... I 
is, not necessary that the quantity of aluminum 
chlorides added be limited to 3%; the quantity. 
may be reduced to about.1% if care is.exercised, 
or increased up...to about 9%, without encoun 
tering. trouble. It is...of course, uneconomic, to 
use. more... than necessary, and...I find 3%.to-be 
perhaps the opinum amount. The tinae of the 
reaction may vary, between...about one-half, and 
three hours, the lower figure being-at-the-ext 
pense. oil some yield. The-tine of reaction ider 
pends to a considerable extent on-the-degree 
of agitation achieved. . 5 

The... maximum temperature. is the...b6iling 
point of the hydrocarbon being treated, which, 
for toluene, is 110° C. This temperatures appears 
to be this, upinum when a metal-halide...is used alone; for example, comparative tests, at 110° 
C., 80°. C. and 50°. C., at atmospheric pressure, 
using... aluminum chloride alone. as the parify 
ing agent, showed an increase of 0.1% impuri 
ties. at 30° C. and an increases of -0.2% impuri 
ties at 509. C., as compared with results -under 0 
otherwise, likes conditions at 110°. C., On...the 
other hand, when alpha. picoline, is used-as- a 
promoter, according to the practice of my in 
vention, the optimurn temperature for the re action is considerably lower, the value-depend 
ing to, sorine e:tent. on ther anagurat. Of alpha, 
picoline: used. ... I have found that a highs de 
gree of purification...can be obtained atra, ten 
perature.aslow, as a 50%. C. At these lower re- 70 
action temperatures: the fortation of tar. is 
greatly, reduced, and this in-itself is an important 
advantages of inny-process over those' of the prior 
art: . 

. As mentioned, I have *-found-the-optimum is 
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amount of aluminum chloride to be about 3% 
by weight, and the optimum amount of alpha, 
picoline under these conditions to be about one 
fifth or 20% of the weight of the aluminum 
chloride. The minimum amount of alpha pico 
line, which is effective is about one-tenth or 10% 
of thes weight of the aluminum chloride, when 
the aluminum chloride addition is in the region 
of the optimun figure. 

It will be understood that my invention is 
limited, not by the foregoing description, but 
rathie? by the appended claims. 

I'claira; w 
1. Acraethod of reducing the percentage of 

; : "parasin. hydrocarbons in a mixture of a small 
percentage of "paraffin' hydrocarbons dissolved 
as:notnay occurring inpurities in a liquid aro 
matic hydrocarbon produced from Coal, Saidi 
“paraffin hydrocarbons being unsulfonatable, 
nonaromatic and of Such nature as to distill over 
with tile arojaa tie laydrecarbon, cQaprising treat 
ing, the said mixture with-anhydrols aluminusa 
chioride ancial paa pico.iiile, at a teislgérature and 
pressure below the boiling-point of the aromatic 
ihydrocarbon, until the percentage. of said 
“paraffin' hydrocarbons in the mixture is reduced 
to about 0.2% or less by volume, 

2. A method of... reducing. the percentage of 
“paraffia hydrocarbons in a mixture of a Signall 
percentage of “parafin. hydrocarbons dissolved 
as-normally, occurring impurities in a liquid aro 
raatic: hydrocarbon which is-produced from-coal 
and is from the-group consisting of benzene, 
toluene and xylene, said “paraffin'hydrocarbons 
being unsulfonatable, nonaromatic and-of such 
nature as to distill over with the aromatic hydro 
carbon, go: prising treating the said mixture with 
aiahydrous aluminum chloride and alpha-picoline 
at-a-temperature and pressuze below the boiling 
point-of-the-aromatic hydrogaricon and agitating 
the ... mixture, -, until-the-percentage of...said 
"parafin'hydrocarbons-in the admixture-is-re 
duced to about 0.2% or less by volume in a single 
treatment. 
3.-Amethods of reducing--the-percentage of 

"paraffin'-hydrocarbons in a mixture of a small 
percentage of "paraffin hydrocarbons, dissolved 
as normally-occurring impurities in-liquiditolu 
ene-produced-fron coal, said.. “parafia: hydro 
carbons beinguiasulfonatable, nonaromatic-and of such nature as to distill over with the toluene, 
comprising treating the said mixture with-anhy 
drous aluminum chloride-and-alpha picoline at 
atmospheric-pressure and below 110°.C. and agi 
tating the mixture, until the content of :"paraf 
fine. hydrocarbons-is-reduced to about.0.2%, by 
volume or less in a single treatment. ... , , 

4. As method of reducing the percentage of 
"paraffin': hydrocarbons-in-a-mixture of a small 
percentage, Gii."parafia' hydrocarbons, dissolved 
as ingrinally-Q03-13tring inpuities: in a liquid-aros 
matic hydrocarboa which is produced from coal 
and is from the group consisting-of-benzene; telu 
ene and xyleae, said.parafin hydrocarbons bes. 
ing unsulfonatable, nonaromatic-and-of such na 
ture as to distill over with the. aromatic hydro 
carbon, comprising treating the said mixture with 
anhydrous-aluminum chloride - 
in amount not less than 10% by weight of the 
aluminum chloride, at a-temperature- and pres 
sure below the boiling point of the aromatic 
hydrocarbon, and agitating-the-mixture, until the 
content-of-'paraffin'-hydrocarbons is reduced to 
about 0.2% or less by, volume in a single-treate 
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5. A method of reducing the percentage of 
"paraffin' hydrocarbons in a mixture of a small 
percentage of "paraffin' hydrocarbons dissolved 
as normally occurring impurities in a liquid aro 
matic hydrocarbon which is produced from coal 
and is from the group consisting of benzene, tolu 
ene and xylene, said "paraffin' hydrocarbons be 
ing unsulfonatable, nonaromatic and of Such na 
ture as to distill over with the aromatic hydro 
carbon, comprising treating the said mixture with 
anhydrous aluminum chloride in amount be 
tween about 1% and 9% by Weight of the aro 
natic hydrocarbon and alpha picoline in amount 

l) 

not less than 10% by weight of the aluminum 
chloride, at a temperature and pressure below 
the boiling point of the aromatic hydrocarbon, 
and agitating the mixture, until the content of 
“paraffin' hydrocarbons is reduced to about 0.2% 
or less by volume in a single treatment. 

6. A method of reducing the percentage of 
'paraffin' hydrocarbons in a mixture of a small 
percentage of "paraffin' hydrocarbons dissolved 

5 

20 

6 
as normally occurring impurities in liquid tolu 
ene produced from coal, said "paraffin' hydro 
carbons being unsulfonatable, nonaromatic and 
of such nature as to distill over with the toluene, 
Comprising treating the said mixture at a tem 
perature of about 50° C. to 80° C. at about at 
mospheric pressure With anhydrous aluminum 
chloride in amount about 3% by weight and 
alpha picoline in amount about 20% by Weight of 
the anhydrous aluminum chloride, and agitat 
ing the mixture, until the content of "paraffin' 
hydrocarbons is reduced to about 0.1% or less by 
volume in a single treatment. 
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