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The present invention relates, in general, to a ne
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~and system for producing high-purity hydrogen chloride, in
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about 1,200-1,400 r to synthesize hydrogen chloride, convert

hydrogen chloride. Background ArtDESCRIPTAONYdr ous hydrogen—chLonﬁﬁg%LHC1)H
al so known as anhydrous hydrochloric acid, is a conpound, which has a

nol ecul ar wei ght 20 of 36.47, is present in a gaseous st at
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The present invention relates, in general, to a method

and system for producing high-purity hydrogen chloride,

and

more particularly, to a method and system for producing high-

purity hydrogen chloride, in which a high-purity hydrogen

10 chloride having a purity of 3 N (99.9%) to 6 N (99.9999%)

be produced With low energy using a simpler process

can

by

reacting purified hydrogen with purified chloride at a high

temperature of about 1,200~1,400 T to synthesize hydrogen

chloride, converting the hydrogen chloride to a liquid state

15 and purifying the liquid—stafe hydrogen chloride.

Background Art

Anhydrous hydrogen chloride (HCl), also known as anhydrous

hydrochloric acid, is a compound, which has a molecular weight

20 of 36.47, is present in a gaseous state at room temperature and

atmospheric pressure and 1is liquefied at atmospheric pressure

and -85 T. Hydrogen chloride is used in the production of

various chemicals, including medical drugs

and

dye

intermediates, and particularly, high-purity hydrogen chloride

25 is advantageously used in semiconductor manufacturing



25 i sadvant ageously used in sem conductor manufacturing processes.

As used herein, the expression "hydrogen chloride" refers to a gaseous or

i quid anhydrous hydrochloric acid, and the expression "hydrochloric acid"
refers to a 35-37 wt % aqueous 5 sol ution of hydrogen chloride.In addition,
~unl ess ot herw se specified herein,the expression "high-purity hydrogen
chloride" refers to a hydrogen chloride having a purity of 3 N (99.9% or

hi gher, preferably 3 N (99.9% to 6 N (99.9999% . As used herein, the terns
"crude hydrogen” and "crude chlorine” 10 refer to unpurified hydrogen (H2)
and unpurified chlorine (012), respectively, and the terns "hydrogen"” and
"chlorine" refer to either purified hydrogen and chlorine, or hydrogen and
chl orine elreensssin m xtures. The synthesis of hydrogen chloride is
generally performed 15 by allowi ng crude chlorine (Cl2) and crude hydrogen
(Hz), produced?®syushe kg olthsi sxpfedsione " hydrageacchiwt tdedackeferber at a
hi gh tenperature of 1,200-1,300 r. [Reaction Equation 1] H20122HC1 + 44, 000
Kcal 20Whér? Htlgﬁ§§“ﬁbt%ﬁrﬁ&ﬂ%ﬂﬁxﬁqmyﬁﬁoT% PedRGgRTEGUAEiOn 27 stBBol ed and

absor bed i - w0 Lution dr thorlc acid is
pr oduced. E%%ﬁv%%%?%n Cﬁ%cg%e pr odu |on o% a%ﬁyﬁrous@ﬁy&?ocﬁqgflg acid is

per f or med dayuai vet opr@mewcmohw&r ochtOrigyidGof, SRE&d | S@dr¥iski quid
hydrogen 25 chloride is produced by heating a 35- 37 wt % aqueous sol ution of
specified herein, the expression “high-purity hydrogen
chloride” refefs to a hydrogen chloride having a purity of 3 N
(99.9%) or higher, preferably 3 N (99.9%) to 6 N (99.9999%).
As used herein, the terms “crude hydrogen” and “crude chlorine”
10 refer to unpurified hydrogen (H;) and unpurified chlorine (Cl,),
respectively, and the terms “hydrogen” and “chlorine” refer to
either purified.hydrogen and chlorine, or hydrogen and chlorine
elements in mixtures.
The synthesis of hydrogen chloride is generally performed
15 by allowing crude chlorine (Cl;) and crude hydrogen (H,),
produced by the electrolysis of brine, to react with each other
at a high temperature of 1,200~1,300 T. |
[Reaction Equation 1]
H, + Cl, - 2HC1 + 44,000 Kcal
20 When HCl gas obtained according to reaction equation 1 is
cooled and absorbed into water, a 35-37 wt$ aqueous solution of
hydrochloric acid is produced. Conventionally, the production
of anhydrous hydrochloric acid is performed by a wet process
using hydrochloric acid. Specifically, liquid hydrogen

25 chloride is produced by heating a 35-37 wt$% aqueous solution of



hydrochloric acid in an evaporator to generate hydrogen chloride gas and
dehydrating, drying, purifying and cooling the hydrogen chloride gas,

foll owed by conpression and cooling. This conventional production nethod
has shortcomngs in that a 5 | arge anount of equi pnent mai ntenance cost is
~required because hydrochloric acid is treated at high tenperature, and a

| ar ge anmobunt of energy cost is required because of the use of a |arge
anmount of steam If HCL gas produced according to reaction equation 1 can
10 be conpressed and cooled directly after the production thereof,

anhydr ous hydrogen chloride can be produced in a sinple and easy nmanner.
However, crude hydrogen (H2) produced by the electrolysis of brine usually
contai ns aunldargel@nmuntacall wah eran andrapbudeo€hl €@y i nRnePddd PHRGVged in a
general electrolytic cell 15 contains oxygen (02), nitrogen (N2), carbon
di oxi de (COApridatess @ER20Ycaydrarengl dorpenepts;fdmg thaschwisng pheity of
about 99.%%9rAnon these inpurities, water and oxygen interfere with the

g : .
processes CONpr £8P qlietyaneg HiMir eERrRsFieRi dgad Smediihpeal |y,
wat er and @xyden. whi;ch | . wat er. 20, du ég .tge.syn hesi s of
hydr ogen gﬁ%%r?ge%%gﬁg %? é?&%ﬁ%ﬁ%ﬂ k%tgﬁéﬁgfé 5hu%pneﬁp'sﬁght§§taa

conpr essorlargBuamowtte b Walo@h padkt ReigeBnake: remved egmihe Jawpaterial s,
a conpressor for conpressing hydrogen chloride can be used w t hout

di ffi cul t ynydmakiariict agagsiibl ertéatqpr cdudegh hydpegenirehl anide havgag a 25
purity of 3 N or |ower.However, in order to produce high- purity (99.999%
or hi gher 2™VaF ot PR ERESr FRE Wisi ERIRErass dgcprrseerfi tbaduset orf madateet uri ng
processes and 1he g%kgm not only water and oxygen, but al so other
inpurities, need1§o 5" enoved. Particul arly, carbon di oxi de gas, once

mixed with 5 hydr agensed ordsiecdascchialros! unossi bl Logepargte from

the hydrogen chloride gas. For this reason, the pro on o rogen
chlori de ke baseckwrd hed wedolproaessctiyi Glitks €he ahvantageouserBot er ns of
productivity and cost. WDisclosure Technical Problem Accordi ngly,

t he presedNVAVRH | byfuegsnbebhontde kaepbagbiradnie iheaabowelalesnt i bed

pr obl ens occurring in the prior art, and an object of the present invention

is to proviidé d9T5%het hdP"SNE sy STEAF o YFFEER| 12 )hi BFRPBIFERL yPrhy B gen
O, LBl AGO0LSE I BoID( 6, SCANANLLA AN SLIRLS, JIRMAEL: W oF

can substitute for the conventional process 0 roduci ng | purity
hydrogen ehbotigte @il agidy dreohlRHobGeasiith @S gansStAr i Bgt AR /Y Lake1 20

Techni cal Solution In order to acconplish the above objects, the present
i nvent 1on cpnbvimdexageet Had, f oitpreedudNag kiaghepudidxi dby dcogenwater
(H20) and metal components, and thus has a purity of about
99.8%. Among these impurities, water and oxygen interfere with
the processes of compressing and liquefying hydrogen chloride.
Specifically, water and oxygen which is converted to water
20 during the synthesis of hydrogen chloride make it difficult to
operate equipment such as a compressor. Thus, when water -and
oxygen are removed ffom the raw materials, a compressor for
compressing hydfogen chloride can be used without difficulty,

making it possible to produce a hydrogen chloride having a

25 purity of 3 N or lower. However, in order to produce high-

(V5]



thl oride, conprising the steps of: purifying each of crude 25 hydrogen and
crude chlorine as raw materials to a purity of = 99.999% or higher; reacting
an excessive nolar amount of the purified hydrogen with the purified
chlorine at a tenperature ranging from1,200 r to 1,400 r to synthesize
hydrogen chl ori de; converting the hydrogen chloride to a liquid state by 5
“conpression; and purifying the hydrogen chloride and separating unreacted
hydrogen by fractional distillation. In the inventive nethod for
produci ng hi gh-purity hydrogen chloride, purifying the crude hydrogen nmay
‘be performed by renoving water and oxygen fromthe crude hydrogen, produced
by 10 el ectrolysis of brine, using a catalyst and an adsorbent to renove
vater and (Qxyoen oRihdalic ¥lifhet N fMAE, CoLOLL AR MR RE;BELLOGMEY bY

subj ecting the crude chlorine’gas to a first adsorption process to renove
wat er, subjeettomgndtbe ekudeactl@higherioecasdd I shal eMet enRer ahdt €only
distillation process to 15 renove netal conponents, and then subjecting the
crude chl oritae tanda swyesd | butt enfper abtiner diigpitltbtdson peatess tloer enove
gas conponents. In the nmethod of the present invention, the

purified HYEPBYEn i SaPFeFetaby (sEGPn UAaABURES] aPBe? ThREPAtHETRO
purifi e5d ?1%#:19%#&? Wl&qagoﬁgghe%fsy ar_llilnast-rtfﬁp%%ﬁei%%gt tlonvseentalrgpe alfJ%g provi des

a system oducing hig ri rogen oride,” conprising: %ydrogen

and chl oriche sy@RbgerPicpes i supp! Yorgchysdr agenrandnehb Qsine pyrified to a
purity of 99.999% or higher, respectively; a 25 reactor in which hydrogen

and chl or hyerosarpplanédridi ough bheed hywlr ogea amxt chlkocese swpphy pé pes, are
reacted wi th each other to synthesize hydrogen chloride; a conpressor for
i quef yi n§1EASVIRFAO6GEH Ehitsrmaechpreguptsssivoand sgnfta distillation col um
for purifying the liquefied hydrogen chloride and separating 5 and renoving
unreact ed hydrogen by fractional distillation. In the inventive

syst emf ohiREPseid1d hi gh-purity hydrogen chloride, a chiller is preferably
provided in front or rear of the conpressor. The conpressor or the

di stil| at meshaDdalmPrpbié&er ably 10 conprises two or nore stages.

Accordingly, the present invention has been made keeping
in mind the above-described problems occurring in the prior
art, and an object of the present invention is to provide a

15 method and system of producing high-purity hydrogen chloride
by a dry process in a more economical and simpler manner,
which can substitute for .the conventional wet process of
producing high-purity hydrogen chloride using_ hydrochloric
acid as a starting material.

20
Technical Solution

In order to accomplish the above objects, the present
invention provides a method for producing high-purity hydrogen
chloride, comprising the steps of: purifying each of crude

25 hydrogen and crude chlorine as raw materials to a purity of



Moredver, the inventive system for producing high-purity hydrogen chloride
may further conprise a cooling/absorption colum in which the hydrogen
chloride resulting fromthe conpressor is dissolved without purification to
prepare 15 hydrochloric acid. In addition, a chlorine purification
~systemis provided in front of the chlorine supply pipe and may conprise:
an adsorption colum for renoving water fromthe crude chlorine gas; a
first lowtenperature distillation colum for renoving 20 netal conponents;
a cooler for cooling chlorine distilled in the first |owtenperature
distillation colum; and a second | owtenperature distillation colum for
renmovi ng gas conponents ot her than chlorine. 25 Advantageous Effects
Accordi ng e | N0 ye S for ushdehthigth-pra ity
hydr ogen %%fgoérgra’de?p\é}el -e\éﬁr ?F%gﬁ%ﬁg%ena%%g??gemﬁgﬁlngma purity of 3Nto
6N can be,produgethyiRogery 8kt 1SitH erandieasyhraimer asiangeapepaphet el y
closed dry process 5 by reacting hydrogen directly with chlorine to
synt hesi zeafyidiogenothligedde, Cconpr dsgbhg Bndteoalyintgesire shrthestzed
hydr ogen chl ori de and renovi ng unr eact ed hydr.ogen frointhe hgd%og?e
abf Fh9

n
chl ori de Fhlerisdeipranmeding 4bf oy EFE9GANCPIor 188diPi Bt REEor % the

present invention, the producti I . gasl i t{ied and
aut onmat’ed “OBS Eder gy ¢o sulfr%% %rg(g %?z{;leﬁ h&?é?egrﬁ?C?}l?gﬁfs?yé#%d%%gg%t%efcri ption
of Drawi NgS cacted hyftd&denlplSrAasGhRammtystviiewt sdtowi ng the configuration of
a 15 system?or produci’ng high-purity hydrogen chloride according to one
enbodi ment of thetlps esenhtiveemtthod. f¢4 Grogutsna lsghepatity VivERPg$owi ng t he
configuration of a chlorine purification systemfor renoving inpurities

from the chloyime maperifalingr ide cHIUWE Nty HRISHCIGYdivRy PBT b i ment of
20 the present, i nvention. Mde for__|nvention The jects,
features ARUCRHAMNPLGEs2BE PREST 587t g}i}env%lfﬂqeoﬁly\?mr??gﬂeap%%\régcggpa ent from

dr awi ngs.

speci fi catipBvef withe piresentygbnyeatd opurispeay f tite strwit urrdlorode f wagt i onal
descriptions are exenplified to nerely describe the enbodi ments of the
present i heemeir6ormehdoyt heterbodhgrents efude chlorine gas to a first

adsorption process to remove water, subjecting the crude

the fol] ow i ts 2 lai it taka [
('SJS ‘éﬁ@gt%ﬂ}lgg'sgf‘r?g aoﬁﬁeexas?h?eq wich1,espest ba LRgcas&anesyi ng

i odiments o he present invention disclosed in the

chlorine to a first low-temperature distillation process to

15 remove metal components, and then subjecting the crude chlorine
to a second low-temperature distillation process to remove gas
components.

In the method of the present invention, the purified
hydrogen 1is preferably used in an amount larger than the

20 purified chlorine by 10-20 mole%.

The present invention also provides a system for producing
high-purity hydrogen chloride, comprising: hydrogen and
chlorine supply pipes for supplying hydrogen and chlorine
purified to a purity of 99.999% or higher, respectively; a

25 reactor in which hydrogen and chlorine, supplied through the



5 the present invention can be inplenented in various fornms and shoul d not
be interpreted as being limted to the enbodi nents described in the

specification of the present invention. The present invention can be
modi f i ed variously and can have various forns, and specific enbodi nents
will be 10 illustrated in the drawings and will be described in detail in

the specification. However, the present invention is not limted to the
speci fic enbodi ments and shoul d be construed as including all the changes,
equi val ents and substitutions included in the spirit and scope of the
present invention. 15 Terns, such as "first" and/or "second," can be used
to describe various conponents, but the conponents are not |imted by the
terns. The ternms ar .qo! L, Lhgepur 0k &l StiithgEkShi dighe
conponent ¥%%ﬁ$8tﬁ%§ %gﬁgéﬁgn%g%ﬁﬁbkhgigngﬁgf%the first conponent can be
desi gnat ed, ag £ g 360N de0RONERlo2Qlewi thotimpdepant i figr f Admuefringcope of
the present invention, and, simlarly, the second conponent can al so be
desi gnat eghasnyidregén r dtlaronpobentoronkenien; jahds fafddt HHAC 18R spRIIT ¢

conponent is "connected" or_ "coupled' to another cqmponent, | houl d be
understooﬁothQPIQﬁY#ﬂﬁet%ﬁe&ﬂf?@f&%ﬁpaﬂéﬁﬁﬁncéﬂﬁﬁglg?r38 Ifegé%%égggd or

l'i nked, but ot her_conponent [ e midreospecific
conponent & %d*?ﬁng?Héfxggg%%n n 9B§%]%%§%?g§?§“ah2%§?t is stated that a
speci fic conpopent,d §nv8ht 8kt lsyseonnest edodatinglinientbyricyupleddgaro anot her
conponent, it should be 5 understood that no other conponents are

i Nt er posednbet wren at kaispecifd predapdrientramiddedelotirontc8rpdintot O her
expressions for describing the relationship between conponents, that is,
"bet ween the eomprespnedi ately between -", or "adjacent to -", and

"imedi ately adjacent to -", should be.interpreted i e sage yanner .
The terms usedT$% ﬁﬁ@pﬁFﬁi%%tC%be%g?ié%sﬁgﬁigﬁg%hséﬁmgﬁFyE%%fdescﬁrge

speci fic %g%&@{ggg%&o ahd,presppfed.Ntended to linit the present invention.
Si ngul ar expressions may | nclude the neaning of plural expressions unless

ot herwi se cl eapbyedirspaticf iiedent ivd heyspreesdntr gppbiichtd omigh-tushieul d be
understood that ternms such as "conprises"” or "has", are intended.to
i ndi cat e tiyatoprropobiar fdsat naes funtitier SOMRYESs , 2 ofEPALRSMLSEBpThent s,

parts, or conbinations thereof exist, and the probabi.li. i stence or
addi ti on ¢Pleme o nPeClht HEF 2@“#%5Fﬂré%ﬂ‘??ggs,r%ﬁﬁ%Féb¥02é$ﬁ§onponents,

parts or conbinations.thq&g@%lbgdno%i l.udedt herabyn Utlesprephes w se
defined, &TPFEFHE used herern, inclu Ing téchnical or scientific terns,
are nots defined, piher wksg, have the same meaning as terms generally
under st ood "by those skilled . _ .

In addition, a chlorine purification system 1s provided 1n
front of the chlorine supply pipe and may comprise: an
adsorption column for removing water from the crude chlorine
gas; a first low-temperature distillation column for removing

20 metal components; a cooler for cooling chlorine distilled in
the first low-temperature distillation column; and a second

low-temperature distillation column for removing gas components

other than chlorine.

25 Advantageous Effects



25 in the art. The terns, such as those defined in generally used
dictionaries, should be interpreted as having the sane neaning as the terns
in the context of related arts, .and are not to be interpreted to have

meani ngs that are ideal or are excessively formal, when the terns are not
explicitly defined in the 5 present specification. Hereinafter,preferred
“enbodi nents of the present invention will be described in detail wth
reference to the acconpanyi ng drawi ngs. Li ke reference nunbers in each of
the drawi ngs indicate |ike nmenbers. 10The inventive nethod for producing

hi gh-purity hydrogen chloride conprises the steps of: purifying each of
crude hydrogen and crude chlorine as raw materials to a purity of 99.999%
or higher; reagti : excesshyve u foqt h ur if,L hygls,ogen with
the purified c%%%&%ﬁ%gat¥§ tgh%erggtgétgﬁprgﬁg?ﬁg'f%gﬁ1l%g%gg% to 1,400 "C
t o synt hesi-gguditdy agem-phl oty deydcapverdnlagitbe hygh-qgentehhedidgert o a
liquid state by conpression; and purifying the hydrogen chloride and

separ at i nghilior s thed 1hy da ogerni tdyy of r 38t fonel adinsbel Peedusied A8 dese¥Y bed
above, crude hydrogen (H2) gas produced by 20 the el ectrolysis of brine has
a purity éﬂmﬁhﬁya@g-%ﬁ@% LA eET YdNe CR2FoFRES T Ya GaTEFar el BEPTOTYti ¢ cel |
cont ai xygen (Q02), .nifrogen (. ar ban diLoxide ( ), . (H20) and
nmet al (TS(S) 3ng]fﬁasc,(tlgéd kpﬁ%so(%%gs Cgl%}t |l§ y %T%ab%ﬁ%(e)%&%%g I nS y?%éggp?éeé:ent

i nvent i ony, AydrQgernhayi g acembidssiol 9&1&988%@9&%25}18! gheitheanzée

provi ded by renovi ng water and oxygen from crude ydrogen using a catal yst
and an ads@tbewqdn anhtlocideorane hawbnign@ porédgrest 9989Q99% Dronhi gier can be
provi ded by renoving water and other inpurities fromcrude chlorine using a
chl orine pudregemt iBRosydeent o e SdBREPi bEFHidLaFloBFIQIW: s a Sehemati ¢
view showi ng.the configuration of a system for pr.oducing high- ity

hydr ogen @ﬁngFﬂé ARTEHERY 6 %ﬁg éﬁ%ﬁﬁp ﬁ?v%§%¥ﬁ3 6¥g%éﬁggfgg%% ion. As
shown ip Bl G 1, thg ijaventdve systemeioh BRAdUGBRi@N- BYAT bhehydr ogen
chl ori de ﬁhy conprise: hydrogén and chlorine supply pipes for 10 supplying
hydrogen adsGhb©rdmeapube f§eghitfa canply i tetuefd99. 999% or hi gher,
respectively; a reactor in which hydrogen and chlorine, supplied through

t he hydrogen and chlorine supply pipes, are reacted with each other to

synt hesi ze hydrogen chl oride; a conpressor for |iquefying the hydrogen
chl ori de BPsEEiRbiRt &EsPEAYIRER a distillation colum for purifying the

i quefi ed hydrogen chl or] de,and. seRAAl RG. RS fRTRKLRGsLATeas! 8d bydr ogen

by fractional disti | &t i%on
15 system for producing high-purity hydrogen chloride according

to one embodiment of the present invention.

FIG. 2 is a schematic view showing the configuration of a
chlorine purification system for removing impurities from the
raw material crude chlorine gas according to one embodiment of

20 the present invention.

Mode for Invention
The above objects, features and advantages of the present

invention will be more apparent from the following embodiments

25 explained with respect to the accompanying drawings.



In addition, the inventive systemfor producing high-purity hydrogen
chloride may further conprise a chlorine 20 purification systemprovided in
front of the chlorine supply pipe. FIG 2 shows an enbodi ment of the
chlorine purification system As shown in FIG 2, the chlorine purification
~system may conprise: an adsorption colum for renoving water fromchlorine
25 gas having a purity of 99.8% a first lowtenperature distillation
colum for renoving nmetal conponents fromthe chlorine gas; a cooler for
cooling chlorine distilled in the first lowtenperature distillation
colum; and a second | owtenperature distillation colum for renoving gas
conponents 5 fromthe chlorine. This chlorine purification system can be

connect ed i - | 1 0€ i df1nLhe; ADovenSYSIh olnPadusl 10 B GlecpUi shehydr ogen

chl oride such at 1t can supply purified high-purity chlorine to the

hydrogen ghtordidarpeRdyst irgn Syskam iAvderival i vpbyi fichetchtouiale or

purification systemcan al so be 10 present separately fromthe hydrogen

chl ori de pundticiriadndsystiarhisnshatrhaexpurliifiied he ghegsiyi OpSERIRS i e

purified in the chlorine purificatign system angt Scfl}l,%r egrbi n;a rgtank can be
e

suppl i ed EBPeHERFEr GdertPenIRFEPERE prodeictioon <V GEPRGTHE e hior i ne
purificatipn system .high: i chl Q. Vi ; I EYrd 9% 9999% or
hi gher cahi"beP %?ear}rpnel Y ?tg%gs%aynngltger uﬁagqghggéllﬁeilgg%&ﬁggigngya purity of
99-99. 9% EEBQ&Q hh@n [ SQIRLLeB: &0 ANModifgr @RRY EcdVat €T thed asiongmétes cr ude
chlorine through a first lowtenperature distillation colum (tenperature:
-25 t to #b5st}idenl nenvive spetakiconponeht thespehs@t dsvenbien-chr onmi um and

ni ckel , and then passing the crude chlorine through a,second

| ow t enper at ur 8heli BEE$4HL | BIVEASLAPMCER eApefattiried -85 16851% 2°9)°%D renove
gas conponents such as carbon di oxi de, ni.tr.ogen : en. . In
the i nvent'®Vg s?@?éﬂ?ﬁor%ﬁ?gﬁuci?ﬂéhiaﬁﬁ%ﬂiftyeﬁéggggéﬁQES Chilori'de, the
flowrate I iQQen £ &L dekawi it e @leSai Bl £n
controﬁfealggsé?%ﬁ%%mqgoﬁggoﬁﬂggﬁgg ?E%Q). For the reaction of hydrogen with
chlorine, taxdrggen risapref.er abioweadded the aprermunt idwengéent Han oht ori ne.
Theoretically, hydrogen and chlorine should be allowed to react 5 at a

nol ar rat ilamofed: do i theorspperific prrérpgd BeRta e FhEHLBr PRIeCONIGwEGRr 25 when
unreacted chlorine remains in hgdro en chLorid§§_it gﬁll not. be.gasy to
separat e firGHHEHE hyadlogéRechFBFIHE: afd U tRRI$E% cify of “the Tenai ni ng

chl orine can,cause 1aMB0S, {8 d hfal Sagk g SYSLERL 0N ks &eason, for the

reaction &Fc%y rogen chlorine, hydrogen is preferably added in an

armount ;} ar ger thaps chkggh ngsby£1Ps20 smlR% "second,Thecireast onséd poef erably
made of graphite which is not influenced by the raw material chlorine or
hydr ogen cfdsetide atribiughcommpenasurieyt die chepemnsessernets lgrefedabl y

made of a
by the terms. The terms are used only for the purpose of

distinguishing a component from other components. For example,

the first component can be designated as the second component

20 without departing from the scope of the present invention, and,

similarly, the second component can also be designated as the
first component.

When it is stated that a specific component is "connected"

or "coupled" to another component, it should be understood that

25 the specific component, can be difectly connected or linked,



15 material which can resist hydrogen chloride. The conpressor is
preferably a reciprocating conpressor conprising two or nore stages. In
addition, in order to increase conpression efficiency, a chiller is
preferably provided in front or rear of the conpressor. The operating
tenperature of the reactor is 20 1,200-1,400 t, and preferably 1,300 50 t.
In order to maintain this tenperature, hydrogen is heated by conbustion
with air, and water produced by this heating is absorbed by HCl gas
produced in the initial stage of synthesis and is renoved with hydrochloric
acid. After the initial reaction, the 25 tenperature of the reactor can be
mai nt ai ned by reaction heat. After the reaction, a portion of unreacted

yaroger bins thhap LS AT el Gor 1ALl 0assRaR LAY OHgh Sbhes et | T

t hus reduCing coo i cienc eried hydrogen chloride is

subj ect ed LR, Gh M | S AtHO N HHRC @S BpBhef€MOVIAY BBt Adsth Gamponantss and t he
like by fractional distillation and a process of separating and renoving

unr eact edshytsdgenat | A tsbiesifly, chiginepar iitsy 'hideogén chhoed¢thslhad ng a
purity of 6N or higher can be produced by passing the |iquefied ngrogen
chl ori de {'BiteR@H% hewpled” st hge aNSERF atFERORE tmm &hd IB°He¢hovitg

' it h hyd th h the t f.th ocrhe, | quefied
e oge’ BRRGHT GECONEar NG &-ry SRR St ‘01 CFYQroner Gue" 5 par t |

0 rogen due to parti al

pressure, sﬁ@gi%im S IRAGE N LA HAC L ASy AordBRUAEL Y bBhSOMB facesses. For
this reason, the |1 quefied hydrogen chloride is preferably distilled in a

for describing the relationship between components, that is,

"hetween ~", and "immediately between ~", or "adjacent to ~",

and "immediately adjacent to ~", should be interpreted in the
10 same manner.

The terms used in the present specification are used only
to describe specific embodiments, and are not intended to limit
the present invention. Singular expressions may include the
meaning of plural expressions unless otherwise clearly

15 specified. In the present application, it should be understood
that terms such as "comprises"™ or "has", are intended to
indicate that proposed features, numbers, steps, operations,
components, parts, or combinations thereof exist, and the
probability of existence or addition of one or more other

20 features, steps, operations, components, parts or combinations
thereof is not excluded thereby.

Unless otherwise defined, all terms used herein, including
technical or scientific terms, are not defined otherwise, have
the same meaning as terms generally understood by those skilled

25 in the art. The terms, such as those defined in generally used



15 di'stillation colum at |ow tenperature to conpletely renove the
remai ni ng hydrogen.In the inventive systemfor producing high-purity
hydrogen chl ori de,the conpressor or the distillation colum preferably
conprises two or nore stages which provide higher efficiency. The hydrogen
~chloride, 20 subjected to fractional distillation in the distillation
colum, is stored in a hydrogen chloride tank which stores purified liquid
hydrogen chloride. In addition, in order to increase econom cal efficiency,
the inventive system for producing high-purity hydrogen 25 chlori de may
further conprise a cooling/absorption colum which can produce a 37-38 w%
aqueous solution of hydrochloric acid having a high purity of 5N (99.999%
or hi gher ' in R t [ j h re water
e R e iy o
system f ogspepducim@ hingbhousddvexhy dEogeratahl arikde, alhy diregentchd osé de can
be produced with a purity ranging from3 N (99.9% to 6 N (99.9999%

dependi ng iohetireteddgrteehafe pwarfingat Foat ocfre Helepaworme s | ataesaatethe
reaction product. In addition, the 10 producti.on_procgess c&n,be ginplified
and ener gy EBAsUMPPEBNn Wn BT gAfFi St | ?/Xprlé&&&g}ﬂ, %ﬂrﬁ% ed™ o"the
conventj onal _wet proc .Thus, according to the present invention, a |arge
anount %fpﬁfaﬁg%ﬁﬁfg§§%%ﬁ?§gén chl oride can be produced in a nore

cost-effectiveypponirrelpHengichatt&l, bheopineseBt idwenthen Wrkkebe
described in further detail with reference to exanples.It is to be

under st oodnvhoweyveryiltlhadte t hese ibrdnpinesicrelf orith| Ireferendevetpurposes only
and are not intended to limt the scope of the present invention., 20Exanple

In the ex&epPEPTTYirHe JFRESRIR- | nkidift 6 eTaNSy st EHeFEr 1pr 686k A Righ-purity
hydrogen %ﬂ%%ﬁ%&?jﬁ@ﬁcgﬁ§qik%h%8 ers.

10 The inventive method for producing high-purity hydrogen
chloride comprises the steps of: purifying each of crude
hydrogen and crude chlorine as raw materials to a purity of
99.999% or higher; reacting an excessive molar amount of the
purified hydrogen with the purified chlorine at a temperature

15 ranging from 1,200 T to 1,400 T to synthesize hydrogen
chloride; converting the hydrogen. chloride to a liquid state by
compression; and purifying the hydrogen chloride and separating
unreacted hydrogen by fractional distillation.

As described above, crude hydrogen (H;) gas produced by

20 the electrolysis of .brine has a purity of only 95-96%, and
crude (Cl,) gas in a general electrolytic cell contains oxygen
(0,), nitrogen (N,), carbon dioxide (CO;), water (H,0) and metal
components, and thus has a purity of about 99.8%. In the

present invention, hydrogen having a purity of 99.9999% or

25 higher can be provided by removing water and oxygen from crude

10



conprises: a reactor 10 for reacting purified high-purity hydrogen with
purified high-purity chlorine; a conpressor 20 25 for cooling and
conpressing the hydrogen chloride gas obtained in the reactor; a chiller
21 for the hydrogen chloride passed through the conpressor; a hydrochloric
acid tank 60 for dissolving the hydrogen chloride, passed through the
" conpressor,in deionized water, to prepare high-purity 5 hydrochloric acid,
and storing the prepared hydrochloric acid; a two-stage distillation columm
(i.e., afirst distillation colum 40 and a second distillation colum 50)
for fractionally distilling the hydrogen chloride, liquefied in the
conpressor, to renove unreacted hydrogen and the |ike; and a hydrogen 10
chl ori de ;. Stori r.og id ukh fdr8del Ratd
distillat%gﬁ %%%h%%?nis?ﬁ%ﬁgﬁ%§€H%%gégéﬁagﬁﬁggﬁaegggogtgiion sys?%h
hydrogen ghlride was gor.odegedor Speghéi cahhybehydvogend ang chhovime were
introduced into the reactor at flow rates of about 80 nB/hr and about 70
ni/hr, 15weespeutd vehyr Sustrithes fiam grodatcloforApdr 6y iEnChOSHE®I was
| arger than that of chlorine by about 15 nole% The reactor was naintai ned
at about PUBDBIRLiTAESYHFFeFatRf &SSFTHR syifhesi zed hydrogen chloride at

t he ou%let of %ﬂg_qpq%rgssgﬁe -nggg& g%?@gg% Qheagghgﬂgargxgggeéfgﬁd

hydr ogen chl oride” was 2 Iquefied by cooling to about -20 t using the

chiller, apditherbi apebid iy diegepueht prhgeroms caaloeddeoaabording0 t
while it was passed through the distillation colum. Table 1 bel ow shows
t he resul ts ofic anabysinenof oputh¢ imsesmEnd inpentidres défs chode hydrdgen and
crude chlorine as raw 25 materials, hydrogen and chlorine after

puri fi cat ilen, thind LNV 0GenSEHIHT | e aPFeF DG f FtEtPORLFh 8YE0RAPTessor and
o e e tRel B LA TERL PR B ee e e
aqueous, hydroeh QF inGyagidh sPlutheSrine purified to a purity of 99.999%
or higher, respectively; a reactor in which hydrogen and
chlorine, supplied through the hydrogen and chlorine supply
pipes, are reacted with each other to synthesize hydrogen
chloride; a compressor for liquefying the hydrogen chloride by
15 compression; and a distillation column for purifying the
liquefied hydrogen chloride and separating and removing
unreacted hydrogen by fractional distillation.
In addition, the inventive system for producing high-
purity hydrogen chloridé may further comprise a chlorine
20 purification system provided in front of the chlorine supply
pipe. FIG. 2 shows an embodiment of the chlorine purification
system.
As shown in FIG. 2, the chlorine purification system may

comprise: an adsorption column for removing water from chlorine

25 gas having a purity of 99.8%; a first low-temperature

11



5 formed in a cooling/absorption colum froma hydrogen chloride produced

using the inventive system for

\ produci ng hi gh-purity hydrogen chl ori de.
can be seen in Tables 1 and 2, hydrogen chl oride produced using the

As

i nventive system for producing high-purity hydrogen chloride had a purity
of 5 N6 N (99.999- 1099.9999% . [Table 1] Raw materials After

purificationof raw materials After synthesis After purification Storage

tank Crude H2 Crude Cl12 Hz C12

10

15

20

25

distillation column for removing metal components from the
chlorine gas; a cooler for cooling chlorine distilled in the
first low-temperature distillation column; and a second low-
temperature distillation column for removing gas components
from the chlorine. This chlorine purification system can be
connected in-line with the above system for producing high-
purity hydrogen chloride such that it can supply purified high-
purity chlorine to the hydrogen chloride production system.
Alternatively, the chlorine purification system can also be
present separately from the hydrogen chloride production system
such that purified high-purity chlorine, purified in the
chlorine purification system and stored in a tank, can be
supplied to the hydrogen chloride production system.

Using the chlorine purification system, high-purity
chlorine having a purity of 99.9999% or higher can be obtained
by passing crude chlorine gas having a purity of 99-99.9%
through an adsorption column to remove water, passing the crude
chlorine through a first low-temperature distillation column
(temperature: -25 C to 15 C) to remove metal components such
as iron, chromium and nickel, and then passing the crude
chlorine through a second low-temperature distillation column
(temperature: -35 T to 5 C) to remove gas components such as
carbon dioxide, nitrogen and oxygen.

In the inventive system for producing high-purity hydrogen

chloride, the flow rates of chlorine and hydrogen, which are

12



HC1 HC1 HC1l Purity 95-96% 99. 8% 99. 999% 99. 9995% 99. 995% 99. 999- 99. 9999%
99. 999- 99.9999% I npurities 02 J.0 ppm 500 ppm 2 ppm

raw materials, are controlled by a flow control valve (FVC).
For the reaction of hydrogen with chlorine, hydrogen is
preferably added in an  amount larger than chlorine.
Theoretically, hydrogen and chlorine should be allowed to react

5 at a molar ratio of 1:1 in.order to produce hydrogen chloride.
However, when unreacted chlorine remains in hydrogen chloride,
it will not be easy to separate from the hydrogen chloride, and
the toxicity of the remaining chlorine can cause damage to the
reaction system. For this reason, for the reaction of hydrogen

10 with chlorine, hydrogen is preferably added in an amount larger
than chlorine by 10-20 mole%.

The reactor is preferably made of graphite which is not
influenced by the raw material chlorine or hydrogen chloride at
high temperature, and the compressor is preferably made of a

15 material which can resist hydrogen chloride. The compreésor is
preferably a reciprocating compressor comprising two or more
stages. In addition, in order to increase compression
efficiency, a chiller is preferably provided in front or rear
of the compressor. The operating temperature of the reactor is

20 1,200~1,400 C, and preferably 1,300 + 50 T. In order to
maintain this temperature, hydrogen 1is heated by combustion
with air, and water produced by this heating is absorbed by HCl
gas produced in the initial stage of synthesis and is removed
with hydrochloric acid. After the initial reaction, the

25 temperature of the reactor can be maintained by reaction heat.



iO.pSm'ppm--l PPm1 ppm1 ppm N2 - 1 ppm1 ppm1 ppm _J. ppm 1 ppm CO -

After the reaction, a portion of unreacted hydrogen is suitably
vented before or after passage through the chiller, thus
reducing cooling efficiency, the liquefied hydrogen chloride is
subjected to a purification process of removing metal
5 components and the like by fractional distillation and a
process of separating and removing unreacted hydrogen. In this
way, high-purity hydrogen chloride having a purity of 6N or
higher can be produced by passing the liquefied hydrogen
chloride through the multi-stage distillation column and
10 removing impurities such as hydrogen through the top of the
column. The ligquefied hydrogen chloride contains a very small
amount of hydrogen due to partial pressure, and this hydrogen
can act as an impurity in some processes. For this reason, the
liquefied hydrogen chloride 1is preferably distilled in a
15 distillation column at low temperature to completely remove the
remaining hydrogen. In the inventive system for producing
high-purity  hydrogen chloride, the compressor or the
distillation column preferably comprises two or more stages
which provide higher efficiency. The hydrogen chloride,
20 subjected to fractional distillation in the distillation
column, is stored in a hydrogen chloride tank which stores
purified liquid hydrogen chloride. |
In addition, in order to increase economical efficiency,
the inventive system for producing high-purity hydrogen

25 chloride may further comprise a cooling/absorption column which

14



-0.5'ppm . 0.5 ppm-0.5 ppmd .5 ppm CXR2 - 1 ppmO0.5 ppm.0.5 ppm1 ppm1
ppm CH4 - 1 ppm

can produce -a 37-38 wt% aqueous solution of hydrochloric acid
having a high purity of 5N (99.999%) or higher by dissolving a
portion of the synthesized gas in ultrapure water before
liquefaction.

5 As described above, in the inventive method and system for
producing high-purity hydrogen chloride, hydrogen chloride can
be produced with a purity ranging from 3 N (99.9%) to 6 N
(99.9999%) depending on the degree of purification of the raw
materials and the reaction product. In addition, the

10 production process can be simplified and energy consumption can
be significantly reduced, compared to the conventional wet
process. Thus, according to the present invention, a large
amount of high-purity hydrogen chloride can be produced in a
more cost-effective manner.

15 Hereinafter, the present invention will be described in
further detail with reference to examples. It is to be
understood, however, that these examples are for illustrative
purposes only and are not intended to limit the scope of the
present invention.

20 Example

In the example of the present invention, a system for
producing high-purity hydrogen chloride was wused, which
comprises: a reactor 10 for reacting purified high-purity
hydrogen with purified high-purity chlorine; a compressor 20

25 for cooling and compressing the hydrogen chloride gas obtained

15



;0.5 'ppm 1 ppm- - H20 -40,000 PPm 5ppm 4 ppm .1 ppm-1. ppm 1 ppm _i

[ Table 2] 37% HCL m xing

10

15

20

25

in the reactor; a chiller 21 for the hydrogen chloride passed
through the compressor; a hydrochloric acid tank 60 for
dissolving the hydrogen chloride, passed through the
compressor, in deionized watér, to prepare high-purity
hydrochloric acid, and storing the prepared hydrochloric acid;
a two-stage distillation column (i.e., a first distillation
column 40 and a second distillation column 50) for fractionally
distilling the hydrogen chloride, liquefied in the compressor,
to remove unreacted hydrogen and the 1like; and a hydrogen
chloride tank 30 for storing the hydrogen chloride purified in
the distillation column. Using ‘this hydrogen chloride
production system, hydrogen chloride was produced.
Specifically, hydrogen and chlorine were introduced into the
reactor at flow rates of about 80 m'/hr and about 70 m'/hr,

respectively, such that the amount of hydrogen introduced was

larger than that of chlorine by about 15 mole%. The reactor
was maintained at about 1,300 T. The temperature of the

synthesized hydrogen chloride at the outlet of the compressor
was about 60~165 C, and the synthesized hydrogen chloride was
liguefied by cooling to about -20 C using the chiller, and the
liquefied hydrogen chloride was cooled to about -40 T while it
was passed through the distillation column.

Table 1 below shows the results of analysis of purities
and impurities of crude hydrogen and crude chlorine as raw

materials, hydrogen and chlorine after purification, and

16
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37% HC1 storage tank

HC1 DI water 37%HCl Purity 99.999-99. 9999%

nore Qcmor 36-38% I npurities

hydrogen chloride after purification 1in a compressor and a
distillation column, as carried out according to the present
invention. Table 2 below shows the results of analysis of
purity and impurities of an aqueous hydrochloric acid solution
formed in a cooling/absorption column from a hydrogen chloride
produced using the inventive system for producing high-purity
As can be seen in Tables 1 and 2,

hydrogen chloride. hydrogen

chloride produced using the inventive system for producing
high-purity hydrogen chloride had a purity of 5 N-6 N (99.999-
99.9999%) .

[Table 1]

Raw materials After After After Storage
purification of | synthesis | purification | tank
raw materials

Crude Crude | Hy Cl, HC1 HC1 HC1

Purity 95-96% 99.8% | 95.999% | 99.9995% | 99.995% 95.999- 99.995-
99.999%% 99.9999%
Impcurities | O; <10 ppm | £500 < 2 ppm | £0.5 ppm | £1 ppm <1 ppm <1 ppm
N, |- pEm <1 ppm | <1 ppm <1 ppm <1 ppm <1 ppm
co - <1 pm <0.5 ppm | £0.5 ppm | <0.5 ppm <0.5 ppm
Co. | - <1 ppm | £0.5 ppm | £0.5 ppm | £1 pem <1 ppm
CH; | - <1 ppm | £0.5 ppm [ £1 ppm - -
H,0 | £40,000 | <5pom | <4 ppm | £1 ppm <1 ppm <1 ppm <1 ppm
ppm
[Table 2]
37% HC1l mixing 37% HC1l stcrage tank
HC1l DI water 37% HC1
Purity 99.999-99.9999% 18 Q.cm or | 36-38%
more
Impurities 0, <1 ppm - NH4 0.5 ppm
N, <1 ppm 504 <0.5 ppm

17
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02 51 ppm - NH4 50.5 ppm N2 1 ppm SH 50.5 ppm

10

15

20

(olo} <0.5 ppm PO4 <0.05 ppm
CO; <1 ppm Residue on <3 ppm

CH, - Total <1,000 prb
H;O <1 ppm

The exemplary embodiment of the present invention, which
is described as above and shown in the drawings, should not be
interpreted as limiting the technical spirit of the present
invention. The scope of the present invention is limited only
by matters set forth in the claims and those skilled in the art
can modify and change the technical . subjects of the present
invention in various forms. Therefore, as long as these
improvements and changes are apparent to those skilled in the
art, they are included in the protective scope of the present
invention.

[Description of Reference Numerals in the Drawings]

10: reactor for HCl synthesis; 20: compfessor;

21: chiller; 30: hydrogen chloride tank;

40: first HCl distillation column;

50: second HC1 distillation column;

60: hydrochloric acid tank;

70: first low-temperature distillation column;

80: Cl. cooler;

90: second low-temperature distillation column.

Industrial Applicability

18




CO(:).5 ppm P4 0.05 ppm CO2 1 ppm Residue on .3 PPm CH4 - Total
<1, 000 ppb

As described above, in the inventive method and system for
producing high-purity hydrogen chloride, hydrogen chloride can
be produced with a pufity ranging from 3 N (99.9%) to 6 N
(99.9999%) depending on the degree of purification of the raw

5 materials and the reaction product. In addition, the
production process can be simplified and energy consumption can
be significantly reduced, compared to the conventional wet
process. Thus, according to the present invention, a large
amount of high-purity hydrogen chloride can be produced in a

10 more cost-effective manner.

19



H20 1 ppm The exenpl ary enbodi nrent of the present invention,
which is described as above and shown in the draw ngs, should not be
interpreted as limting the technical spirit of the present 5 invention.
The scope of the present inventionis limted only by matters set forth in
‘the clainms and those skilled in the art can nodify and change the technical
subjects of the present invention in various forns. Therefore, as |long as
t hese i nprovenents and changes are apparent to those skilled in the Wart,
they are included in the protective scope of the present invention.

[ Description of Reference Nunerals in the Drawi ngs] 10: reactor for HCl
synthesis; 20: conpressor; 21: chiller; 30: hydrogen chloride tank; 40:
first HCL distillation colum; 50: gl HC1 distillation columm; 60:
hydrochloric acid tank; 70: first lowtenperature distillation colum; 80:
Cl2 cool er; 2090: secondthoat €mper aineracdngt i [Nigh-pur gl unhydrogen

chloride, comprising the steps of:
purifying each of crude hydrogen and crude chlorine as
5 raw materials to a purity of 99.999% or higher;
reacting an excessive molar amount of the purified
hydrogen with the purified chlorine at a temperature ranging
from 1,200 C to 1,400 T to synthesize hydrogen chloride;
converting the hydrogen chloride to a liquid state by
10 compression; and
purifying the hydrogen chloride and separating unreacted

hydrogen by fractional distillation.

2. The method of claim 1, wherein purifying the crude

15 hydrogen is performed by removing water and oxygen from the
crude hydrogen using a catalyst and an adsorbent, and purifying
the crude chloride 1is performed Dby subjecting the crude
chlorine gas to a first adsorption process to remove water,
subjecting the crude chlorine to a first low-temperature

20 distillation process to remove metal components, and then
subjecting the crude chlorine to a second low-temperature
distillation process to remove gas components other than

chlorine.

25 3. The method of claim 1, wherein the purified hydrogen

20



I ndustrial Applicability As descri bed above, in the inventive nethod
and system for producing high-purity hydrogen chloride, hydrogen chloride
can be produced with a purity ranging from3 N (99.9% to 6 N (99.9999%
dependi ng on the degree of purification of the raw 5 materials and the
_reaction product. In addition, the production process can be sinplified and
energy consunption can be significantly reduced, conpared to the
conventional wet process. Thus, according to the present invention, a |large
anount of high-purity hydrogen chloride can be produced in a 10 nore
cost-effective manner. CLAMS : 1. A nethod for producing high-purity
hydr ogen chl ori de, conprising the steps of: purifying each of crude
hydrogen agd,ssdide, Rl ghdire asr8ef amdimicaei ghsi fiedachusiing bl 99-899% or
hi gher; reacting an excessive nolar anount of the purified hydrogen
wi th the pote$iiedtbhl sreammefateactiegperature ranging from1,200 r to 1,400 r
to synthesi ze hydrogen chloride; converting the hydrogen chloride to a
liquid state by 10 conpression; and purifying the hydrogen chloride
and separating,unreacted hydrogen by.fractional.djst] [ OR. . 2. The
met hod of claifii 1, gﬁ%?%?ﬁ'gﬂ?iI§Pﬁél?%gu€#u8§rfgl%&8%%%%%Qﬁéoﬁé??brned by
rennving.%@ﬁﬁfiéyyé:oxygen fromthe crude hydrogen using a catalyst and an
adsorbent, and purifying the crude chloride is perfornmed by subjecting the
crude chl ori nehgasodem anfli EBlomidROrspbpdN Pimcesort supehpivey watiepgen
subjecting the crude chlorine to a first |owtenperature 20 distillation
process t @ndendvieorieeal Pwddpedentcs, aandiifen 8libj ¥Lt3PAg tIe &LEER“chl ori ne
to a second |owtenperature distillation process to renobve gas conponents
ot her t haf®ERFOri%eY’ 253. The method of claim 1, wherein the purified
hydrogen a reactor in which hydrogen and chlorine, supplied through
10 the hydrogen and chlorine supply pipes, are reacted with each
other to synthesize hydrogen chloride;
a compressor for liquefying the hydrogen chloride by
compression; and
a distillation column for purifying the liquefied hydrogen
15 chloride and separating and removing unreacted hydrogen by
fractional distillation.
5. The system of claim 4, wherein a chiller is provided

in front or rear of the compressor.

20 6. The system of claim 4, wherein the compressor or the

distillation column comprises two or more stages.
7. The system of claim 4, wherein the system further

comprises a cooling/absorption column in which the hydrogen

25 chloride resulting from the compressor 1is dissolved without

21



is used in an anmount larger than the purified chlorine by 10-20 nole%in

the step of reacting. 4. A system for producing high-purity
hydrogen chloride, 5 .conprising: hydrogen and chl orine supply pipes
for supplying hydrogen and chlorine purified to a purity of 99.999% or

_hi gher, respectively; a reactor in which hydrogen and chl ori ne,
supplied through 10 the hydrogen and chlorine supply pipes, are reacted

wi th each other to synthesize hydrogen chlori de; a conpressor for

| i quefying the hydrogen chloride by conpression; and a distillation
colum for purifying the |iquefied hydrogen 15 chloride and separating and
renmovi ng unreacted hydrogen by fractional distillation. 5. The

syst em of ,Gl 8f B4 i oMheS @ireparé jdreenisriyy @wiided in front or rear of the
conpressor. 206. The systemof claim4, wherein the conpressor or the

distillation colum conprises two or nore stages. 7.The system of claim 4,

wherein the systemfurther conpri ses a cooling/absorption_colum in

whi ch the hydrdgen B® chivttiade reSul EF#H fr dm t HESERHDPr essorr 8T HiSsol ved

wi t hout urification to pre are. hydrochloric acid, §m1h§n§¥% emof claim
S

4, wher ei REE-EHIESHPReS BT CERPT 675 575t G QOnpri 'sSS 2l adsor pton ol um

for rempvingepr Wabgr dheomthe ciideindl QfEsne Hasirse f Losticdm@arbenperature
distillation colum for renoving nmetal conponents; a cooler for cooling

chl ori ne diistillaadohncéhens ifost rémveirgnpetat urendnehts! & icooleol fom; and a
second | owtenperature distillation colum for renoving gas conponents
ot her thagoehlmsi nehlorgne distilled in the first low-temperature
distillation column; and a second low-temperature distillation
column for removing gas components other than chlorine.

10
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