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(57) ABSTRACT 

The present invention relates to a process for purifying 
anhydrous hydrogen chloride gas (“aHCl”), and preferably 
the anhydrous hydrogen chloride gas recovered from an 
isocyanate production process. In the process of the present 
invention, the content of chlorinated organics may be 
reduced from up to 1000 ppm by volume to below 10 ppb 
by volume levels. Generally, the process of the invention 
alloWs for chlorinated organic levels to be reduced to from 
1 to 100 ppb, rendering the treated hydrogen chloride gas 
usable in a catalytic oxychlorination process or a Deacon 
process. The treated gas is also suitable for absorption in 
Water or dilute hydrochloric acid. 
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ENHANCED PROCESS FOR THE PURIFICATION 
OF ANHYDROUS HYDROGEN CHLORIDE GAS 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a process for 
purifying anhydrous hydrogen chloride gas (“aHCl”), and 
preferably the anhydrous hydrogen chloride gas recovered 
from an isocyanate production process. In the process of the 
present invention, the content of chlorinated organics may 
be reduced from up to 1000 ppm by volume to beloW 10 ppb 
by volume levels. Generally, the process of the invention 
alloWs for chlorinated organic levels to be reduced to from 
1 to 100 ppb, rendering the treated hydrogen chloride gas 
usable in a catalytic oxychlorination process or a Deacon 
process. The treated gas is also suitable for absorption in 
Water or dilute hydrochloric acid. 

[0002] A number of important chemical processes gener 
ate aHCl as a byproduct. Examples of such processes 
include chlorination processes, silane production processes 
and phosgenation processes. Because large amounts of aHCl 
can not be disposed of, one of the challenges encountered 
With each of these processes is puri?cation of the aHCl 
generated to obtain a usable technical product or raW mate 
rial for other processes. Several processes for purifying 
aHCl generated during production processes have been 
proposed. Thermal treatment of the aHCl at temperatures of 
up to 800 to 16000 C. is disclosed in US. Pat. No. 5,126,119. 
Full condensation and distillation under elevated pressure is 
disclosed in US. Pat. No. 4,935,220. The processes dis 
closed in these patents require high amounts of energy and 
expensive equipment. 
[0003] Treatment of aHCl at pressures of 5 to 20 bar 
absolute and ?nal temperatures below —200 C. is disclosed 
in US. Pat. No. 6,719,957. The process disclosed in the ’957 
patent results in contaminant levels occasionally unaccept 
able for use in vinyl chloride production. The contaminant 
level achieved is alWays unacceptable for use in Deacon 
processes. 

[0004] In the commercial phosgenation processes for the 
production of isocyanates such as TDI (toluene diisocyan 
ate, MDI (diphenylmethane diisocyantes) and HDI (hexam 
ethylen diiscocyanate), tWo moles of aHCl are formed per 
isocyanate group produced. This large quantity of by-prod 
uct must be used in a secondary process. 

[0005] One such secondary process is the production of 
muriatic acid. HoWever, the volume of HCl byproduct 
produced often exceeds the market demand. Another alter 
native is to use the aHCl in a catalytic oxychlorination 
process With ethylene to produce ethylene dichloride and 
?nally vinyl chloride as the commercial product. This cata 
lytic process is very sensitive to traces of organic com 
pounds, particularly (chloro-) aromatic compounds Which 
can deactivate the catalyst employed. 

[0006] Another secondary process is the Deacon process, 
Which produces chlorine and Water by passing gaseous HCl 
and oxygen over a transition metal catalyst. This process is 
very sensitive to traces of some contaminants, such as sulfur 
and some organic compounds, Which over time can lead to 
catalyst deactivation and/or plugging of reactors, Which in 
turn can lead to unWanted by-product formation. 

[0007] The most commonly used solvents in isocyanate 
production are chlorobenZene and dichlorobenZene (See G. 
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Oertel, Polyurethane Handbook, page 66 (Carl Hanser Ver 
lag, Munich (1985)). The aHCl recovered from the phos 
genation process is saturated With these chloro-aromatics. 
Deep chilling of the aHCl gas can reduce the chloro 
aromatic content, but not to the necessary level. Another 
complicating factor is the high melting point of dichloroben 
Zene (o-isomer: —17.50 C., p-isomer: +52.8o C.), Which 
limits the usefulness of this approach. LoW pressure phos 
genation processes such as those described in G. Oertel, 
Polyurethane Handbook, p. 66 (Carl Hanser Verlag, Munich 
(1985)), Which yield aHCl gas at pressure ranging from 
atmospheric to beloW 5 bar, Will, even With deep chilling, 
contain chloro-aromatics in a concentrations of from several 
hundred ppm to 1000 ppm. 

[0008] The present invention has several objects: i) a 
process for the removal of one or more contaminants from 
hydrogen chloride gas, ii) a process for separating small 
quantities of high boiling material, e.g., (chloro) aromatic 
compounds from large volumes of anhydrous HCl gas; and, 
iii) a process for reducing the concentration of contaminants 
such as (chloro)aromatic compounds in anhydrous HCl gas 
to <100 ppb. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] FIG. 1 schematically illustrates a How diagram for 
the present invention. 

[0010] FIG. 2 schematically illustrates a second embodi 
ment of the present invention. 

[0011] FIG. 3 schematically illustrates a preferred embodi 
ment of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0012] The present invention is broadly directed to a 
cooling and distillation process to remove contaminants 
having boiling points higher than hydrogen chloride from a 
hydrogen chloride-containing gas comprising: 

[0013] a) compressing said hydrogen chloride-contain 
ing gas, 

[0014] b) cooling the resultant compressed gas in a ?rst 
heat exchanger resulting in a ?rst condensate stream 
and a ?rst gas stream, Wherein said compressed gas is 
cooled to a temperature loW enough to partially con 
dense said contaminants and at a rate suf?ciently loW 
that fog formation is prevented, 

[0015] c) feeding said ?rst gas stream from said ?rst 
heat exchanger to a distillation column having a top 
portion and a bottom portion to a point betWeen said top 
portion and said bottom portion, to cause mass transfer 
betWeen liquid and gas and to thereby concentrate the 
contaminants in the bottom portion of said column and 
hydrogen chloride gas in the top portion of said col 
umn, 

[0016] d) feeding said hydrogen chloride gas from said 
top portion to a second heat exchanger Whereby the 
hydrogen chloride gas is partially condensed to form a 
second condensate stream and a second gas stream, 

[0017] e) feeding said second condensate stream to said 
top portion of said column to provide re?ux to said 
column, 



US 2007/0261437 A1 

[0018] f) feeding said ?rst condensate stream to said 
distillation column below the point Where said ?rst gas 
stream is fed, 

[0019] g) feeding said second gas stream from step d) to 
said ?rst heat exchanger as cooling medium, 

[0020] h) recovering puri?ed hydrogen chloride gas 
from said ?rst heat exchanger, and 

0021 i feedin said contaminants from the bottom g 
portion of said column to a collection vessel. 

[0022] In the compression step (step a)), the gas is pref 
erably compressed to a pressure of from 5 to 30 bars 
absolute. 

[0023] The contaminants contained in the gas stream are 
preferably chlorinated aromatic compounds. In one pre 
ferred embodiment, the gas stream also contains a contami 
nant With an intermediate boiling range betWeen the hydro 
gen chloride boiling point and the chlorinated aromatic 
compound boiling point. The intermediate contaminant is 
removed from the distillation column, is subsequently 
depressuriZed, and is discarded. In one especially preferred 
embodiment, the intermediate contaminant is phosgene. 

[0024] In the cooling step (step b)), the incoming con 
taminated gas is cooled sloWly. The temperature difference 
betWeen the cooling Wall of the ?rst heat exchanger and the 
inlet gas temperature is preferably betWeen 0.5 and 400 C., 
and most preferably in the range of from 5 to 250 C. The 
temperature of the compressed gas is preferably reduced to 
a temperature of from +10 to —250 C. in the cooling step 
(step b)). 
[0025] In one embodiment of the invention, in step f), the 
condensate stream (of step b)) is fed to a separation vessel 
(or vessels) used to trap solids. If multiple vessels are used, 
one vessel can be used to collect solids While over?owing 
condensate from the vessel being fed to the distillation 
column at a point beloW the point Where the ?rst gas stream 
is fed, While the other vessel is depressuriZed to enable 
collected solids to be purged to Waste. 

[0026] In another preferred embodiment, step e) com 
prises: 

[0027] el) feeding said second condensate stream to 
one or more separation vessels used to trap any solids 
present and to form a solids stream and a third con 
densate stream, 

[0028] e2) feeding said third condensate stream to said 
top portion of said column to provide re?ux to said 
column. 

The solids collected in the solids stream can be purged to 
Waste. 

[0029] In an other preferred embodiment, step i) com 
prises il) feeding liquid from the bottom portion of said 
column to a reboiler to generate stripping vapors for the 
bottom portion of the column, and Wherein the reboiler heats 
the said liquid at loW heat ?ux so as to prevent foaming 
action and i2) removing any remaining liquid from the 
reboiler to a collection vessel for disposal. Preferably, from 
5% to 95% of the liquid reaching the reboiler is evaporated. 
Most preferably, the reboiler design prevents the formation 
of foams and has a heat ?ux of from 500 to 20,000 
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BTU/hr/ftz2 as a loWer limit and from 3,000 to 30,000 
BTU/hr/ft as a higher limit. In any even more preferred 
embodiment, a portion of the liquid removed from the 
reboiler comprises hydrogen chloride and contaminants and 
is sprayed into the gas stream being fed to the ?rst heat 
exchanger, most preferably in amount of from 1 to 25% by 
Weight of the Weight of the incoming gas stream. 

[0030] The temperature of the gas being fed into the 
distillation column is preferably reduced to a temperature of 
from 0 to —350 C. during the distillation step. 

[0031] In another preferred embodiment, the puri?ed 
hydrogen chloride gas from the ?rst heat exchanger is 
further puri?ed by treatment With activated charcoal. 

[0032] 
prises 

[0033] a) compressing said hydrogen chloride-contain 
ing gas, 

In a second broad embodiment, the invention com 

[0034] b) cooling the resultant compressed gas in a ?rst 
heat exchanger resulting in a ?rst condensate stream 
and a ?rst gas stream, Wherein said compressed gas is 
cooled to a temperature loW enough to partially con 
dense said contaminants and at a rate su?iciently loW 
that fog formation is prevented, 

[0035] c) feeding said ?rst gas stream from said ?rst 
heat exchanger to a distillation column having a top 
portion and a bottom portion to a point betWeen said top 
portion and said bottom portion, to cause mass transfer 
betWeen liquid and gas and to thereby concentrate the 
contaminants in the bottom portion of said column and 
hydrogen chloride gas in the top portion of said col 
umn, 

[0036] d) feeding said hydrogen chloride gas from said 
top portion to one side of a third heat exchanger and 
feeding said contaminants from the bottom portion of 
said column to the other side of said third heat 
exchanger to ?ash against and cool the hydrogen chlo 
ride gas passing through said third heat exchanger, 
Whereby the folloWing streams are formed: 

[0037] 
nants, 

l) a second gas stream containing contami 

[0038] 2) a contaminant stream, 

[0039] 3) a third cooled gas stream, and 

[0040] 4) a second condensate stream, 

[0041] e) feeding said third gas stream to a second heat 
exchanger Whereby the hydrogen chloride gas is par 
tially condensed to form a third condensate stream and 
a fourth gas stream, 

[0042] f) combining said second condensation stream 
and said third condensation stream and feeding the 
resulting combined stream to said top portion of said 
column to provide re?ux to said column, 

[0043] g) feeding said ?rst condensate stream to said 
distillation column beloW the point Where said ?rst gas 
stream is fed, 

[0044] h) feeding said fourth gas stream from step d) to 
said ?rst heat exchanger as cooling medium, and 
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[0045] i) recovering puri?ed hydrogen chloride gas 
from said ?rst heat exchanger. 

[0046] In addition, any of the various preferred parameters 
and embodiments described above can be used With this 
second broad embodiment. For example, in step g), the 
condensate stream (of step b)) can be fed to a separation 
vessel (or vessels) used to trap solids. If multiple vessels are 
used, one vessel can be used to collect solids While over 
?oWing condensate from the vessel being fed to the distil 
lation column at a point beloW the point Where the ?rst gas 
stream is fed, While the other vessel is depressuriZed to 
enable collected solids to be purged to Waste. Additionally, 
step f) can comprise: 

[0047] fl) combining said second condensation stream 
and said third condensation stream, 

[0048] f2) feeding the combined condensate stream to 
one or more separation vessels used to trap any solids 
present and to form a solids stream and a fourth 
condensate stream, and 

[0049] f3) feeding said fourth condensate stream to said 
top portion of said column to provide re?ux to said 
column. 

The solids collected in the solids stream can be purged to 
Waste. Similarly, the column can be provided With a 
reboiler, With the liquid from the reboiler being fed to 
the ?asher. A portion of the liquid removed from the 
reboiler Which contains hydrogen chloride and con 
taminants can be sprayed into the gas stream being fed 
to the ?rst heat exchanger. 

[0050] By folloWing the present invention, fog (or aerosol) 
formation is avoided by controlling the cooling rate of the 
incoming gas, and by the use of a condensate spray to 
promote more homogeneous cooling. 

[0051] The present invention provides an enhanced 
method of purifying a contaminated hydrogen chloride 
stream by using a modi?ed cooling and distillation process. 
Small quantities of high boiling contaminants, e.g. chlori 
nated aromatic hydrocarbons, can be removed doWn to a 
concentration of 10 ppb in the puri?ed gas. In particular, this 
process Works Well for purifying byproduct streams created 
by isocyanate production processes, Which coproduce With 
the isocyanate, large volumes of anhydrous hydrogen chlo 
ride gas With contaminants including monochlorobenZene 
and dichlorobenZenes (ortho, meta and para isomers). 

[0052] The process of the invention Will noW be further 
described With reference to the draWings. Numerals and 
letters in the draWings refer to the same devices and streams. 

[0053] As shoWn in FIG. 1, the contaminated hydrogen 
chloride gas (shoWn as stream A) enters compressor 1, exits 
the compressor and enters the ?rst heat exchanger 2. As it 
passes through the ?rst heat exchanger, the compressed gas 
is cooled to a temperature loW enough to partially condense 
the contaminants and at a rate su?iciently loW that fog 
formation is prevented. TWo streams ?oW from the ?rst heat 
exchanger a ?rst condensate stream C and a ?rst gas stream 
B. The ?rst gas stream B is fed to a distillation column 3 at 
a point betWeen the top and bottom of the column. In the 
distillation column, mass transfer occurs betWeen liquid and 
gas, With the contaminants being concentrated in the bottom 
portion of the column, and hydrogen chloride gas being 
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concentrated in the loWer portion of the column. The hydro 
gen chloride gas is fed (stream D) from the top portion of the 
column to a second heat exchanger 4 (that is provided With 
an appropriate coolant via stream shoWn in the ?gure as 
arroWs entering one side of the exchanger and exiting on the 
other side) Wherein the gas is partially condensed to form a 
second condensate stream E and a second gas stream F. The 
second condensate stream E is fed back to the top portion of 
the column to provide re?ux to the column. The ?rst 
condensate stream C is fed to the column at a point beloW 
the ?rst gas stream B is fed. The second gas stream F is fed 
back to the ?rst heat exchanger as cooling medium. Puri?ed 
hydrogen chloride gas is recovered via stream G from the 
?rst heat exchanger and the liquid bottoms (that contain 
concentrated contaminants) of the column are fed via stream 
H to a collection vessel (not shoWn) for subsequent disposal. 

[0054] The con?guration in FIG. 2 is similar to that in 
FIG. 1 With several added improvements shoWn. FIG. 2 
illustrates the process as if all the improvements Were used. 
Of course, the artisan Will recogniZe that not all the improve 
ments must be used. As shoWn, the inlet gas stream A enters 
compressor 1 exits the compressor and enters the ?rst heat 
exchanger 2. As it passes through the ?rst heat exchanger, 
the compressed gas is cooled to a temperature loW enough 
to partially condense the contaminants and at a rate su?i 
ciently loW that fog formation is prevented. TWo streams 
?oW from the ?rst heat exchanger a ?rst condensate stream 
C and a ?rst gas stream B. The ?rst gas stream B is fed to 
a distillation column 3 at a point betWeen the top and bottom 
of the column. In the distillation column, mass transfer 
occurs betWeen liquid and gas, With the contaminants being 
concentrated in the bottom portion of the column, and 
hydrogen chloride gas being concentrated in the loWer 
portion of the column. The condensate from the ?rst heat 
exchanger ?oWs (stream C') into a solids trapping vessel 5. 
If more than one vessel is used, they may be used inter 
changeably. In the separation vessel tWo streams result, a 
solids stream C" that can be collected and purged to Waste 
and a third condensate stream C. The third condensate 
stream (Without solids) C is fed as a liquid feed to the 
distillation column at a point beloW the point Where the ?rst 
gas stream is fed. 

[0055] The concentrated hydrogen chloride gas from the 
top portion of the column is fed via stream D to a third heat 
exchanger 9. The bottoms stream H from the distillation 
column can be split into tWo streams, H' and H" Which 
contain concentrated amounts of the contaminants. The H" 
stream can be pumped via pump 10 back into the inlet of the 
HCl gas entering the ?rst heat exchanger. The H' stream can 
be ?ashed against the concentrated hydrogen chloride gas 
entering the third heat exchanger. This step can result in 
several streamsii) a gas stream J containing hydrogen 
chloride (at a loWer pressure) and, in the case of a starting 
gas from an isocyanate production facility, phosgene (this 
stream can be collected and used again in another appropri 
ate process), ii) a stream 1' containing mainly organic 
contaminants (that are then collected and disposed), iii) a gas 
stream D' that is fed to the second heat exchanger 4 and iv) 
a condensate stream E". Stream E" can be combined With the 
second condensate stream E and fed to the top portion of the 
column 3 to provide re?ux to the column. Alternatively, 
stream E" can be combined With the second condensate 
stream E and fed to a collection vessel 6 Where solids are 
collected and discarded via stream E'" With the over?oW 
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condensate from the collection vessel being fed via stream 
E' back to the top portion of the column 3 to provide re?ux 
to the column. The second gas stream F is fed back to the 
?rst heat exchanger as cooling medium. 

[0056] FIG. 2 also shoWs a side draW-olf stream I from the 
distillation column to remove intermediate boiling contami 
nants. This stream can be fed to an activated charcoal bed 8 
to remove organics, resulting in stream 1' Which is led off to 
disposal. 
[0057] FIG. 2 also shoWs puri?ed gas stream G being fed 
to an activated charcoal bed 7, resulting in a stream G' of 
puri?ed hydrogen chloride gas. 

[0058] The embodiment shoWn in FIG. 3 is identical to 
that shoWn in FIG. 2, except that the bottom liquids of the 
distillation column are fed via stream H to a reboiler 11 (that 
is provided With an appropriate coolant via stream shoWn in 
the ?gure as arroWs entering one side of the exchanger and 
exiting on the other side) to generate stripping vapors that 
are fed via stream K to the bottom portion of the column. 
The reboiler heats the bottoms liquid at loW heat ?ux to 
prevent foaming action. The condensate stream H'" from the 
reboiler can either be collected and discarded or can be sent 

to either the third heat exchanger (stream H') or back to the 
inlet of the ?rst heat exchanger (stream H"). 

[0059] The compressor A can be of any kind of equipment 
capable of increasing the pressure to from about of 5 to 30 
bar absolute and preferably above 12 bar absolute. Preferred 
compressors include piston compressors, screW compres 
sors, optionally With oil injection, and centrifugal compres 
sors. The ?nal pressure of the gas must be adjusted so as to 
overcome the pressure drop in overall system. 

[0060] Once compressed, the gas enters the ?rst heat 
exchanger at Which point gas condensate spray mixes With 
the incoming gas in the amount of ?ve to tWenty-?ve Weight 
percent of the total amount of incoming gas. Some conden 
sation from this ?rst heat exchanger can ?oW into solids 
collection vessel(s) to catch solids. The liquid condensate 
from these vessel(s) over?ows and is fed to the distillation 
column. 

[0061] The heat exchangers used in the present invention 
can be of any type. Shell and tube heat exchangers are 
preferred. 

[0062] HCl o?fgas from isocyanate units containing 
monochlorobenZene, dichloro-benZene, and chlorinated 
methanes impurities are preferably used as the initial gas. 
The gas is compressed to a pressure of 8 to 20 bar, preferably 
12 bar. The resulting compressed gas is fed to the ?rst heat 
exchanger for cooling to betWeen —5 and —20° C., preferably 
—100 C., to partially condense impurities. The condensed 
impurities are preferably ?rst passed through a solids col 
lection vessel to remove any solids and then led to the 
distillation column as liquid feed. The gas stream from the 
?rst heat exchanger is fed to the distillation column as 
gaseous feed. Overhead vapors from the distillation column 
pass through a second heat exchanger and are cooled to 
betWeen —18 and —30° C. (preferably —25° C.) to partially 
condense betWeen 0.01 and 25%, preferably betWeen 2 to 
5%, of the inlet vapor stream to provide liquid re?ux for the 
distillation column. The puri?ed HCl gas from the second 
heat exchanger are pumped back to the inlet gas stream to be 
injected like a spray to promote condensation in the inlet gas 
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and to prevent the formation of an aerosol or fog. The 
partially puri?ed gas noW has a concentration of from 0.1 to 
100, and preferably 1 to 10 ppm organic impurities. 

[0063] The partially puri?ed HCl gas can then be fed to an 
activated charcoal adsorption column for ?nal puri?cation to 
reach a ?nal organic impurities level of from 10 to 1000 ppb, 
preferably from 50 to 100 ppb. 

[0064] The bottom stream of the distillation column con 
tains most of the impurities and is alloWed to ?ash to a loWer 
pressure of betWeen 1 bar and 10 bar, preferably 1.05 bar 
Where much of the remaining HCl ?ashes off and is led off 
to an absorption step or to Waste. The remaining residue, 
containing most of the impurities, is led off to incineration 
or other Waste treatment. The cooling effect of the bottoms 
stream ?ash can help to cool the vapors leaving from the top 
of the column. 

[0065] If desired, a reboiler (preferable operation betWeen 
—10 and +80 C.) is provided to return most of the condensed 
HCl as vapor back to the column as stripping gas. The design 
of the reboiler preferably uses a heat ?ux of betWeen 1000 
and 12000 BTU/hr/ft2 and preferably betWeen 2500 and 
4000 BTU/hr/ft2. 

[0066] Although the invention has been described in detail 
in the foregoing for the purpose of illustration, it is to be 
understood that such detail is solely for that purpose and that 
variations can be made therein Without departing from the 
spirit and scope of the invention except as it may be limited 
by the claims. 

What is claimed is: 
1. A cooling and distillation process to remove contami 

nants having boiling points higher than hydrogen chloride 
from a hydrogen chloride-containing gas comprising: 

a) compressing said hydrogen chloride-containing gas, 

b) cooling the resultant compressed gas in a ?rst heat 
exchanger resulting in a ?rst condensate stream and a 
?rst gas stream, Wherein said compressed gas is cooled 
to a temperature loW enough to partially condense said 
contaminants and at a rate su?iciently loW that fog 
formation is prevented, 

c) feeding said ?rst gas stream from said ?rst heat 
exchanger to a distillation column having a top portion 
and a bottom portion to a point betWeen said top portion 
and said bottom portion, to cause mass transfer 
betWeen liquid and gas and to thereby concentrate the 
contaminants in the bottom portion of said column and 
hydrogen chloride gas in the top portion of said col 
umn, 

d) feeding said hydrogen chloride gas from said top 
portion to a second heat exchanger Whereby the hydro 
gen chloride gas is partially condensed to form a 
second condensate stream and a second gas stream, 

e) feeding said second condensate stream to said top 
portion of said column to provide re?ux to said column, 

f) feeding said ?rst condensate stream to said distillation 
column beloW the point Where said ?rst gas stream is 
fed, 

g) feeding said second gas stream from step d) to said ?rst 
heat exchanger as cooling medium, 
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h) recovering puri?ed hydrogen chloride gas from said 
?rst heat exchanger, and 

i) feeding said contaminants from the bottom potion of 
said column to a collection vessel. 

2. The process of claim 1, Wherein the contaminants 
contained in the gas stream are chlorinated aromatic com 
pounds. 

3. The process of claim 2, Wherein the gas stream also 
contains a contaminant With an intermediate boiling range 
betWeen the hydrogen chloride boiling point and the chlo 
rinated aromatic compound boiling point. 

4. The process of claim 3 Wherein said intermediate is 
phosgene and said intermediate is removed from said dis 
tillation column. 

5. The process of claim 1 Wherein the temperature of the 
compressed gas is reduced to a temperature of from +10 to 
—250 C. in said ?rst heat exchanger. 

6. The process of claim 1 Wherein in step a), the gas is 
compressed to a pressure of from 5 to 30 bars absolute. 

7. The process of claim 1, Wherein step f) comprises 

fl) feeding said ?rst condensate to a separation vessel (or 
vessels) to trap solids and Wherein a solids stream and 
an over?ow condensate stream are formed, 

f2) feeding said over?oW condensate stream to said 
distillation column at a point beloW the point Where the 
?rst gas stream is fed. 

8. The process of claim 1, Wherein step e) comprises: 

el) feeding said second condensate stream to one or more 
separation vessels used to trap any solids present and to 
form a solids stream and a third condensate stream, 

e2) feeding said third condensate stream to said top 
portion of said column to provide re?ux to said column. 

9. The process of claim 1 Wherein step i) comprises 

i1) feeding liquid from the bottom portion of said column 
to a reboiler to generate stripping vapors for the bottom 
portion of the column, and Wherein the reboiler heats 
the said liquid at loW heat ?ux so as to prevent foaming 
action and 

i2) removing any remaining liquid from the reboiler to a 
collection vessel for disposal. 

10. The process of claim 9, Wherein the reboiler is 
designed to prevent the formation of foam and has a heat 
?ux of from 500 to 20,000 BTU/hr/ft2 as a loWer limit and 
from 3,000 to 30,000 BTU/hr/ft2 as a higher limit. 

11. The process of claim 9, Wherein a portion of the liquid 
removed from the reboiler comprises hydrogen chloride and 
contaminants and is sprayed into the gas stream being fed to 
the ?rst heat exchanger. 

12. The process of claim 9, Wherein from 5 to 95% by 
Weight the liquid fed to said reboiler is evaporated. 
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13. The process of claim 1, Wherein the puri?ed hydrogen 
chloride gas from the ?rst heat exchanger is further puri?ed 
by treatment With activated charcoal. 

14. A cooling and distillation process to remove contami 
nants having boiling points higher than hydrogen chloride 
from a hydrogen chloride-containing gas comprising: 

a) compressing said hydrogen chloride-containing gas, 
b) cooling the resultant compressed gas in a ?rst heat 

exchanger resulting in a ?rst condensate stream and a 
?rst gas stream, Wherein said compressed gas is cooled 
to a temperature loW enough to partially condense said 
contaminants and at a rate su?iciently loW that fog 
formation is prevented, 

c) feeding said ?rst gas stream from said ?rst heat 
exchanger to a distillation column having a top portion 
and a bottom portion to a point betWeen said top portion 
and said bottom portion, to cause mass transfer 
betWeen liquid and gas and to thereby concentrate the 
contaminants in the bottom portion of said column and 
hydrogen chloride gas in the top portion of said col 
umn, 

d) feeding said hydrogen chloride gas from said top 
portion to one side of a third heat exchanger ?asher and 
feeding said contaminants from the bottom portion of 
said column to the other side of said third heat 
exchanger to ?ash against and cool the hydrogen chlo 
ride gas passing through said third heat exchanger, 
Whereby the following streams are formed: 

1) a second gas stream containing contaminants, 

2) a contaminant stream, 

3) a third cooled gas stream, and 

4) a second condensate stream, 

e) feeding said third gas stream to a second heat 
exchanger Whereby the hydrogen chloride gas is par 
tially condensed to form a third condensate stream and 
a fourth gas stream, 

f) combining said second condensation stream and said 
third condensation stream and feeding the resulting 
combined stream to said top portion of said column to 
provide re?ux to said column, 

g) feeding said ?rst condensate stream to said distillation 
column beloW the point Where said ?rst gas stream is 
fed, 

h) feeding said fourth gas stream from step d) to said ?rst 
heat exchanger as cooling medium, and 

i) recovering puri?ed hydrogen chloride gas from said 
?rst heat exchanger. 

* * * * * 


