METHOD FOR TREATMENT OF A GAS STREAM CONTAI NI NG
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to a nethod for treatnment of a gas stream conpri sing

silicon tetrafluoride and hydrogen chloride. For

exanpl e, the present invention is directed to a nethod
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[0003] STF-containing gas streams produced in this manner often include halide-
containing impurities (e.g., hydrogen chloride). For example, FSA utilized in
commercial processes for the manufacture of silicon tetrafluoride is often derived
from phosphoric acid plants that utilize naturally occurring calcium phosphate. This
ultimately results in hydrogen chloride being present in the silicon tetrafluoride
product since the calcium phosphate sources typically include one or more
contaminants including, for example, calcium chloride. The presence of hydrogen
chloride in the STF product stream is undesired as it may, in combination with
moisture also present in the product stream, result in corrosion of equipment (e.g.,

piping, reactors, tube trailers, etc.) utilized in further processing of the STF product.
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[0007] Briefly, therefore, the present invention is directed to methods for the
purification of a silicon tetrafluoride gas stream having a concentration of hydrogen
chloride. In various embodiments, the present invention is directed to a process for
removing the hydrogen chloride from the silicon tetrafluoride gas. The process
comprises contacting the gas stream with a source of a metal, wherein the metal reacts
with the hydrogen chloride, thereby preferentially removing hydrogen chloride from
the gas stream and providing a treated gas stream comprising silicon tetrafluoride and
having a reduced hydrogen chloride content that is no more than about 90% (v/v) of

the initial hydrogen chloride content.
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transport of the gas stream (e.g., piping,reactors,
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proVidBRMBSTFE gas stream of relatively high purity. The metal reacts with hydrogen

chloride, thereby removing the contaminant from the STF gas stream, and it has been
observed that the metal exhibits selectivity to the impurity to be removed such that the
desired STF remains in the treated gas stream. In this regard it is to be noted that
impurity removal achieved by the process of the present invention exceeds any
incidental removal that may be associated with contact of the gas stream and metal-

containing process equipment.

[0011] STF-containing gas streams typically include moisture which, in
combination with impurities such as hydrogen chloride, often results in corrosion of

the equipment used in processing and transport of the gas stream (e.g., piping,
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[0013] Generally, the process of the present invention includes contacting a gas

stream to be treated (e.g., a STF-containing gas stream) with a source of a metal that
promotes removal of undesired impurities from the gas stream. For example, STF-
containing gas streams typically include one or more impurities such as, for example,
hydrogen chloride. In various embodiments, the process involves contacting an STF-
containing gas stream with a source of zinc to remove hydrogen chloride from the gas

stream in accordance with the following:

2HC1 + Zn 4 7ZnCl, + H,
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along with the gaseous impurities, and conventional methods (e.g., use of an
absorbent) are generally unable to selectively remove the impurity from the gas
stream, or at least are generally unable to remove the impurity while providing a
product stream of the desired purity. This feature of the present invention may
generally be represented by impurity removal efficiency. For example, in various
embodiments, the metal generally provides a removal efficiency of the impurity (e.g.,

hydrogen chloride) of at least about 75%, at least about 80%, at least about 90%, at

least about 95%, at least about 98%, or at least about 99.9%. Typically, the impurity
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[0019] Similarly, the hydrogen chloride content may vary within relatively wide
ranges but generally is at least about 0.5% (by volume), at least about 1% (by
volume), at least about 3% (by volume), or at least about 6% (by volume). Typically,
the hydrogen chloride content of the gas stream is from about 0.5% to about 10% (by

volume), from about 1% to about 6% (by volume), more typically from about 1.5% to
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ingaiost rAsavhoro, e STFeanhing gas stream 2 passes through a low pressure
portion of the piping 5 (e.g., a "knock out pot") which serves to remove condensable
impurities from the gas stream which then enters vessel 11 and contacts metal source
14. The STF-containing gas stream 17 exiting vessel 11 is then sent a first
compressor 20 to provide a first compressed STF-containing gas stream 23. The first
compressed STF-containing gas stream 23 then passes to a second compressor 26 to
provide a final, treated STF-containing gas stream 29. As detailed elsewhere herein,
the process of the present invention is not limited to the arrangement set forth in Fig.

1. For example, in various embodiments, the STF-containing gas stream to be treated

may initially travel to a first compressor to provide a compressed gas stream which



may initially travel to a first conpressor to provide

a conpressed gas stream whi chthen contacts the neta
waeorossin a vessel, followed by contact of thRCT/DE2D&75048

gas streamin one or nore subsequent conpressors.

[0023] To pronote sufficient interfacial contact

bet ween the STF-containing gas stream and netal, the
thefe tahtast® UK€ encited  doyfiecial 4 yedsal, doowete by contapaof tieulradtel gas

form In various embodi nents, the STF-containing gas
SUSAMAR AF 8T KGR HOE LY ORPECSH¥d- conpri si ng the netal

source. Typically, the netal source may be in the form
[005312 PaGK&HoReG fidibit iHictRbiaPeEnta@ bW thePSHF-cbRtaining gas

various preferred enbodi nents, the netal source is in
stltehm 'ffndrrrwtel‘ the patik eourbeds tyvrﬂallpmegmedmmaamu@é@ fgrm. In

C narromA cri.tical .

vegiGits T DS tle: S ReoBRiniff iR ontalh iheShlps R o bed

coR@sHsinpOthd enghlt ourcky PTEEILAN;, thdeheRil 8581eE enall BY iR &cOBSm of a
the bed of netal source is fromabout 1 to about 25

pagkedy bedrohudigghibed erympyioem bedouln veriays aiefgrred gmpsgignents, the

m@tgijOu%{eolg éthfﬂ% f?rr}l)é? gﬁ%lle\ﬁ betdr6§rﬁt ﬁ)lg?Sg‘%, e?ﬂr{))[? %%Iggsg& !ng of metal

soard iphepeiriowes coficdl had gedaadllysdapetds, &srﬁexa@ﬂplerw an roe&\ldymgn and
critical, but generally are selected to pro
packing dspetye oﬁxpaeétl%fhetmgssg%?s 1P et Hsderer énlet%lrﬁ@u%ﬂes% from

at@mﬁp 'tc%oo%%gggﬂg?f%ré cgﬁ?%%'nt étgi%t 8o mﬁquaﬁi ﬁagﬁl more

|n t he Rega ess 0 e preclse
@phe&méhmma&nmﬁmedmnnaIbeﬂ conprised thereby, in
various enbodi nents, the netal source is in

OBFHL ol Eope i e B 50576 o e niT spurce e

ndt ﬁaaﬁbwgb&mcaiz Bt hérrdlk3are TNBEERI providdantHkit @68tadt &Rthe gas
of partlculate netal sSource is fromabout 80 to about

stiga Fndan¢tal3andngdsee proy lecwiffigicrtresidense dimel ofthe @ag piaeam within
th? %Qdf tR%/ Ltﬁgeaé Eg}esérgélgei fortn PRhCink ¥ tﬁeahleyal ts%ur?%o?Q%%ﬁ C?%gl%nsed

abou cordance

thedeb@r inevdalk I’mﬂfoalm@ﬂm &h@ |nhéjaladoufc%aﬁtm®alﬁt@d’l,ﬂat@ rfoﬁhfl hhhl@g a
metal source is_in formof particles ranging

sugfaggargp of ﬁblﬁﬁ%ﬂféa’ﬂt ?ébﬁz/fto ah gttt abogb b2 Gty /Tt o 19 é?@&ftbout 200
ft %@0 Oﬂk?lc%lﬂle %QIQQCG% %T aft&m g&?%‘ial 280Qcti9 aFQ%QgBout 80 to

por osi ty 0 e net source or
aboonpO0 $t&dt t nercetypichilk efmns ebig 120t torwonosdly fie/ft tahdadtill more

) bl R B TR i, PRt
erhBOHRAL Y gerfct PR APRYSL 2P 8P i source is in the form of
particles ranging in size of from about 500 to about 5000 um, from about 1000 to
about 4000 um, or from about 2000 to about 3000um. The porosity of the metal
source or a bed comprised thereby likewise is not narrowly critical, but generally is
from about 30% to about 80%, more typically from about 40% to about 70% and, still
more typically, from about 50% to about 70%.

[0025] To promote sufficient interfacial contact between the STF-containing gas
stream and metal source, the area and/or mass of metal source per unit volume of gas

stream may desirably be at or within certain limits. For example, generally the STF-



[0025] To pronote sufficient interfacial contact
bet ween the STF-contai ning gas stream and net al
WG oWp082814 he area and/ or mass of metal source PEF/USI0E/075048
vol une of gas stream nmay dekirably be at or within
certain limts. For exanple, generally the
STFcontaining gas streamis contacted with the netal
coataiding ghe s@éanais d:c&mitedabﬁhtthé)nﬁﬁi,l adh rhteadtat &km@uﬁbdﬂu 0,05, at

at | east. ab or at_ least about 0.3 pounds (IDb)
1e§%§L‘§%t Ocla Béfrt <Fise0 Pt oo eyl Bourds 108 i sisan pok hour
(hBY B2 mefaf gbﬁﬁklsﬁrfaé@ %eHEtﬂgn&a‘Pl raR APd] 95fcSLhe %H% §fr&arn are
contacted at a rate of out 0.05 to about
colnbictedét t 2ate fof Gromadtmut 00508 abaut Holbthrifd, frdvh hbéﬁﬁtt(]ZOS forabout
fromabout 0.1 to about 0.3 |b/hrXft2. [0026] In
Oé&/kbfr)@&n@%fmﬁltaho‘&r%/l torabaut 0.84b/hREltt or egoi ng detai | s

concerning the conposition of the STF-containing gas
e t 0 t 0
08417, BBt B oy 8 SR Sl R ROy fBming the
cosositien ancthSEH“Fecmmtaammg @s gasars tto denratel, tiot forar obdthicymetal
criti cal For .exa ically the errper at
SOfffc Ricr RS eomditiaiit %PW@ E’% §eshihenta] Sare Sihy Mecagaining
gds Strdh %F@llldtma%wll}e &%t cal DPSH ex%ﬁ%@z tflicdI§ARE té’ﬁ%‘r‘étul%SaQ Gvhich
or at |east about” 450C. Typi cal t he cont act
the &fiFecomtamieg igas find medd cure cﬁﬁtatted abgettereﬂl’;l)ﬁ lemprabout 25°C, at

pically fromabout 35 to about 8C0C and, still nore
16"1‘%19%%35)§C PF 8icam sheutss Co bvaalyytheconiagricmnsrayrys from

abglﬁj}é t(t)ﬁr 2|am96§é yrhorehtﬁalca uﬁlga}beou& \éﬁltté; EPéuget%O"C and, still more

ty BRIy, Fdny a?(;ut|4$6t§ tab@ROMPC O\ RBfi¢hall@tor laRaShtivddP Uhe FRGsure at
psig, or at |east about 500 psig. Typically, t’he net al
wbmhi tIBTEEbepataming gapadndametak mtc@otaem:das ganqnaléss stuleast @bout 50

b SL ATy eP i 095 oy Sl oplcBl. g il LT
conyadif@lohy arcfdbafic@Baut paiturt @f FeukbolP B0 t@%b@Jt IB@@%Z@ more

While not narrowWy critical to |rrPur|t r enov
typiceliy fremcabout B0 toarbeubl 250hrsihanche gm@aﬁbml@llzzoﬁ@@catb@at 500
etal source may indicate and/or contribute
to\gb&lgthltghg orri cs of the process. That is, sufficient
renmoval may generally be achieved over a relatively
[0B2 BladWihaln glet mzfrrq;;als csiticdamifnponityrratne salaficicass the nag: at which
gw val.ent tﬁ% renoval , as the flow r(gte of {) e
thy gEe4mp oL it hg gnHescLETBRY el AR gegonfidyifdo the

ecBhORfS Bf th@%ﬂ@ée@é | Thattlg‘ %u@f@fen@ Rl ! ? o9& B} b&aMieved over
passes over t he netal source at a space

a vadtoelyt hroad r@tIgeloef@ts starbztmltﬂo(w flatést dndi, pssuin@tquieasit impurity
rernovaLljl aslthfet ow tate of the gas increases so to do the economic advantages of the
process. Generally, the STF-containing gas stream passes over the bed of metal
source at a space velocity of at least about 0.1 ft/minute, at least about 1 ft/minute, at
least about 2 ft/minute, or at least about 4 ft/minute. Typically, the gas stream passes
over the bed of metal source at a space velocity of from about 0.1 to about §

ft/minute, from about 0.5 to about 5 ft/minute, or from about 1 to about 4 ft/minute.



| east about 2 ft/m nute, or at |east about 4
ft/mnute. Typically, the gas stream passes over the
wheaos28met al source at a space velocity of frpea/HR2908/075048
0.1 to about 8 ft/mnute, fllom about 0.5 to about 5
ft/mnute, or fromabout 1 to about 4
ft/ mnute. Conpression of the Gas Streans [0028] As
not ed, STF-cont ai Gumgregdasn sftthe @as Satand ypi cal |y
treated (e.g., by conpressing) before the streans are
[002&INSAST hired, USITRGonRirthg t 483 Rigeadisd/any typibsllyt rtﬁja{ear se g., by
Typi cally, STF-containing gas streans are conp
CORFIrEFING) ReforRsthB rrepys rase fRMSRRItRdpHERE TERl rr@llrﬁ’eéa%/er tube

tra&%?sé;mafllg{ tSTFF&)'hta%ﬁ ?stréatr?ﬁas éyzo ?%s@édqf)ﬁ& tgaasansport to

npress during one or nore stag
rethinateqogmpmt selumeh}ee«tetdr fiog tmimpostt rF@aﬁxamplenhe (ELY rara)gtammg gas

eIevateg pressures. The process o rese

SRR R BT AW RBL T Bpre Sietn el FO RN ybiecting the

sti2hinGs %&%Ing”@])évatbd‘pfé@i@ésn atHeQroMdsé Bf 18 'p?ésb'ﬁtem%n@ B8 Rduces
in the gas stream contribute to corrosion of

the qupqmrm reontgotr (pfrtge 28001 greamlrthatenax; 1o g@gbunn‘rg@n with rnmsture present

rticul.ar cess o resent nve
L v T RRE BB oo lostoM GRS Skip i Qb8P abis fagher
Badsking. an el @UeNtheroEdsdof eanpeBnt tilddntibs defe d
mrhaﬁgboEFMQO@6(b; Ugluﬁe) orbnolﬁére Fhaﬁﬁaégg¥9ggggm

trqatsyl SH1-ooRSyINEN SR stream hpwng pyAogen clelprids penderd gt dsyro more
thQI{ aﬁaﬁ SIS Séi 5& ) 0*1) b Ih re th%lg ﬁlpcgﬁ) %%% (bgfhc}lﬁlﬁ d)O 55@? erntlal

I nventi on rermva

hyidfo g cetderidaf crﬁﬂ@htlcrfCﬂhd@IsEdtreﬁlﬁrmTHit 1tsh€lte prayesveof the present
. provided by virtu of contact of the STF-contaj ning
m@%r%logtrrre‘&ﬁ%rran% sap! pr@esascilgiidsmshiin oAt anyr Weidental

reﬁfé@ﬂpthgt rngbp ;b% @g&?l . l%npl%b %?@Bﬁ‘tactt cf’fqhé g'T?%th? %as stream

conpr esse st, relatively | ow pressure
mﬂamﬂdqsemmsb@amnmnvolves subj ecting the STF-containing
gas streamto a pressure of at Ieast about 100 psi g,

st abo 200 ast about OO Si .
oot P o3RRI 48 “ar6R Snbindis1Be Nrstn Tt Bogehpityd in o
firkt, %Ihﬁ@él’jﬂ low g%shﬁe @b tes&AOhPSingelvey sub &ﬁhgkﬂwsw@@n&ﬁmg

about 500 psi g) . TF-cont ai ni ng gas stream may be

g4 stredte to gmse@p@d at tﬁawom 1Gfopses. 9 degesabant PG hee, or at least

B L e

abear 60ILssi € 5D GdhELS 300 fReabShiF5 MoFKi B mhe@mac‘onsatlmeg @as Stream
subjected tQ one or nore stages of elevated pressures
may,bg frthen pefdcdded orasmoamere stegevattiehen sirssursperl. hey grample, at

lefst gﬂelﬁ%ﬁtpmg, at least about 1000 psig, or at least about 1200 psig. In various
embodiments, the STF-containing gas stream is subjected to one or more stages of
elevated pressures in the range of from about 1000 to about 1800 psig, from about

1200 to about 1600 psig, or from about 1300 to about 1500 psig.

[0030] The treatment method of the present invention may be utilized at various
points during this processing. For example, impurity removal may be carried out
before a first of one or more stages of elevated pressure, or may be carried out

between stages of a series of stages of clevated pressure (e.g., after a first stage of



1200 to about 1600 psig, or from about 1300 to about
1500 psig. [0030] The treatnent nethod of the present
WO pasensasen may be utilized at various points deeT/H§R008/075048
this processing. For exanpllé, inpurity renoval may be
carried out before a first of one or nore stages of
el evated pressure, or nmay be carried out between
el&ta&giq&e@;ﬁreabﬁtdj‘df@ﬁ odt o8 hmgesubeéquehestades] s stssur @ Fig. 1 and
er a first stage ofel evated pressure,

t
prB\é}%%lié neWé Bratphrd Foptidyie ses sFeiged)marnbe éIHERfJHC?dztO a first,
refatiQel 110@/” ﬁ%re@gu?é’ | BHD¥ 8100 EfbllolyeBaEE ‘#l%ttc-‘h-@r: tRQRh&t Nhng second

gas Strea |ntroducedto aftirst, relatively
higlmmppafsemswompmssmrléssor 9, followed by further
treatnment in a second, higher pressure conpressor 13.

D g S R i e L S

ha@fng h6isteX apmb@s oftfol 8shplaPautast Bbbup nm) i, |a€&§§t about 300
about 300 ppm or at |east about 800 8 ug from
Praboeit 23St abaaih 90 mdeﬂpnﬁomaﬁ@ugéﬁ rtel #8puE JAPAdEY. &

geWettan?l %{)ﬁ@lé‘[@h Vi}ltrlll 3\%&3[ ﬁla’%&? Ir\m‘t%1 %g%@g%ﬁ%dﬁ%& ngr to being

eva pressures

suﬂijee&ﬁe@iel@aaedspfeem [ 0032] As not ed, the conposition
of the STF-containing gas streamto be treated in
accordance with the ese invention is not narrowy
critical. Regardl ess%?a?%gaﬁggﬁwstl ons of inmpurity

renoved and desired prod retai ned, generall ,
0P Peglur Wof@g fgéﬁ?matm bt fokt e Sor seorm 1 b fgated in

actgﬁl%aﬁ’éer %H‘théﬂ( S b unefmuao@r{ y V@i ae) Re%%ﬁféss of the

an about 4% | ess t han” about 2%
proportioes of inrpukigs endvad and demreﬂ%r@mct v@duufda)g-enélfykby theel impurity

t he i At t f the.t t am i.s
coprSraREE e TSRt TR Gar SeefoicRr Jepaidut i by
vorRast 18s RAn Mouy abAIB) volfiine), | 1cdt0then byRitCBY [ty heRSnch).Nétless

about 0. 25% (by vol urme) and, even nore t@ghcall ess

thath abpuaﬂﬁfu(bymomrél@byT}f\pmaUmt}le impuriy sontahefethpitiehicd igas sream
nd us, at-he nbo i ts, the i rit f
is AELATEG Gt B DT B D" i PP Heb g AR08 oy
th!iﬁ:lél) alnuhoR08p ma 188 ﬁﬂi@ﬁ&tb@@@ﬂQS%@oyppﬂlhmﬁﬁ aR®, BRhemore
t han about 100 0033] Additionally or

typicaldy. dagsi than 9b0uﬁ ‘% Yd’tohélile)f dataseaiglange Witk those apd yarious

otf&@Sembodiments, the impurity content of treated gas streams may be even lower
(e.g., no more than about 500 ppm, no more about 250 ppm, or no more than about

100 ppm).

[0033] Additionally or alternatively, various other features of the treated gas
streams may be indicators of process performance. The process of the present
invention treats a gas stream having an initial impurity content to provide a treated gas
stream having reduced impurity content. For example, in the case of an STF-
containing gas stream containing hydrogen chloride as an impurity, the process of the
present invention may provide a treated STF-containing gas stream having a reduced
hydrogen chloride content that is no more than about 80% (v/v), no more than about

70% (v/v), no more than about 60% (v/v), no more than about 50% (v/v), no more



streans may be indicators of process performance. The
process of the present invention treats a gas stream
whm2009088an initial inmpurity content to provi deP@I/US2008/075048
treated gas stream having Agduced inmpurity content.
For exanple, in the case of an STFcontai ni ng gas
stream cont ai ni ng hydrogen chloride as an inpurity,
thah gbquit QO%S(S/V()fnot ﬂnereﬁhﬁsﬁﬁ)ﬁ,lt BONsEMtvi),@m noryorp tiewi abeute0% (v/v)
treate F-con |ng gas stream having a red g ced
oftApAn, rlaly EEH BleTidp ROWRRL ¢ HetoCPRIaRGs HER ahesh 4 aBBaYs other
n%%éh(lé{l{ty Eve cAteF i?n AP ARAME m g%‘é Q&’l{lg‘)ed tB;b wﬁ@a tR&Bd gas
ut 60% (v7v), nore than about 50
strgemeltavary ab@imbemw/dr©g¢m¢h10n¢e ntmtelttthans albcrud)re:i@% about 10%

/ or .no an. about 20% nitia
<V%§5d¥%5@ﬁe AR Pt SR s R, b2 P & pugore than
abdad 1%3"({7/9}15(6 gt h@f n%i@@l@ﬂn”%ﬂlﬁ EYeN T Satiiall KRS chloride

renoval may De achieved to provide a treated gas

cogtangam havi ng a reduced hydrogen chl ori de content that
is no nore than about 10% (v/v), no nore than about 5%

[06%@‘3 oﬁ}g]{l W}}f%%ﬁt;h ?&n&%%“onzrhé"{%rﬁ&/ Yt 1 rgﬁgcﬂ%é?\fé gé‘&rauy

prbfihldb iadl adiyicte Q@@ p&i’de&r ibde itcan Béltdemfda()ﬁ)ﬂ]sul@lfbé &irhovals to be
mpurity renoval s on the order of those noted abov
aca@ﬁ@# &flffwubreaww@ Refiody Ph REQs§E PRSI Risislatiygly fopg r?&yatlon

Ab ﬁleﬂ?eﬁfoﬂ%% tfn% néelﬂl'e& %’t‘ {aﬁﬁﬁghﬁ%ﬁe %gg)gfggg%{r@d\é@sd tl%e economic

t requiring perlo i on
adweﬂltagesveﬂ vhel pmgesswmalte'am Ihsvatibes pabbdichanfs, ttherprovesded the

for suitabl urit noval .decrea he, econom ¢
PragyLRRES B PRE bl PRIGSE STRHE fegb gt SRRy cOntent
du%ﬁf@%' MBRtAan Attt BO YGRS, Mo thHR tRILHSIM 30 BYRMEL, D MER than

been observed to prOV|de a suitable reduced inpurity

aboon enmut@ﬂ,u of ng myae then @bowté)nl aiboes (ﬁ@omanubﬁweemﬂie IBY siream
t han ab e _than bout

angrSOHfs< F%et ar‘/ péﬁ%‘ﬁﬁt S%ta o %F%émB’rm RP%?@ 15 it #\X’é%% during

fré bR, B td STk B0 GnifQMeE 6 cEtftadiBrnate. ty it Pilye i frorn about 2 to
suitabl e reduced inmpurity content is achieved durin

abppp AP apisutes Of ronigchapisiim@e tivisdbeslusng dene agput Hrie @bout 15
mh%?és Ccﬁpl é%t gy ' 'IlIP thg r%}@?o#t to Zbétﬁ)otg&) ﬂ#ﬁtrt (;frl)’neo g{)ﬁgﬁ%ﬁt (E[S'%hgfpresent

ont'act an ring
maémmh oy b nma oﬁlf usiagtsagle of mutthils beda;g almdthk tecasesoft multiple

be noted that the cess.of the pres .l nvention may
be&é f@skﬁg%a%he %}’gé}nﬁ@(? & Agls %rpaﬁ%}f)eé .aﬁq? sidegse tippgs (vEnin the

%l%hsﬁﬁ/Rﬁg}fgpﬁﬂﬁ%ythe,beds may be arranged in

|es or resi dence tines within the

[0035] As noted, the process of the present invention represents an advance since it
provides preferential impurity removal. Thus, retention of the desired product such as
STF in the gas stream likewise can be used an indicator of process performance.
Generally, no more than about 10% (v/v), no more than about 5% (v/v), or no more
than about 2% (v/v) of the silicon tetrafluoride originally present in the gas stream to
be treated is removed from the gas stream by contact with the source of metal.
Greater retention of silicon tetrafluoride may be achieved in accordance with these
and other embodiments. For example, typically no more than about 1% (v/v), more

typically no more than about 0.5% (v/v) and, still more typically, no more than about



mul ti pl e beds may vary accordingly. [0035] As noted,

the process of the present invention represents an
W@oansa81si nce it provides preferential inpuriRgI/US2008/075048

renmoval . Thus, retention ofl3t he desired product such

as STF in the gas stream|i kew se can be used an

i ndi cat or of process perfornmance. Generally, no nore
0.25tan(vabqulgs., ambyd Yhan dboutrOrlés)t dsfatheaﬂimts Edvwed ffom alic gas

no nore than about 2% (.v/v

Sticapy af i dv.i 18 e 2HPIY FRAP 19‘16]5%59}@% L Ei 99%'(% Sgge wegted g gream
mé’yebe{]f e%gss% Jr9H9¥ V%@oﬁrm%ﬁatﬂeﬁnﬁarm&yen@ont act

source metal . Geater retention of silicon
tetrafluoride nay be achreved_rn accordance with these
[083@ oflee prespiodivieetians is mrtheemélnﬁtrféed tbyptheafdllpwieg dixesples.

about 19% (.v/ nor.e t i cal nQ nor than bout

T%sg%xe@p@tﬁ agena(gt tgvt?el rleg?.ﬁc}e% 5}35“&%3 ScoRe 1ihg on or the
madey idwRRAGH{ M4y De fRetdced. NO More than about O. 1% of

the STF is renoved fromthe gas stream That is, in

vari ous enbodi nents the STF content of the treated gas

stream may be in excessESAMB @@@e g., about 99.9% of

the initial STF content. Qﬂé The present invention

S further illustrated by t Hollomrng Exanpl es.

r e ot

1083 BT “PRutile dsfertal, oy SRSy ety bk, bitfogen

chih@ider adCi)c et SE%NF’teESﬂExad@I (8TEF) [1608070brd5hb6 veiartgu epresent

descri bes .treatnment of gas streans cont |n|ng hydr ogen
ingention; ds S%Wﬁcuarﬁa ¥y rh@dwufsetqfalﬂr dagp-uds (gerﬁsre%rrﬁs contaned
t ) e
e oL e e R ek REDIADy olume STF.
anddrat] anmedref cootentspy| rappmomably 61)06§0f) patts pébhyliom| une
HC , approximately 9796by vol une STF and had noisture

tents of a roxrnat 600- 800 er m
10p3855There sy BER P Rals SO PRl B eBimately
2()b§ dine @51 81 ALRDF %B%"o%haﬂ@iz@' Y IbAR X Z | 'T‘ﬁ@ fa@ktrea%{ ar[c%é%ﬁed bed

approxi matel y 1 Ib/hrXft2. The gas st ream and
w@aakmdwhﬂdmWBmpmmumﬂﬂﬁmgmgahnhempammh%was5@am@OH@ahdamnm

gproxrnate%y 50 to 8COC and. under ress res ran q
PIPT OIS A bk RRaRPiPximetslyZbte Hiryie. clmingtherauiss Tshé Bing.
HENGodtERt P Ghe B sthQRients Igfiucteaero%grogit(lﬁl%ﬂﬁo 98J & 0.6% (by

reduced to approxinmately 0.3%to O
volume). As shown in Table 1, this represents hydrogen chloride removal efficiencies

ranging from approximately 87% to approximately 92%.

Table 1
Days Temperature HCI removal
efficiency (%)
12 days 80°C 87
13 days 60°C 97
12 days 50°C 94

14 days 60°C 92



volunme). As shown in Table 1, this represents hydrogen
chloride renoval efficiencies ranging from
wappeoxasnat el y 87% to approxi mately 92% Tabl ePAT/D82088/075048
Tenperature HCO renoval effliciency (%9 12 days 800C 87
13 days 600C 97 12 days 500C 94 14 days 6Q0C 92Exanpl e
2 [0039] This exanple describes treatnent of gas
streans contai ni ng hydr oBeamglblRori de (HCl ) and silicon
tetrafluoride (STF) in accordance with the present
[008W]enThi® Nexathpld | RbGHAET Rcabaattu6f egisf Qfeadllsr adritginmgohydrogen
). 456 hours, (2) 157 hours, and 131 hours.
hﬁ(@ei@o](H%e apd siliqone it flugndai(Heh) flP o%ﬁcamap%vwﬁ% éhg ppesent

ing%&gt{oa %tl‘lﬁ.gl WO bl ductiPRE aﬁfaffﬁﬂse%p # (f1? A5E QoAd 0/92? Y sY %{0{{1@3 and

ad noisture contents o om appr oxi mat e
(33081 baurd 700 parts per mllion. [0041] The gas streans
were contacted with a packed bed containing
imately 120 | oxi de at of ., from
[Oﬁ%ﬁr ofhraterdergtreaniged o) hirtp Rl foseapra, b volyme HOL
YSEABRIY 8l eto0H7APBY gl 3 DF, Oandl hid hﬁé‘iﬁﬂh?e cbhteh8 &0 from
e noted that the packing used in this exanpl e

apprsiimaiely #00np X700 pars pezinmliomet al  shavi ngs and
turnings, and the zinc surface areas were approxinated

[OPQ lép r '?l%{é g%uﬁrt s vvr il ceo%tac[\%.vxﬁlgﬁ Egh&%ﬁ bed tﬁﬁﬁﬂ% eg)%réppmately

pro uce vin SUF ace

1201 it @h@e aPRIQIfTRINe dpfraR@esclandl a0 ¥ 16Mexfil, @éndrall st an
accordin [0042] The gas_stream and packed bed were
aveASE it @ alapr%lemb@r' AIbEEXfandiin ¢ be omeéptmt tha mkmlgwsed in

30-800 unde ressures ra rox t
g R B et D ToBS o At e Tk S0 SRS SR fetine
sutfsd hik@s wikd a@%ﬁlﬁ—lﬁi@& t0fprd g thase fltdse @ﬂ'@ve‘ftﬁél@ss, one skilled in
the art could produce packing having surface arcas within the approximated ranges

and vary the flow rates accordingly.

[0042] The gas stream and packed bed were contacted at temperatures ranging from

approximately 30-80°C and under pressures ranging from approximately 50 to 400
psig.

[0043] During the course of the testing, HCl contents of the gas streams were
reduced to contents ranging from approximately 1-4% (by volume). As shown in
Tables 2-4, hydrogen chloride removal efficiencies on the order of 90% and above

were achieved during the testing.



reduced to contents ranging from approximately 1-4%
(by volune). As shown in Tables 2-4, hydrogen chloride
WO 200003081%€f f i ci enci es on the order of 90% and BEDUL2008/075048

were achieved during the tdSting. Table 2 : Trial (1)
Time (Hours) HCO renoval efficiency (%9 0 0.01
4.87804878 0.5 99. 58536585 3 99. 65853659 7 99. 85365854
15 94. 23170732 23 97. 31atdy31Trid61)Not det er mi ned* 48
92. 68292683 72 Not determ ned* 96 Not determ ned* 120
Not det er mi nepiimel@huik)t deHel remod] elffdelNgt

determ ned* 168 Not deternjogpd* 192 Not determ ned*
216 70. 731707932 240 70.73170732 264 63.41463415 288
63. 41463415 3l 60. 97560976 336 62. AZAN2439

0.5 99.58536585
3 99.65853659
7 99.85365854
15 94.23170732
23 97.31707317
36 Not determined*
48 92.68292683
72 Not determined*
96 Not determined*
120 Not determined*
144 Not determined*
168 Not determined*
168 Not determined*
192 Not determined*
216 70.73170732
240 70.73170732
264 63.41463415
288 63.41463415
312 60.97560976
336 62.43902439
360 3.658536585
384 56.09756098
408 46.34146341
432 53.65853659
456 7.317073171

* HCI removal efficiency was not calculated based on the process being discontinued,

or measurements not being taken.



360 3.658536585 384 56. 09756098 408 46. 34146341 432
53. 65853659 456 7.317073171 * HC renoval efficiency
wee®onsasical cul at ed based on the process bei ngPCT/US2008/075048

di sconti nued, or neasurenedés not being taken. Table 3:
Trial (2) Time HO renoval (Hours) efficiency (% 2
87.27 15 65.31 27 85.47 39 52.73 49 69.84 59 61.60 69
9.09 83 26.94 96 64. 72Tady32Mri822)120 90. 67 131 65. 80
145 34.77 157 46.36 Table 4: Trial (3) Time HC
renoval (Hours) efTiméency (¥CIremoval

(Hours) efficiency (%)

2 87.27
15 65.31
27 85.47
39 52.73
49 69.84
59 61.60
69 9.09
&3 26.94
96 64.72
107 21.82
120 90.67
131 65.80
145 34.77
157 46.36

Table 4: Trial (3)

Time HCI removal
(Hours) efficiency

(%)
2 64.58
15 75.00
27 53.13
39 72.50
49 40.48
59 76.67
69 98.93
83 45.61
96 99.44
107 98.37
120 16.19

131 16.19



2 64.58 15 75.00 27 53.13 39 72.50 49 40.48 59 76.67

69 98.93 83 45.61 96 99.44 107 98.37 120 16.19 131
WQA2099¥HAT | S CLAIMED IS: 1. A process for ren®Wi/ng008/075048

hydrogen chloride froma gd% stream conprising silicon

tetrafluoride and having an initial hydrogen chloride

content, the process conprising contacting the gas
WHABSTCMAIMED gource of a netal, wherein the netal

reacts with the hydrogen chloride, thereby

preferentjally, renovi rogen chlori m t he gas
D T anbt or GyTPRSs ot 1ol e BeE e e L Epaream
co‘ﬁiﬂdsﬁ%nmfl@dnr@frh%ﬂdéeanﬂ%vh%vétﬂﬁnﬁal edrspes chhbgﬁi@%%ﬁteilt the

| oride content that is no nore than about 90% (v/
proéess lsempriing gbntagtdreodie rgas irorrh dathc e soenae of 2, mﬁab vdesig the

iRl Bt b R PRt mp BT Rt PiBa il " RRafrosen

chadriét fr$AGhORAY s@fan@tind ??&vﬁdlﬁg’ QUca8Q0g RNScam. confsRfLSificon
as set forth in claim1l wherein the gas stream has a

tetpiluprige eand orvenst a seduced iy diogen chlooidp senteat éb@bu? noguge than
0
tBfE007 B0 SR bt BRI RN bl PETL (0" s cet

forth in any of clainms 1 to 3 wherei n the netal
exhi bits A rem\pabceed fd wit éonely irt hlaim il swiadreihehs pasafitian has a
95% at | east about 98? or at %

moisture content of at Teast about 100 ppm, at least about 300 ppm, or at least about

800 ppm.

3. A process as set forth in claim 1 wherein the gas stream has a
moisture content of from about 100 ppm to about 2500 ppm, from about 300 ppm to
about 1700 ppm, or from about 300 ppm to about 800 ppm.

4. A process as set forth in any of claims 1 to 3 wherein the metal
exhibits a removal efficiency that is at least about 95%, at least about 98%, or at least

about 99.9%.

5. A process as set forth in any of claims 1 to 4 wherein the
reduced hydrogen chloride content is no more than about 10% (v/v), no more than
about 5% (v/v), no more than about 2.5% (v/v), no more than about 1% (v/v), or no

more than about 0.5% (v/v) of the initial hydrogen chloride content.

6. A process as set forth in any of claims 1 to 5 wherein the
reduced hydrogen chloride content is achieved within about 60 minutes, within about

30 minutes, or within about 2 minutes of beginning said contacting.

7. A process as set forth in any of claims 1 to 6 wherein no more
than about 1% (v/v), no more than about 0.5% (v/v), no more than about 0.25% (v/v),
or no more than about 0.1% (v/v) of the silicon tetrafluoride is removed from the gas

stream during said contacting.



about 99.9% 5. A process as set forth in any of
clains 1 to 4 wherein the reduced hydrogen chloride
wW@wwesas819 s no nore than about 10% (v/v), no nRCEUSINES1075048
about 5% (v/v), no nore thad about 2.5% (v/v), no nore
t han about 1% (v/v), or no nore than about 0.5% (v/vV)
of the initial hydrogen chloride content. 6. A process
as set fadth iApasesois et ﬁjrﬂisinhny of dlawhet & 7 vileecin the metal
reduced hydrog eE aﬁorlde cont i s achi eve %hln
SOHIFSEOTB N AT BLoN R R H HHOTH 36" AFemb@ationelgot hi n
about 2 m nutes of begi nning said contacting. 7. A
process ap setafp@bdels ddkeAHhh a8l i BRinks | % § WS 'tHb metal
no nore than about 1% (v/v), no hore than about 0.5
extnblts)an ahestmpegativitant isothan Gbegoh. @ lesp thagraboot héﬁeonlb»saﬁhan
bﬁg% .1% (v/v) of the silicon tetrafluoride is
ed fromthe gas streamduring said contacting.8.
A process as set forth in any of clains 1 to 7 wherein
the netal 1(50Ur&§raRpPds Seforth ilRhAlof obirde] téretwilerein the metal
hydr oxi_de, or a conbi nation thereof. 9. A process as
is §@?ctﬁ%ﬁ9ﬁl the, ZEQNY CORSIRING AfgIng. PggBesitp e ﬁomh@aﬁﬁt%qhereof
exhibits an el ectronegativity of |ess than about 1.65,
l'ess t han aboug p"rogb'éS aQrse'J forth fnhégy @pghﬁmcg- 13to il(pwlf%rem the
process as set forth in any of cldins wher el n
methkbcangtrases zsic sed dot smiro‘erafnnetthlels geleupd ﬁonsnhs tgrcng) @fsisting of
.Zi ng, an |nat| hereof. 11. A
7ifht Gte SR G o APACTROBHTHNERSE e 3 o 10 wher ei n
the nmetal conprises zinc and the source of netal is
sel ect ed fx om Ahgo@sOUR seORSitStd BEAMAT 1 1Z Where@X izHR, redétd Gvith
hydr oxi de, and conbi nations thereof. 12. A process as
hysizagenshlomidg fo prodies zinc aierét-n zi nc reacts with
hydr ogen chl oride to produce zinc chloride. 13. A

process ag, set,f f . e
t he netalﬁ%onﬁﬁﬁgéégﬁggﬁggﬁﬁﬁian%%{ ec%gh$éé%o$9§%§gﬁnthe
metal semedsedmbgragivihend rtbelpoaeasifsinttay iofkscloaghesimnthe group
oxi de, gnesj um hydr oxi de, an tions thereof
COPHISTING R IRUSEUT L0 Hfa(gfl?%umglyg% JE arl GprRlpgAtons theref.
magnesi um r eact s
14. A process as set forth in claim 13 wherein magnesium reacts

with hydrogen chloride to produce magnesium chloride.

15. A process as set forth in any of claims 1 to 14 wherein said
contacting is conducted at a temperature of from about 25°C to about 90°C, from

about 35°C to about 80°C, or from about 45°C to about 70°C.

16. A process as set forth in any of claims 1 to 15 wherein said
contacting is conducted at a pressure of from about 50 psig to about 1500 psig, from

about 250 psig to about 1250 psig, or from about 500 psig to about 1000 psig.

17. A process as set forth in any of claims 1 to 16 wherein the
surface area of the metal source is at least about 80 ft*/ft’, at least about 120 ft*/ft’, or

at least about 200 ft¥/ft’.



wi th hydrogen chloride to produce magnesi um chl ori de.

15. A process as set forth in any of clains 1 to 14
wob@pes281%5ai d contacting i s conducted at a tenPEr/HS2008075048

of from about 250C to aboutt99Q0C, from about 350C to

about 800C, or from about 450C to about 70Q0C. 16. A

process as set forth in any of clains 1 to 15 wherein

said contEcting ﬁrﬁce@&)ﬁldmtfedhaﬁ chlmrIGS\BhHremCIhe kudaoe arca of

bout 50 b 0 t 250 psig.;
thg 8?%"668%“0%3;5 Oﬁ‘s%bgug g(ﬁ fi) ?{i’m Emﬁéogé%/'% ﬁégka&oabbﬁf'ﬂg/ﬂ to
abl)gpgb()oﬁq/ig3 o@ﬁonﬁb@ﬁ%ﬁ/@tosa%utf@btﬂq/ﬂm any of clains

to 16 wherein the surface area of the netal source
|s at least about 80 ft2/ft3, at |east about 120
ft2/ft3, B atAlpeessss abwtfordom dnyXffdgmsd. toA 8pwb¢rem§h6 gas

st e aReied vl eanfiab i LHELET 8l ers0D8 BhERR s deest
abfgp?eé ﬁtlﬁhr%ﬂzogﬂ 1%&358 Hl%oul .Y @ayh%kht %&Pb@&%? 3 ket 3,

rom about t2/ft3 to about 400 t3. 19. A
process as set forth in any of clains 1 to 18 wherein
t he gas si earmipsoqesmsam datthnint dnyt dfeclares dl toalt9 wharainghe gas

SRR RO s el otie T i gD Do TR agggout 0.3
lb?ﬁ)ﬁ afponng ﬁ&{t W()?égﬁ)&kr] ?tﬁ)to ﬁ)oﬁ{ 849864 %ﬂ‘roﬁloe{btolﬂ brl] lﬁlfg)ﬁiftz

ereint gas streéamis con acte
to%blljta.bn)/m@;tfél at a rate of fromabout 0.05 I b/hrXft2
to about 0.5 I b/hrXft2, fromabout 0.05 Ib/hrXft2 to
about 0.4 [ b/hrXft2, or fromabout 0.1 Ib/hrXft2 to
about 0. 21-b/ hhrracess et inrthripeey of gaingel tor ) wherpin a dgpst a

pOer{é?I? Ff’”tl{gsmgtaf Qou%pe Mﬁrtﬁ# Borf o #ﬁaﬁ*ﬁ&le? gﬁ{% A of f}grn about

source 1S ormof” partic angl ng

500i 2R tofabbnommbgmﬂ; fio@0 alouit tlIo0ahew to 2600 4900 ;frﬁo(m adaudbout
1000 nmto about 4000 mMm or from about 2000 nmto

2090 0um t3dOORPO00RM. A process as set forth in any of
clainms 1 to 2 1 wherein the netal source exhibits a

porosi t y f %gﬁrgge%y S %Qto/(f tr&l %b%g}r/ofg%% g gl t%] Liuzﬂgpm the

40% to about fEom a bout 7

m%bﬁcﬁﬁ@s&ﬁﬁﬁts%qiorémytdf ftoin amut ahctoaibost 80%, 0ofraid about 40% to
ereln the

about 70%, or from gbout 50% to about 70%.
23. A process as set forth in any of claims 1 to 22 wherein the gas

stream is contacted with a bed comprising the metal source.

24. A process as set forth in claim 23 wherein the pressure drop
across the bed is from about 1 psig to about 25 psig, from about 2 psig to about 10
psig, or from about 3 psig to about 7 psig.

25. A process as set forth in claim 23 or 24 wherein the gas stream
passes over the bed of metal source at a space velocity of at least about 0.1 ft/minute,

at least about 1 ft/minute, at least about 2 ft/minute, or at least about 4 ft/minute.

26. A process as set forth in claim 23 wherein the bed is in the form

of a packed bed, fluidized bed, or moving bed.



streamis contacted with a bed conprising the netal
source. 24. A process as set forth in claim23 wherein
WO b@sssur e drop across the bed is from abouPCT/URRINS075048
to about 25 psig, fromabod® 2 psig to about 10 psig,
or fromabout 3 psig to about 7 psig. 25. A process as
set forth in claim23 or 24 wherein the gas stream
passes oVEt the phedsofornetmlvingohideegeat chdorifealtem a gas stream
velocity of at |east about 0.1 ft/nmnute, at |eas
Cogmsmnglslhmﬁqtraﬂ%?rlia ik fying BB ertis] PRt @P@,lﬂl&@f fydrogen
I t ' .26, A process as set forth in
Chclz al rﬁogg&%%ef%li%%&?ﬁgﬁ{ Igsdm s in the formof a packed
bed, fluidized bed, or noving bed.27. A process for
renmovi ng hydr oerpredsingr thge gdy oirgaan ghigingt ergaer more stages of
.comprising silicop tetrafl.uoride and, having an initi al
ingF R P RRGERT e SHY MRS de content, the
process conprising: conpressing the gas stream during
one or nore st@uestiod thagheasédng WikE S SdouccOsfeatmdtall hiadteby
said initial pressure; and contacting the gas stream

Prayidga Seaisd sasofreamniavag, @ Fedurehy dsegsn dhlqrgleoptcahihalis no
' : i.de content
e A TR e T it
hydr ogen chl oride content. 28. A process as set forth
in clai mZ whereoeessas detclombriesdaing 2¢ onpréisessid compressing

subj ecting th as streamt first.stage of
COEPEn G DR ARS BRI 4 B5E plelh BG Inckgomgdirgsutgof a least
aboBAFG0 RO WE 1c2QQbES W0 (Rig, 8t atl |8ABALAPING psIRO PSi g. 29.
A process as set forth in claim27 wherein said
conpressi ng conpri ses subjecting the 9as streamto a
first staife ofAimesenss nef Priésiouelainpl’ fwhnssiatreis camgressing
' a ' f gt u
o3t P oaitl hE w3l 5b3 A b SRRl g gt bt from
abd0t 160 psigaeuboas7@Epsikofrbi abduc 260 PsigStoodbodd 6O @Eigl By from
prior to said first stage, the gas streamhas a
abeyt 20 psie ©OGheeh00g1sisat | east about 100 ppm at | east
about 300 ppm at |east about 800 ppm or at |east
about 170{) PP pidcesPaPERIEIS ifSlaf R D8 RMONWAd ! BifR BSaid
or 29 wherein, prior to sard
first stage, the gas stream has a moisture content of at least about 100 ppm, at least

about 300 ppm, at least about 800 ppm, or at least about 1700 ppm.

31. A process as set forth in claim 28 or 29 wherein, prior to said
first stage, the gas stream has a moisture content of from about 100 ppm to about
2500 ppm, from about 300 ppm to about 1700 ppm, from about 300 ppm to about 800
ppm, or from about 400 ppm to about 600 ppm.

32. A process as set forth in any of claims 28 to 31 wherein said
compressing comprises subjecting the gas stream to a second stage of increasing

pressure of at least about 800 psig, at least about 1000 psig, or at least about 1200
psig.



first stage, the gas stream has a noisture content of
from about 100 ppmto about 2500 ppm from about 300
w@pwwpsesabout 1700 ppm from about 300 ppm to BEDHUS2089075048
ppm or from about 400 ppm2to about 600 ppm 32. A
process as set forth in any of clains 28 to 3 1
wherein said conpressing conprises subjecting the gas
stream t @33 se&qmokest agectdbrth g naasif _thimns @8 xur3d wherain said
| east . about 800 psig, at |east about 1000(Psig, r.at .
COMPASHINENEATRPIISH GUPST eI e SRS dsscepid pigpe 19T jipcreasing
0 [ :
P B RV ML P B R TR N e pbout
1690 pistee peasinrahopr BH8 psig tofabéutddDApsgt 1000 psig to
about 1800 psig, from about 1200 psig to about 1600
psi g, or om about 1300 I,9.t 0o abayt 00 psig. .34, .
N brocess he SRPHL i T et a3 of o532 KaBEinpriot fo said
seBéiddtaded thedad sEEHPRES 5 d@ture cHBeHIRSE a3 IdaedPollS0Bppm, at least
noi sture content of at |east about 100 ppm at | east

abaBoR0 OO 4 fnest abpul EhRPAs At lcatobeph/08brE: | east
about 1700 ppm 35. A process as set forth in claim 32

or 33 whefein, o bR 505G 3oy ﬁ??lgpﬁ 3§to?9$%’wﬁél}gigggﬁor to said
stream has 'a noi'sture content of from about pmto
scadraligta@S G grsrstrehimn dras aboeibtuBOEorpgmof droab elbut 130 Gpppta about
rom ahout 300 mto out 0 pp or from about 400
25&8@% RHOIHROU 3 pemo SesntA7 &9 ae@;g&asab%ﬁ Kt q gpout 800
prAMor HonfARHuEBO@Spth %o 0066 gf%ﬂﬂ sai d contacting occurs

prior to said first stage. A process as set forth
in any of claims 32 to 36 wherein said contacting
occurs beltweerAgupadss by set forthde aanef shins g8dordd wherge. said

“ﬁﬁgﬁﬁéﬁ&%%ﬁﬁﬁa%igﬁg%%%o{th in any of clains 27 to 37

ACRCY | ng the netal reacts wth
t he hydrogen chloride, thereby providing a treated gas
stream CO3Tri SAp@ockks beodt forh lafhyorfictémand tba®6i Whkrain said
reduced hydrogen chloride content. 39. A process as
CORECHIR PEAYTS PEt e SHABshpfasei eiesceayltiats hydr ogen
chl oride content is no nore than about 70% (v/v) of

the initig hyg 'PPERES as set forth in any of claims 27 to 37 wherein during
said contacting the metal reacts with the hydrogen chloride, thereby providing a
treated gas stream comprising silicon tetrafluoride and having a reduced hydrogen

chloride content.

39. A process as set forth in claim 38 wherein the reduced
hydrogen chloride content is no more than about 70% (v/v) of the initial hydrogen

chloride content.

40. A process as set forth in claim 38 or 39 wherein the reduced
hydrogen chloride content is achieved within about 60 minutes, within about 30

minutes, or within about 2 minutes of beginning said contacting.

41. A process as set forth in any of claims 27 to 40 wherein no

more than about 1% (v/v), no more than about 0.5% (v/v), no more than about 0.25%



chl oride content. 40. A process as set forth in claim
38 or 39 wherein the reduced hydrogen chl ori de content
WO 20090808 ed within about 60 m nutes, wthin aPOUUSB08/075048
m nutes, or wthin about 22 nutes of beginning said
contacting. 41. A process as set forth in any of
clains 27 to 40 wherein no nore than about 1% (v/v),
(vhQ, one nioharthaaldotit @1%%6v(W)/ of) the Bidicom teraflnaridaBogmoved from
0.25% v/v),. or no nore than about 0.1% (v/v) of the
the gy gAY BYINGAPIGSONEEIRS renoved from the gas stream
during said contacting. 42. A process as set forth in
any of clg m R1bQsé ad sHhRKRiiA dnl)SMBLiRs £OMPA| SBRrein the
zinc and the source of netal is sélected fromthe
mefebegmprons zigt iang thef sonraecofonétalas seleeted Frpdy brigiaip comdisting of

.conbinat i th . 43 A t forth i
A B 49 AR ot BaeeuR ATy 6r ogen ch ori de to

produce zinc chloride. 44. A process as set forth in
any of cl48.ms & 7DrbeesdIs Woe f@th irs dlathn AN hvdeieim GinicSreacts with
conducted at a tenperature of from about 250C to about
n chlpridp topigdeeszingcligtidd.orth in any of claims 27
to 44 wherein said contacting is conducted at a

pressure of frQ rﬁr@&@é&s 29 B%hGn tai:'ly AP RHimMd 29 Q0 RS Wherein said

contacting is conducted at a temperature of from about 25°C to about 90°C.

45. A process as set forth in any of claims 27 to 44 wherein said

contacting is conducted at a pressure of from about 50 psig to about 1500 psig.



