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This invention relates to the recovery of an 
hydrous hydrogen halide from admixture with 
light hydrocarbons and especially to the recovery 
of anhydrous hydrogen chloride from a hydro 
carbon conversion process, such as processes for 
the alkylation or isomerization of hydrocarbons 
such as parañins and oleñns wherein anhydrous 
hydrogen chloride is commingled with reactants 
in the conversion zone. 
In many arts and especially in the ñeld of 

hydrocarbon conversion such as dehydrohalogen 
ation, alkylation, isomerization, etc., anhydrous 
hydrogen halide, generally hydrogen chloride, is 
present in the reaction etlluent in admixture with 
light hydrocarbons of such boiling point that 
they can beseparated from the hydrogen halide 
only with great difficulty, and at great expense. 

_ In most cases separation by fractional distilla 
tion is out of the question because of the ex' 
cessive expense involved and because of the 
amounts of refrigeration required for liquefac 
tion and the closeness of the boiling points of 
the components of the mixture. Also frequently 
azeotropes of the hydrogen halide ~and the light 
hydrocarbons are formed whichmake impossible 
the separation of the components by ordinary 
means. 
For example, in isomerization and alkylation 

processes using anhydrous hydrogen chloride as 
a promoter for the metal halide catalyst such as 
aluminum chloride, the light hydrocarbons 
formed and the anhydrous hydrogen chloride are 
separated from the remainder of the materials. 
In recycling the hydrogen chloride, a portion of 
the stream’ must be‘vented to prevent too great 
an accumulation of the lighter hydrocarbons, 
In the past the hydrogen c_hloride in the vent 
stream was either wasted lor recovered as aque 
ous hydrochloric acid which cannot be reused 
in the process. Also it has been common to re 
move anhydrous hydrogen halide from admix 
ture with hydrocarbons by giving the mixture 
an alkali wash. This wastes both alkali and4 
the hydrogen halide. My invention comprises 
a process for the recovery of the hydrogen chlo 
ride in an anhydrous state which permits its 
reuse in the process. ' 
In numerous other processes, there are ob 

tained fractions including anhydrous hydrogen 
halide and hydrocarbons which are either nor 
mally gaseous or for other reason diiñcult or 
impossible'to separate from the hydrogen halide 
by known methods. 
Thus, in the dehydrohalogenation of halogen 

ated hydrocarbons to produce unsaturated hy 
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drocarbons such as is used in the manufacture 
of aliphatic conjugated dioleflns, the reaction 
effluent may consist of a mixture of anhydrous 
hydrogen halide and the unsaturated hydrocar 

' bon, such as for example a mixture of HCl and 
butadiene-L3. 
My invention maybe applied to the processes 

mentioned above and to other processes wherein 
it is desired to resolve a. mixture of anhydrous 
hydrogen halide and a hydrocarbon which may 
be normally gaseous or have a boiling point close 
vto that of the hydrogen halide or for other rea 
son be diflicult to separate therefrom by con 
ventional methods. 
The principal object of my invention therefore 

is to provide an improved process for the sepa 
ration of anhydrous hydrogen halide from ad 
mixture with hydrocarbon. ` 
Another object is to provide an improved meth 

od of separation of anhydrous hydrogen halide 
which is normally gaseous, from admixture with 
normally gaseous hydrocarbon, especially nor 
mally gaseous hydrocarbons of petroleum and 
natural gas origin such as the lighter paraflins 
namely methane, ethane, propane, n-butane and » 
isobutane, and the lighter mono-oleñns namely 
ethylene, propylene, butene-l, butene-2, and iso 
butene. . 

Still another object is to provide a process of 
the foregoing type for the recovery of anhydrous 
hydrogen chloride. , 

Still another object is to provide a process of 
the foregoing type for the recovery of anhydrous 
hydrogen fluoride. ' ‘ 

Still another object is to provide a process of 
the foregoing type for the recovery of anhydrous 
hydrogen halide from hydrocarbon conversion 
reaction mixtures. 
Numerous other objects will more fully here 

inafter appear. y ‘ > 

In the accompanying drawing there is por 
trayed diagrammatically one form of equipment 
for carrying out the present invention. 

I have now found that anhydrous hydrogen 
halide may be recovered in substantially pure 

` state from admixture with hydrocarbon by selec 
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tive absorption in glacial acetic acid. 'I'he re 
covery process may be carried out in any con 
ventional absorption equipment except that the 
absorption agent is glacial acetic acid. I have 
found that glacial acetic acid is a> superior se 
lective absorbing medium for anhydrous hydro.. 
gen halide and is essentially a non-solvent for 
the hydrocarbon. 
VThe absorption is preferably carried out under 



2 
pressures of atmospheric up to 100 vpounds per 
square inch gage. However in certain instances 
it may be'desirable to operate at pressures as 
high as '800 pounds per square inch gage, par 
ticularly when the products to be treated are at 
a high pressure and the resultant hydrogen 
halide-free products are to be used in subsequent ‘ 
high pressure processes. Temperatures as high 
as about 150° F. may be used. However it is pref 
erable to operate at- temperatures below 150" F. 
but above the freezing point (about 60° F.) of 
the acid. _ 
My process is applicable primarily to the sep 
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aration of anhydrous hydrogen chloride but may ~ 
be applied to the other normally gaseous and 
therefore difli'cultly condensible hydrogen halides, 
namely, anhydrous hydrogen bromide and an 
hydrous hydrogen iodide. 
My process is also applicable to the separation 

of anhydrous hydrogen fluoride which is a liquid 
at ordinary temperature'and pressure. 
The boiling points of the several .hydrogen 

halides are as follows: 

HCl . ___ , _____ -85 

HBr __________________________________ __ -6’7 ' 

HI -35.5 
I-IF ___ _ -|-19.4 

The boiling point of the glacial acetic acid is 
118.1" C. (244.5" F.). 'y ¿ 
The boiling points of the several normally 

gaseous paraflin, mono-,olefin and dioleñn hydro 
carbons apt to be encountered, either singly or 
in admixture, when dealing with separation of 
the normally gaseous anhydrous hydrogen haiides 
are as follows: 

_ °C. 

Methane _______ __ ___________________ __ _-¿161.4 

Ethane - A88.3 

'Propane _____ __ 4- 44.1 

N-butane + 0_6 
Isobutane; __________________________ ___- 10.2 
Ethylene f 103.9 
Propylene ______________ __'. ___________ __ - 48.0 

Butene-l _______________ __ ____ __ ...... __ _ 6.7 

Butene-2 ____ + 1.0 
Isobutene - 6.6 
Butarliene _ | 1_0 

The hydrocarbons apt tobe encountered in 
admixture with hydrogen iiuoride may be as 
follows: 
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` ' °C. 

Isopentane _________________________ _______` 28.0 Y 
Neopentane Y __ 9_5 

Pentene-l _________________ -l ____________ __ 30.0 

Isopropylethylene _________________________ _ .20.1 

My invention may be applied to any reaction 
mixture or fraction thereof comprising an an 
hydrous hydrogen halide and one or more hydro 
carbons which may boil closely thereto or sub 
stantially therefrom. Typical reactions to which 
my invention is applicable are: isomerization,A 
alkylation, polymerization, halogenation, dehy 
drohalogenation, Friedel and Crafts reactions, 
cracking,_reforming, etc. _ 

The anhydrous hydrogen halide-hydrocarbon 
mixture may be extracted while‘in either liquid 
or vapor form, or while at a temperature such 
that both liquid and gaseous phases are present. 
Usually in the case of normally gaseous hydro- ' 
carbons and hydrogen halide the mixture will 
enter the absorbing unit in the gaseous form.> 

Referring now to the drawing, a feed of hydro-v 
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carbons to be converted may enter a reactionA 
chamber 2 vla line I, anhydrous hydrogen chlo 
ride entering via line 3 if desired. The reaction 
in unit 2 may be an isomerization, alkylation or 
the like in which aluminum chloride is a catalyst 
and anhydrous hydrogen chloride is a promoter 
therefor. - 

The reaction mixture may leave unit 2 vla line 
4 and pass into separator 5 where separation of 
the normally gaseous materials from .the higher 
boiling' hydrocarbons may be eiîected by frac 
tional distillation, fractional condensation, or the 
like, the bottoms leaving via line 6 and the gas, 
eous overhead exiting via line 1. 
The gaseous overhead'consisting of hydrogen 

chloride and normally gaseous hydrocarbons may 
pass via line 8 into the absorbing unit 9. A slmi- f 
lar mixture from an outside source may be intro 
duced, if desired, via line Ill. 
In the absorber 9 the gaseous mixture passes 

upwardly countercurrently to downwardly flow 
ling glacial acetic acid introduced viafline II. The 
hydrocarbon gases, essentially free from the hy 
drogen chloride, leave via line I 2, l i 
Thev HCl-enriched glacial acetic acidexits viav 

line` I3 and passes into stripping unit yI4 wherev 
it is stripped in anysuitable manner of its‘anhyi 
drous hydrogen chloride which leaves via line I5. 
The stripped glacial acetic acidmay leave via 
line I6 and be recycled via line Il to the absorp 
tion unit 9. ` ‘ ' > 

Example , 

A gaseous vent mixture> consisting of 50 per. 
cent anhydrous hydrogen chloride and 50 perÁ 
cent of light parailin _hydrocarbons essentially 
methane and ethane was passed lthrough an 
absorption .tower where it was contacted with 
glacial >acetic acid¿(99%) at 120° F. using a pres-> 
sure 'of 50 lbs. per sq. in_»gage and a glacial acetic 
acid circulationof v55.> gallons per 1000 cubic feet 
of the mixture fed.` ',I‘he absorption tower con~r 
tained 40 trays. .A v97% recovery of 98% >pure 
anhydrous hydrogeny chloride was obtained. 
The advantages` of my` invention are numerous. 

Among them are ̀ the unusually vclean-cut sepa 
ration'efîected andthe high yield of the anhy 
drous hydrogen halide in essentially pure’form. 
Another advantage is the simplicity of the opera 
tion and the small investment in equipment re 
quired. Numerous other advantages will be ap-k 
parent to those skilled in .the art from the fore~ 
going disclosure. . i . l 

It will be understood that the absorptionand 
stripping operations are conducted in a conven 
tional manner except that a particular stream is 
being treated witha particular selective solvent.> 
The stripping step will of course generallybe con 
ducted by heating the enriched acetic acid to a 
suitable temperature preferably substantially be 
low the boiling pointl of pure acetic acid but sum' 
ciently elevated to drive 01T substantially all'the 
dissolved hydrogen halide ,content‘thereoñ 
VBy “glacial acetic acid" as used herein, I meanl 

a product containing at least about 90 per cent by 
weight of the pure chemical acetic acid, the 
diluent being mainly water. `IÍ vprefer to use 
acetic acid of 99 per cent by weight or greater 
purity in my invention. ‘ » - .v 

Iclaim: _." :-' 
1. A process for the separation-of a liquid mixé-l. 

ture of an anhydrous hydrogen halide .andfffa' 
hydrocarbon having a boiling`=pointr close thereto,V4 
which comprises treating the saidlllquid mixture“ 
with liquid glacial acetic acid‘to èfi t aiselective 

il riffs.' 
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removal of liquid anhydrous hydrogen halide 
from said liquid hydrocarbon.~ 

2. A process for the separation. of a liquid mix 
ture of anhydrous hydrogen halide and a light 
hydrocarbon which comprises treating said liquid 
mixture under absorbing conditions with liquid 
glacial acetic acid and under a pressure suñicient 
to maintain liquid phase and not greater than 

, about 800 pounds gage and at temperatures above 
the freezing point of the acid to about 150° F. to' 
selectively dissolve said hydrogen halide from said 
yliquid light hydrocarbon. 

3. A process for removing hydrogen chloride 
from a low boiling liquid hydrocarbon mixture, 
which comprises contacting a liquid hydrocarbon 
material containing anhydrous hydrogen chloride 
with liquid glacial acetic acid undericonditions 
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such as to eiîect a selective solution of said anhy 
drous hydrogen chloride in said liquid glacial 
acetic acid, and recovering from said treatment a 
liquid hydrocarbon material substantially free 
from hydrogen chloride. '  

4. A process for removing hydrogen iiuoride 
from a low boiling liquid hydrocarbon mixture, 
which comprises contacting a liquid hydrocarbon 
material containing anhydrous hydrogen fluoride 
with liquid glacial acetic acid under. conditions 
such as to effect a selective solution of said anhy 
drous hydrogen fluoride in said. liquid glacial 
acetic acid, and recovering from said treatment a 

>liquid hydrocarbon material substantially free 
from hydrogen iluoride. 

KARL H. HACHMUTH. 
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