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PCT/*EPOD 09678 Produ”mmmmmwnmmﬂuh purity hydrochloric acid The present As
i nvention rel at ial process for producing high purity,
- low 5 particle hydrochl of¥E%aci d for use in sem conductor production. The

hydr ogen ch®@ride gsd produced by chlodi re el ectrol ysis/Bpa0 subseEgUENt
burni ng of chlorine and hydrogen customarily contains inpurities which is

[sic] 10 very difpieghétibnngt hﬁPﬁsﬁhQE%yt ByaS R il gas  itsel f.
Such inmpurities include for exanple arsenic, bromne and volatile organic

inpurities. Such inpurities are difficult to renmove even by passing the
hydrogen chloride gmsei nppeveher amdresitiseguendlytds SubjeQiirﬁb&@P

resul ting hyd ochlor c acid to a adlab i ¢ distillation. is. known to
produce hydrSchi orl ac%P?%SS E8rorpF8 YHPGNh hy %b‘é‘o %’l ngt®% t he
foll ow hg miftfierient hyetduadslo2(: 1.addicst ifblrat isa 0fn 2(08éeMmyasodid st ¢ aci d
2. D stillﬁﬁ; &f; @, hydrochloric acid having a hydrogen chloride content
of . >20% and subsequent absorption of the rel eased hydrogen chloride in
25 the 20% hydr ochl B¢ ch¥éraganschilicatisle3. gas npreducedg thy drlobeminedl ori de

gas from C@mﬁ&&aﬁﬂ; 082S B 1@ @@ ny e%ﬁ%ll gd BEpec‘f‘Rigr§Méteéﬂ
conveyi ng jnto a receiver led with water and

ogen chl ori de
provi ded vmq{m{%f’%m@tom%y 4COBEBHBF| FW@UHF§t1ieISI éethl&:h 35 Theksel net hods
(1-4), 1bovexeary diof ficdulper 1 tnopr @ﬁlpﬁblsﬁml@f td RyeioRehlfrde @ed dyd® t he
requisite .REPHﬁFENENT SHEET # ULE 2 % 1ud 1
COCEET A5 PEEP TR YT ERR ) 13091 9% 860G+ example  arsenic,
bromine and volatile organic impurities. Such
impurities are difficult to remove even by passing the
hydrogen chloride gas into water and subsequently
15 subjecting the resulting hydrochloric acid to an
adiabatic distillatipn.

It is known to produce hydrochloric acid in
more or less high purity according to the following
different methods:

20 1. Distillation of 20% hydrochloric acid

2. Distillation of a hydrochloric acid having a

' hydrogen chloride content of >20% and subsequent

_ absorption of the released hydrogen chloride in
25 the 20% hydrochloric acid distillate

3. Introducing hydrogen chloride gas from compressed
gas Dbottles or a pressurized pipework system

conveying hydrogen chloride into a receiver partly

30 filled with water and provided with a cooling
means
4, Subboiling distillation
35 These methods (1-4), however, do not permit

production of a hydrochloric acid in the requisite

[

REPLACEMENT SHEET (RULE 26) [y

*G00002*



2 purity (nethods 1, 2, 3) or requisite concentration (nmethods 1 and 4).
A met'hod -suitable for producing small anmobunts of high purity hydrochloric
acid has hitherto been 5 carried out as follows: 37% hydrochloric acid is
- heated to expel ‘hydrogen chloride ga§.2The hydrogen chloride gas is passed
through. a small retention colum to Ttenove droplets and subsequently into

a receiver fil.l 1 It rapur tyer oL i i,s: anly 10
suitabl e f&r ljﬁrtggué}%reltgtﬂgﬁgl I ]?QUazﬁ't ;A?i)esogf y%r?osé ‘I['%risccd%am ‘—Jhl’slée)r!l1 10- 20
t/year, in (@¥HIP dpead i9n, since the pressure in the plant will change

constantly with incrgashsg fddiltdeme! soFhedati@ing eBrans GO US
operation "} tgg apori zation gart of the gl ant 15 1 npossi ble or woul d
necessi t at &ta S48t aRPFarYandY 8RB PEACed2FaBhniRal EFERFEEC | tP§ an

obj ect ®f tcherirebenit iawehdl Dows o 3PEoMiydeoahdbiplke aand iineXpenséde way of
produci ng Qn an__industrial scale for use in the seniconductaor industry 20
a hydr ochl (%'rol ce}é%?g E‘X g “&h %xf?%hé‘fygﬁgw Iqle}beel ﬁgg]rogﬁli oﬁﬁ?cﬁco,r]a T oni ¢ and
parti cul at gasrpasi t bessedn throupbanse swmahlt heetentehoed askbymh heto

hydrochl orig acid 4 oLl y hlori j ! of 35-
38% 25 Thi s_ng%j!egctlpklys ac ?%@%d%ysgé%gggégsgﬁg? aprljc?gt?g'ﬁ}n% ﬁ?l%f&tijri ty,

| ow parti cMa thydrdEREPMNTrEe avrEerf-or HQweven t hehsam merdedt oksi ry,

characteri zed dab1d r Qrddecing] sha1expabhed theemod AN £ aci d
having 30 a . hydrogen chl oride content of m,r%re han 21% b%ﬂ heating, b) the
hydrogen cRi3A delgs it e I ough & PEESH | BRSEBFLAR- artht ¥ %leni st er,
each made ahe fpuessmae ednorchzerblamnti ndtlad ¢iodrygpe ebbAstand 135 with

subsequent Ly, disSQlyed ¢l { LARHT © MBS ©F L0 BN L ARSOLRY I QN CRQLYIIL to form
hydr ochl ori ¢ acid.
operation in the wvaporization part of the plant

15 impossible or would necessitate a substantial and
complicated technical effort. '

It is an object of the present invention to
provide a simple and inexpensive way of producing on an
industrial scale for use in the semiconductor industry

20 a hydrochloric acid having an extremely low level of
cationic, anionic and particulate impurities. In
accordance with the intended use, the hydrochloric acid
produced should have a hydrochloric acid content of 35-
38%.

25 This object 1is achieved by a process for
producing high purity, low particle hydrochloric acid
for use in the semiconductor industry, characterized in
that
a) [lacunal] is expelled from a hydrochloric acid having

30 a hydrogen chloride content of more than 21% by
heating, .

b) the hydrogen chloride gas is passed through a
retention column and a demister, each made of
fluorinated or perfluorinated polyolefin, and

35 c) subsequently dissolved in wultrapure water in an

absorption column to form hydrochloric acid.
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REPLACEMENT SHEET (RULE 26) 3 For concentrating, the invention nmakes it
possi‘bl®-for the hydrogen chloride solution obtained to be w thdrawn,
cool ed and recycled back into the columm. In one enbodi ment of the
-invention, HCl- ‘5 cont ai ni ng wat er vapoyur_ escaping at the top of the
absorptlon colum is passed into a pacKed colum and condensed in a

downstream col urm. ghe coneentrat]an, pf t@ﬁthQPg%%Qfgﬁ(”ﬁé%% sol ytion may

be determ ned by conductivity measurenment a contlnuous pr ocess,
this can bep%ﬁéb%emfpﬁuébeliﬂ vanegemvartaoifigrent deson noparinedl 40 such a

process as weeyatBaraiml ovoblew kasi %Teég‘%@eds%arclﬁ.atlﬂtto tHRY &ﬂlﬁt@’f ried out
at a pressure in the ran e fro nospheric pressure to a small

over pressure of 500 fm P&S ?ﬁgﬁéﬁﬁ%ﬁ?c REad ther ef YRR Y100 Hitof

hydr ost &t i ccoheatiniagd m:tan;tapmndl Eiseapingn age endodidEniorof thie
rocess acc invention o en ch oride solutio
Pecycled in ogéﬁgti sorpﬁion coFuﬁ?%sa%reﬁgg ﬁ?dro&ﬁWﬂlé ac
havi ng a cofer@enacedohnof d@@ﬁ&traaanobhemnenbodinent of the process
according 1o the | fyEnt LBRcchigachudr ogan 9434&“}?&? asQbdhi op '.LérlascyC' ed

r

into. the absorptlon columm to pro uce a ochloric aC|d aV|
concentrat i 9Pl BFiaB- @8¥6b25@Q¢QQménﬁ919XnFQﬁd4¢ﬁ#Y#%Me@@asvhemﬁyﬁrochIor|c

alm d salputi o aSC?q?tyﬁﬁedstgrbbesseStheg eleﬁce@t Gdhie0 R onty rRddidiyon of
ul trapure water necessar y rticulate inpurities present or
formed in the high Pafi t3*H ?H@ﬁlé%' %é% 39 REY HEYEFovEHCHr i 8r to

filling in suotabs eabr apeirateantti Nesw byoki kekdisitancesi e atHat t 9t 3- st age
ey ey B SFRLENAT o0 S gose Al gt ook UL Bt
pore size atmospheric pressure to a small overpressure of 500 mm

15 of hydrostatic head, preferably <200 mm of hydrostatic
head, and constant conditions.

In one embodiment of the process according to
the invention, the hydrogen chloride solution is
recycled into the absorption column to produce a

20 hydrochloric acid having a concentration of >32%.

In another embodiment of the process according
to the invention, the. hydrogen chloride solution is .
recycled into the absorption column to produce a
hydrochloric acid having a concentration of 35-38%.

25 ' In one version of the process, the hydrochloric
acid solution is adjusted to the desired concentration
by addition of ultrapure water.

If necessary, any particulate impurities
present or formed in the high purity hydrochloric acid

30 may be removed prior to filling in suitable transit
containers by filtration using a 1- to 3-stage filter
unit. '

In particular, in the case of multistep
filtration, the filtration <can Dbe effected in

35 succession using filters of decreasing pore size
between 1.0 and -0.05 um.

As stated earlier, combining a vaporization

plant with an adiabatic absorption column provides high
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between 1.0 and 0.05 gm As stated earlier, conbining a vaporization plant
wi th an' adi abati ¢ absorption colum provides high REPLACEVENT SHEET ( RULE
26) 4 purity hydrochloric acid having a concentration of 35 to 38% on an
-industrial scalée that neets the requirenents for use in the sem conductor
i ndustry. This advantageous result can be obtained by 5 using plant

onent s ad f j nat e i nat
Sg{rEm efi np%geéﬁzﬁ%agééﬁggﬁgt@.r %ggﬁdon%é%%bc%nc%% r%‘??%%%ﬂ%e%go%i on
initially tebtapf&d 99 t hanupp@dusditiml segcrén ( PHhatwhi mrekss achd0

hydrogen chleRfuidentat£Mo0fu 0t MO t fahi S3¥aut Sof0Ph8Gs L pya heat

exchanger (9) and then fed to the 2nd colum section (10) disposed

under neat h t he upperloPGVRTSESSONT (8FSHE t RBNcoBfero?©3ingd H¥cl ude

t he prosluctudieigng goatan sampdnehas laride tegq of vébgemlépeﬁna?g ungE section

8), through whi.ch,  the water our_cont ai ni.ng .HClL gas_residuyes i

\(M % hdr awn, %gﬁgrésncaétpei goﬁasp?ﬁﬁlp%ﬂq%? r p\?ziﬁ%&l% lélremang&f‘TFeooﬁovmwards

t hrough a sa&hetbrwdliom (13) and then condensed in a condenser. 20 The

rest concentrationQf, hydrachloriG acid *:Het he, o Qg(?ﬁgsat.%irémiﬂf can be
fg” e ab ion

measured continuously to” nonitor t performance o absorp
col ums. .. FPtadmes FecYBRi npoHe ¢ybvBgeReckion de8) soviiitbnhast @t he

| ower sect hg@rfgdme cahees Bkl 0Bonéngo! dm HkO) mdkrd StRQsSi Phe, t o furt her
i ncrease the %once_ntratl on of the acid and hence produce a hydrochloric

aci d havi n§° Ceht? diFdh GKChBPESThdY! &% WheR p8Ft teultdis ndy
sat ur at i ng colemnty draageni or80 ¢1d or | despoesddi nuhliegnesaednd te@ UIHEREL | oNn

f)floézi.Zoiyos <SS %Ieec't__ti%rpr%ucaeng tl}}/éjrco(gzo é)l[i £o )a_ci d having a concentration
To preclude the product being contaminated via

15 the top of the upper column section (8), through which
the water vapour containing HC1l gas residues 1is
withdrawn, the escaping gas (HCl and water vapour) are
[sic] led downwards through a safety column (13) and
then condensed in a condenser.

20 The rest concentration of hydrochloric acid in the
condensate run-off can be measured continuously to
monitor the performance of the absorption columns.

[lacuna] recycling the hydrogen chloride
solution into the lower section of the absorption

25 column (10) it 1is possible to further increase the
concentration of the acid and hence produce a
hydrochloric acid having a concentration of more than
32%.

More particularly, by saturating the hydrogen

30 chloride acid in this second column section (10) it is
possible to produce a hydrochloric acid having a
concentration of 32-40%.

In one version of the process, initially a
hydrochloric acid having a hydrogen chloride content

35 above the desired concentration is produced and then by
controlled addition of ultrapure water produced [sic]

in a specific manner to the desired concentration
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In. one version of the process, initially a hydrochloric acid having a
hydf ogeh:chl ori de content 35 above the desired concentration is produced
and then by controlled addition of ultrapure water produced [sic] in a
= specific manner ‘to the desired concentrati on REPLACEMENT SHEET (RULE 26) 5

within a very narrow tol erance range™(8.2% by controlled addition of

ultrapure water. [sic]. To carry out the process of the invention, a

vapori zat i W%?HLt Fs USEY t SERN Yyt Cehl 6APrEE  sLigaL¥)r ok

hydr ochl or icorenxdal ey st Tordrofjenl chaputdewabatensiofl .>20% preferably
havi ng a hydrogen | or. conte of _22-40% by heati,ng at .at nospheric
pressure or only gﬁ?gﬁ??%yefégétgéepﬁﬁﬁﬁﬁif(89-'#gi.lggﬁn' Onhy ostatic
head). 10 Tremestiemsdrieon nplanti ds resadn tivehgrpel nhydeogeppraxiomidey 20%

resi duab agjqh tﬁ&ptﬁg&@%@&ﬂfopyei L¥1ahydreagn ac%{alfé Hach1dPEqdlydrogen

chloride streamis f under atnospheric or only slightly superatnospheric
pressure PPULRRG F y>£AFoudh of sratdint i kA ¥ udn hydnogesy chiopui de

fractions, dotaxanpte 2aciudy,r asgsneattifhg for mhehosphawid dsaplaise and

t hrough a downstream demni sfer _under adi abatic conditions into the
absor pti on <ol Eifhiy a??dlg;rnb%%’F b&d onﬁSﬁPFFap{]ge walg®: PO n a 20

hydr ochl or iydacistdtawa geaad)concentrati on of >32% preferably 35 to 40%

t he hydrogen chl ori | ut i descendi ng fromithe .upper.colu section
(8) isPd(S:ooI ed and Tﬁﬁoélane;gdg“ﬁé;cqu?%‘%%{ﬁ%gl FEI G Bt i Bh (T8 to
concent r at @prrexigiat ely 13 dess ¥ddahydedgehochboriide a 26 glomwenitty As
nmentioned aRRMSgdd dSidarldd Yd&arly advantageous to use retention col ums
and dem sters rmde _using a fluorinated or perfluorinated pol yethylene as

mat eri al of constr &t ol YHrI®R tohlerithe &bs6APti 3% cdasm ynderppl i ed

atmospheric or only slightly superatmospheric pressure

15 initially through a retention column to remove liquid
fractions, for example acid traces in the form of
liquid droplets, and through a downstream demister

~under adiabatic conditions into the absorption column
and absorbed therein in ultrapure water. To obtain a

20 hydrochloric acid having a concentration of >32%,
preferably 35 to 40%, the hydrogen chloride solution
descending from the upper column section (8) is cooled
and then fed back into the lower column section (10) to
concentrate the acid to the desired hydrogen chloride

25 + content.

.As mentioned above, it is particularly
advantageous to use retention columns and demisters
made using a fluorinated or perfluorinated polyethylene
as material of construction.

30 The top of the absorption column is supplied
with high purity water. The amount of water added is a
simple way of controlling the concentration of the high
purity hydrochloric acid obtained, and the
concentration of the descending acid and hence also the

35 amount of ultrapure water to be added can be monitored
by a continuous conductivity measurement at the exit

from the 2nd column section.
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"with high purity water. The amount of water added is a sinple way of
control1ing the concentration of the high purity hydrochloric acid

obtai ned, and the concentration of the descending acid and hence al so the
. 35 amount of ultrapure water to be addgd can be nonitored by a continuous
conductivity neasurenent at the exit~ fromthe 2nd col umm secti on.
REPLACEMENT SHEET (RULE 2 6 Tests have homn t hat the, _pl ant stem
will provide troub é‘I%Fegl)procesg‘l'thg iR ‘% Ph@n%IOﬁVSF§?|§fhi es of

al |l conmponamayvigie suchhletirdr fpmme$=esmgta¢mby| whére ovieeal flesystemi s
so Iow t haty & % RS 87072 BOOCKRLBYANRS! alie eRth PASLCtall veraf0 mm

hydrostatic head, is not exceeded and maintaine virtually constantly in
t he vapori FRIIGH NG i ¢ the oPHEFahsr dSySEaB plaantscahobe bpatatad

virtual by qiresaémpdnﬁrsoopxtuasgyaeogaaeaccwéerdantpmatﬁlqn&zd@ e water:
vapour whi scapes, at fl top.of the absorg n col um and which may .
still cont r‘fF Sl Peatbounts oMl §ES© geﬁr oG ed"d iR iMe ext er nal

at m)sphere\hwtalqﬂalgkedomeltaml@-l?)in e Wata@io rdap@iifon Sseeeldﬁnseﬂnl n a f
downst r eam n ni t the 15 oI umm s cent ratl on o
Ct% %SE Dt tpqL Fy™ recor 3&?%‘} g]nﬁ g‘ﬁ@??

t he hydrogen | ori e |s Lont fiiSus
measur enentatﬂmm@@m eones Donpl ynder hccplhetauatromndmbnoeat ration tol erances

Ui bul gbed |0 sem sondughots bl | GALLAN oddadas adeipgeRy Tor the

concentration of the acid exitin om. the absor ption co
sonewhat hitdiferaR$RFPF Eoi Feélum\ @&\h Sthiedtim Bay f sfilédygomtadin h‘éﬁr}ﬁsed to

adj ust the s@tesur et aeend £ atic DNga Wi tal ,erbhecrte@wf&btre tHY efaheendimts by
regul at ed 25r1 rther dd|t|on of uIt zﬁeter In this section, of the
pl ant too &1™ é#b % %oﬂ?ﬁ]@e?nFB &8 wi The ¢eSFr SRRV GArES nade of

fl uori nat edcordgrerdd udni nat etbwrpot ryedref |cm>nmmre|xal sTof monstouctilod.

15 column system, the concentration of the hydrogen

chloride is continuously recorded by conductivity

measurement .

To be able to comply with the narrow

concentration tolerances stipulated in semiconductor

20 fabrication, it is advantageous for the concentration

of the acid exiting from the.absorption column to be

somewhat higher than required. A downstream buffer

cycle is then used to adjust the desired concentration

within -the requisite tolerance 1limits by regulated

25 further addition of ultrapure water. In this section of

the plant too all components coming into contact with

the product are made of fluorinated or perfluorinated
polyolefin materials of construction.

Tests on differerit materials of construction

30 have shown that the choice of suitable materials of

construction in particular, not only for the plant but

also for the storage and transit systems subsequently

- used, makes it possible to avoid contamination due to

the materials of construction. More particularly, this

35 prevents contamination not only of the pure hydrogen

chloride stream but also of the hydrochloric acid. This

applies very particularly to the column packings used

in the retention column and in the absorption column
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" Tests on different materials of construction 30 have shown that the choice

of suitable materials of construction in particular, not only for the

pl ant but also for the storage and transit systens subsequently used,

- makes it possibl'e to avoid contam nati gn due to the materials of
construction. Mre particularly, this 35 prevents contam nation not only of

the pure Nygdiegen.o chlard de fi e, hut ghsdeof LRe.Dxdrociorigoaetd. This

applies very particularly to the col'um packi ngs use he Tetention
col umm and 9 &3RLEHB? pPRorEBlafin WREPLALEMENPSIEEThERUEE 48 0 and to

the deni st efow WROSR rEheagRiAfty 0REGuiceAt B aRhe Qr-S@NEACaW thet he
product has to, be %O | ow that the purity required for the product can be
achi eved. FheYrdduct obtained is preferably collected in storage

vessel s5lined wth T}hemp'f]@dﬁedhlebtaﬁ!ﬁéfﬂ g@r ipwf[%iaaﬂgyoicﬁiiféﬁ:t::@%eihal S.
After qualit control ocC ic acid is relea an ilLled via a
cloon St B i HIELE b i it Tl
perfluorin xfe Vi igr ecta¥ysin a

cont ai ners i ik it .cqntai ner farmto {4 | SO

regul ati onsé./g}?%%’ce&%???h%%gggyéfggh %r .9%1%8%%&. %r@l I elr_le Qlur}L a§2- to
3-stage fild¥ean ofcuRlinpefkae iNEPi Aganfid aontairabse lsmmdhgeivlessel s to

successpvel H1 UYL QAr birCl 88r PRYSAINAR@Y PAGR 1 ARt gh Rk 131 s9My->0. 2 gm
and >0. 1-0#%?gm The secti gns gf the pl ant which cone.into __contact with

P. C . .
t he hydroc e JnbP £He tRPdCo G I LOCRRF B PEES gHB1GH elide Wi t he
ul trapure wataisitbutortsinéhe sdtofagr veSSRESDIRr eésoopsynlatednel material s

Sont ami nants. Such LB Tar S57e CHEL BV RRS TGP donar Ut b DHEEEE S
pol yol ef i n,irR5a pRef épaldl-ys tfaaeor f hht et ben penf tubeifwatee  ipdl g efnps
15 suitable storage vessels to successively remove
particles having an average diameter of >1 um, >0.2 um
and >0.1-0.05 um.
The sections of the plant which come into
contact with the hydrochloric acid or the hydrogen
20 chloride gas or else with the ultrapure water, but also
the storage vessels, are constructed of materials
which, under the given conditions, release neithér
ionic nor particulate contaminants. Such materials are
materials of construction based on polyolefin,
25 preferably fluorinated or perfluorinated polyolefins
such as PVDF, PFA, PTFE and PTFE-TFM. PVDF, PFA and
PTFE-TFM are particularly useful not - only from
qualitative but also from economic aspects.
In contrast to conventional plants for
30 obtaining high purity and low particle hydrochloric
acid for wuse in the semiconductor industry, the
inventive plant described herein makes it possible to
produce, on a large scale and selectively, hydrochloric
acid products having a very low hydrogen chloride
35 content but also having a hydrogen chloride content of
up to 40%.
The concentrations of  possible cationic

contaminants in the hydrochloric- acid obtained
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" such as PVDF, PFA, PTFE and PTFE-TFM PVDF, PFA and PTFE-TFM are
partii-cul arly useful not only from qualitative but also fromeconomc
aspects. In contrast to conventional plants for 30 obtaining high purity
-and | ow particle hydrochloric acid for use in the sem conductor industry,
the inventive plant described herein nakes it possible to produce, on a
| arge scal e _and sel ectivel hydrochl oric acid prodycts having a very |ow
hydr ogen cﬁ‘ICSPirgénf?S E%nt?tg%ét bﬁyeglg'§8nhaaﬁ%gsg h %Wo&g’r?% 1Ejtrz’}’de‘—"rceontent of
up to 40% eilbegcoromyndt detectafion pmsstbke agwtlivdniaal coathedearfierin t he
hydr ochl orj [ .aj ned,. RE SHEET. 26).-8 o ihg to the
i nvention g gqggg'll%\?vll?hatggtlr?eyggég%yglw%he?gbe %%%‘ét e%:%i on yq{%ép
anal yti cal cReSRods° f 6he IfRiHilof | achéPyaRlai |ldie apfpdaf@ntiamare very
close tp theecurmpan | yrachjeavablind i geteotidat achlian, ob koeost ipb are bel ow
the detection limt of <0.05 p(gé), The | evel of anioni ¢ .contam nants is
li kewi se i ARy YA y i | 25R1IBel SR ERBIRARFFt i &8I iS6h it
currently aghitesalle ian1hydeeedd obed dci dhdvbradmaglardiicall ardeteddieompr ocess
descri bed rIakel 1(% it d 0ssi I.ee\; %1' ower th%cl)ocroiwgdecféacéi on customarily
i n hydrochréfie &FEFo-d 15 S8 Y HY B WAt eXahBr e, Table 1
reports anal yti cal Mora ussrditelarhed ithea thiglepur degchybedcmiakes aci d
pr odu aggorgi ng: L P t ¢ aided 0GHS5ni £ab onAna] M . Mal ues
rreasu:fggl i%q:a I%}%%ltgd%s?gneﬁ accgfrq%i ng toldt]%e r(c)té%(s)g @scr‘%ﬁdﬂ\éﬁd havi ng
a capaci t ynofysBpakg a3tl chiaggh hd t3y 598 hylk othIBPMc acid Values (if no
other Values (if ngyi Sofl SetdibBsl) ohbee di "BABorts drhIRRBiddsted) in
ppb Assay % 35-37 Lron Fe <8.1 , ) ) ) _
values determine in a high purity hydrochloric acid
produced according to the claimed process.
15
Tab. 1: Analytical values measured in a plant designed
according to the process described and having a

capacity of 350 kg of high purity 36% hydrochloric acid

Values (if no other Values (if no
dimens. is listed) other dimens. is
in ppb listed) in ppb
Assay % I 35-37 Iron Fe <0.1
Reducing Iodine <500 Lead Pb <0.05
Free Chlorine <100 Lithium Li <0.05
Ammonium NH, <200 Magnesium Mg 1 <0.1
Bromide Br <1000 Manganese Mn <0.05
Nitrate NO; <100 Molybdenum Mo <0.05
Phosphate PO, <50 '
Sulfate SO, <50
Resid. of ignition| <500 Nickel Ni <0.05
as sulfate Niobium Nb <0.05
' Palladium Pd -
Aluminium Al <0.1 Platinum Pt -
Antimony Sb <0.1 Potassium K <0.05
Arsenic As <0.05 Silicon Si <5
Barium Ba <0.05 Silver Ag <0.05
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" Reducing | odine <500 Lead Pb <0.05 Free Chlorine <100 Lithium Li
Ammonidm NH4 <200 Magnesium My <0.1 Brom de Br

<0. 05
<1000 Manganese WMh <O0. 05

Nitrate NOB <100 Mol ybdenum Mo <0.05 Phosphate P04 <50 Sul fate 504 <50

REPLACEMENT SHEET (RULE 26)
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Fig. 1 shows the inventive layout of a plant
for carrying out the inventive process for producing
high purity, low particle hydrochloric acid for use in
5 the semiconductor industry. The plant includes the
following elements:
1. Retention column
2. Hydrochloric acid feed
10 3. Vaporizer
4. Outlet for continuous removal of residual acid
5. Demister
6. Hydrogen chloride gas line
7. Ultrapure water feed
15 8. Upper section of absorption column
9. Intermediate cooling
10. Lower section of absorption column
11. Cooling
12 Outlet for obtaining the end product
20 13. Safety column '
14. Condensation



" 5. Demister 6. Hydrogen chloride gas line 7. Utrapure water feed 15 8.
Upperdsecti on of absorption colum 9. Internediate cooling 10. Lower
section of absorption colum 11. Cooling 12. CQutlet for obtaining the end
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L WO 01/ 2531 01 /12p144CT/ EPOOQ 09678 - ALAIMS 1. ProcencTfEPOQr @268 ng hi gh
purity hydrochloric acid for use in the sem conductor industry, 5
characterized in that a) [lacuna] isgxpetl ed froma hydrochloric
aci d. having a hydrogen chloride content- of nore than 21% by heating, b)
t he hydrogen chloride gas is passed through a 10 retention colum and a
demi ster, e@ach madepxfceds ugbirnafre@udidier hl gor pratied pejyed&iisriand c)
subsequentg%fafzo%ved in uItraEure ter in .an bsorption colum to form

aci

hydr ochl or i ¥ PridE8ss afcor &g t S HMECHar actRIISEY in 15
t hat t he hydreogertextl 2ed den sthat i on obtained is w thdrawn and cool ed and

recycl ed bagk i I ent I 3.._.:Process ;according to
Cla¥n11, c%graggﬁgfggg ?% ggﬁg%i%él?ggﬁtgi%ﬂ%;%ﬁﬁkﬂrﬁéuﬁﬁﬁéé%%%h?%g at the
top of 20 & hénubegsn i ocphter i@ i sopasséd Pt o meysackdéwrrol Ak lond
condensed iHea idynstream col um. 4. Process according to daiml, _
characterized in that_the concentration of the hydrogen chloride solution
is determ idd By Sort¥tq9an y Tk rerfas 2515, tasveds Hexdret ng@t o

C ai m810- 4 redwrtaicireri zéumn and a demister, each made of
'“fluorinated or perfluorinated polyolefin, and
c) subsequently dissolved in wultrapure water in an
absorption column to form hydrochloric acid.
2. Process according to Claim 1, characterized in

15 that the hydrogen chloride solution obtained 1is
withdrawn and cooled and recycled back into the éolumn
for concentrating.

3. Process according to Claim 1, characterized in
that HCl-containing water vapour escaping at the top of

20 the absorption column is passed into a packed'column
and condensed in a downstream column.

4. Process according to Claim 1, characterized in
that the concentration of the hydrogen chloride
solution is determined by conductivity measurement.

25 5. Process according to Claims 1-4, characterized
in that it is carried out at a pressure in the range
from atmospheric pressure to a small overpressure of
500 mm of hydrostatic head, preferably <200 mm of
hydrostatic head, and constant conditions.

30 6. Process accdrding to Claims 1-5, characterized
in that the hydrogen chloride solution is recycled into
the absorption column to produce a hydrochloric acid
having a concentration of >32%.

7. Process according to Claims 1-5, characterized

35 in that the hydrogen chloride solution is recycled into
the absorption column to produce a hydrochloric acid

having a concentration of 35-38%.
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inthat it is carried out at a pressure in the range from atnospheric
pressairte-to a small overpressure of 500 mm of hydrostatic head, preferably
<200 mm of hydrostatic head, and constant conditions. 30 6. Process

. according to ddins 1-5, characterized,.in that the hydrogen chloride
solution is recycled into the absorption colum to produce a hydrochloric
acid havi a conc LO V) CeSS jagcor gy i 1-5,
characteriggd 35 iﬁpéég%ét%gg%rggéézﬁz%hﬁgggﬁg ébﬁﬁti%%g?%&?%%§%%§3 into

t he absorpti®dntBafurihea &Wm@ﬁoélﬁyéﬂé@hlmlwtm dishadiwpted to
concentrat i e 0f 38351 3&Y0 RERAHEMNISHERS (RhE-26) -of1 uBerBHQFESS
according to Clains 1-5, characterized in that the hydrochloric acid
solutionisyiﬁﬁﬁsted to the desired concentration by addition of ultrapure
water. 5 9.9 Processpascossli agcbedthai nso le8aimbaradt,eréigdactori bad

particles faor re_removed prior to fillin in suitable transit
cont ai ners Jbri/ngﬂ??r gtairgﬁc\éﬁsngé%rrﬁ? t 875- st evel@l P&r-Canit® ébffﬁ?gcess
accor di ng tin Ghaltal9]l e chnanst br ceadainers0 byhdti itthe tfiidit ragimm as2ef f ect ed

using in successd fEligs ; decreasing pore size between 1.0 and 0.05
m REPLACENERT SHERE (Rt 56 _
10. Process according to Claim 9, characterized in

10 that the filtration is effected using in succession
filters of decreasing pore size between 1.0 and
0.05 um. '
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