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SI LI CON TETRACHLORI DE The present invention concerns
a process and plant for the 5purification of trichlorosilane and
silicon tetrachl oride. Mork in particular the invention
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times. 2 the production of semiconductors, wherein the electrical resistivity control
is managed by a rigorous control of doping impurities.

25 Moreover, the hydrochloric acid used in the synthesis of
chlorosilanes, being a recycle product from the production of
organosilanes, is generally contamined by carbon impurities.

The presence of metallic impurities, boron, arsenic and
phosphorus chiorides and of carbon-chiorine compounds, does not allow

30 the direct use of TCS TG or TET TG neither for the production of silicon
polycrystals for electronic use and for the growing of epitaxial layers in
convenient reactors named Epi, nor for the production of electronic
semiconductor devices.

In order to use TCS TG and TET TG in these processes, i.e.

35 can be classified as having an electronic purity grade, they must be further
purified, in order to reduce the concentration of impurities by a factor of at
least 10000 or 100000 times.



The purification of TCS TO or TET TO is generally obtained by neans
of hyper distillation, based on the difference between the inpurities
boiling tenperature and the TCS and TEl boiling tenperatures. The
following Table 1 shows the boiling tenperatuye of the different
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g also as complexing agents. The purity grade that is obtainable by
means of the purification process with “wet N2” does not exceed a P-type
value of 100 ohm-cm. In fact, the complexing effect of the H20 molecules
and of the polysiloxanes is in any case lower then the complexing capacity
25 proper of electron rich big molecules.

This kind of capacity, proper of some compounds, is
exploited in the purification processes by means of complexation of the
impurities with tin or titanium chlorides or with electron rich big molecules,
wherein a first step of complexation is followed by distillation. This class of

30 processes, in spite of the fact that they are improvement with respect to
the direct distillation and to the complexation with H20, does not grant an
optimal level purity of electronic grade TCS and TET, in terms of p-type
resistivity (this feature being very important in cases where the obiained
purified TCS is subsequently used for the growth of the layers in epitaxial

35 reactors).

Amongst the purification processes by means of
complexation of the impurities, a process is known (developed by




35reactors). Anongst the purification processes by nmeans
of conplexation of the inpurities, a process is known (devel oped by
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30 This process also was developed in the second half of the

sixties, when a TCS EG purity level around p-type levels of about 1000

ohm-em was considered sufficient in order to meet the market
requirements.

The solution according to the praesent invention is to be

35 considered in this context, with the aim of providing a process and a plant

for the purification of technical grade trichiorosilane and silicon

tetrachloride in order to obtain electronic grade trichlorosilane and silicon



The solution according to the present invention is to be 35
considered in this context, with the aimof providing a process and a
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- complexation of the boron impurities (trichloride BCI3) and
other metallic impurities by addition of diphenylthiocarbazone and/or
triphenyichloromethane, with the formation of complex macromolecules

25 having high boiling point,

- first column distillation of the complexation step products,
wherein the complexed boron impurities, together with other metallic
impurities are removed as bottoms, and

- second column distillation of the tops of the previous

30 distillation, wherein electronic grade ftrichlorosilane (plus dichlorosilane
possibly present) and/or silicon tetrachloride are obtained as tops and
phosphorus chlorides PCI3 and phosphorus containing compounds,
arsenic chlorides AsCI3 and arsenic containing compounds, aluminium
cornpounds, antimony compounds and in general all the present metals

35 and metalloids compounds and carbo-silanes compounds, having a
certain residual amount of trichforosilane and/or silicon tetrachloride, are
obtained as bottoms.



30 distillation, wherein electronic grade trichlorosilane (plus
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preferably 2,5 as far as TET is concerned.
Said values represents the reflux ratio, i.e. the ratio between
30 the fiow of condensate tops returned to the top of the column and the flow
_ of extracted tops (distillate)).
it is further a second specific object of the present invention a
plant for the purification of trichlorosilane and/or silicon tetrachloride
comprising the following apparatuses for treating technical grade
35 trichlorosilane and/or technical grade silicon tetrachloride:
- a column for the complexation and distillation of boron
(trichloride BCI3) impurities and other metallic impurities, working in batch,



35trichlorosilane and/or technical grade silicon tetrachloride:

- a colum for the conplexation and distillation of boron
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In particular, according to the invention, in said purification
plant according to any of claims 11-13, characterised in that the bottom
_ temperature in said complexation and distillation column is comprised
30 between 38 and 48°C (preferably is 42°C) for the purification of
trichlorosilane and between 65 and 75°C (preferably 69°C) for the
purification of silicon tetrachloride, while the thermal fluid temperature of
the exchanger at the bottom of the column is comprised between 58 and
73°C (preferably is 60°C) for the purification of trichlorosilane and between
35 75 and 83°C (preferably 79°C).
The purification plant according to the present invention
further comprises linking conduits between the different apparatuses,




The purification plant according to the present invention further
conprises |linking conduits between the different apparatuses, 7

| inking conduits to other plants, inlet conduits for the naterials to
treat and outlet conduits for the treated materials, punps,
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with respggt tQqnd hmeseparate and/ or sequential use of said two

conpl exi ng agents. The invent] o Wi | | cri erei n_ bel ow for
il lustrative, 20 but nonp ﬁmcH Tveveny ﬂ%&i ‘{jﬁ)d'if%\o@h& reglise the
]Lo?rt i gyl ar to Icomplexationnsfl dea?d TEWiirppuritiesi alselhﬂwfngm! athased i(TCMm
ow di agram r 0 n

silicon tet rac%l"orl gléé %glg@y%%ﬁéh d&@#@?ﬁ% ég&%bbé%ﬁﬁjerﬁ tcﬁé'%se
present i nvent icomplexing agents togethen ipaneedsdl an , ordet choplcorglexoall athe
distillaty®n cehpimies. @ 25d| stillation colum 2 and a further
distillation colurm30f th |chI 05|I efr tn_@}dorosués‘s are

shown. The coﬁ‘p‘l‘ &Om
devi ce wher ei n optimah conmlﬂnatloe%fﬂblemuyalmatm B@y&)arg}ndntht fespedtefoathiel C

SiTicon ot r acRPER el anlbP Sedugnfial (el oo Sl Hghes, " O

constituted by a conpl exH®& mvenb%wlbhediesgabeﬂ hetein ibelave fax itlustrative,

di pheny! t9 ocaphpaie lirlativg 0 parseDivth AsfErehich Pife PeHidUIAT WTatifaee 1 -

(TCM.. enclosed, in which it is shown a schematic flow diagram related to the
purification of trichlorosilane and/or silicon tetrachloride according fo a
preferred embodiment of the present invention.

in particular, a complexation and distillation column 1, a

25 distillation column 2 and a further distillation column 3 of the dichlorosilane
free trichlorosilane are shown.

The complexation and distillation column 1 is the device
wherein boron impurities (trichloride BCI3) and other metallic impurities are
removed from trichlorosilane TCS TG and/or from silicon tetrachloride TET

30 TG by means of a batch process constituted by a complexation reaction of
said impurities with diphenylthiocarbazone (Ditizone or DTZ) and
triphenylichloromethane {TCM). '

The complexing additives promote the formation of covalent
bonds between the impurities and additives themselves, causing the

35 formation of high boiling complex macromolecules. In particular, the
reaction takes place between the big molecules of Ditizone and TCM, rich
in available electrons, and the molecules of BCI3 and other boron



The conpl exi ng additives pronote the formation of coval ent bonds
between the inpurities and additives thensel ves, causing the 35
formation of high boiling conplex macronol ecules. In particular, the
reacti on takes place between the big nolecul & of Ditizone and TCM
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begi ns t ol&scerqual tore°€)) imthelcassaefdricijorosianeg burificatioo andi betweent7s
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Urs co t re

condenser 5 causes the :;Iﬁ%? nsa elrr ux to the

on an
colum. In stationary c ting,the bal '@(ﬂji‘?‘ﬂﬁ?‘i' nfFRusescihe Ryaposationnef
vapour fl ow asdwndowesti beilinte compotndd contbrisbd ihi thei Blehdows @est eTikseg

obt ai ned 2. ERMOHT: R B PR AblG Bl e R BBfelbh e °
t oget her 20t h diffesentstagasdrehichethe ¢alumi igdivided awp. tolthe dopletageoHereaah
the equil'i bri ughe@sHiel P RausES tHEVapolirS Etmdeiri@ét'idh B’ fHefiratik r‘toathg
100%ref|gx at the t? .. After the_e U!|I riym conditron are_reache ,
colum 1 is op&PHfy ’gét%'PBWchquS" 8 ameq g']l“fmd%ﬁebbﬂtw@ﬁﬂltm vapur
conpl et e depl eflowraseénding ihsitle lzoludthl hearidoe lighidcfiw desderfify iaRié the
feed an interngdiatGumn 1 and complexed boron impurities separation is obtained,
25 this impurities being removed as bottoms of column 1 together with other
complexed metallic impurities. In order to reach the equilibrium conditions,
column 1 is initially operated with a .100% reflux at the top. After the
equilibrium condition are reached, column 1 is operated according fo
design specifications untill the complete depietion of the batch.
30 The tops of column 1 are used fo feed an intermediate
section of the distillation column 2, in which electronic grade trichiorosilane
(and dichlorosilane possibly present) and/or silicon tetrachloride are
obtained as tops and phosphorus chiorides PCI3 and phosphérus
containing compounds, arsenic chlorides AsCI3 and arsenic containing
35 compounds, aluminium compounds, antimony compounds and in general
all the present metals and metalioid and carbon-silanes compounds,



section of the distillation colum 2, in which electronic grade

trichlorosilane (and dichlorosil ane possibly present) and/or silicon
tetrachl ori de are obtai ned as tops and phosphorus chlorides PCI 3 and
phosphor us cont ai ni ng conpounds, arsenic chl®rides AsCl 3 and arsenic
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di chl or ostQ aneinsite the indegnedipler vesset & e tepavof icolumnbbroan bedhixed

o T o Bouc o gl s s vt
colum 2 are u CPWH‘@E% W@nl@ﬂ?ﬁ?gfeﬁ-ﬁlﬁ-[ Ie, aRuRYes). geming: liombe

distillation crdactors 8f apolychystalling sl productisnglante el ectronic grade
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contai ns 18 cer intgrmegiate saetiere obh fuitaen dstilletion wolunmcs) whick isnpresentdn
20 The disti | [ati ne SeMOME grade ibGrGRRaRe had RFLP Logl orthe Hoposifh
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are o0t Ao SchBki:iERe sndlop Anloesiogsos, sl erachicia aroraaned
purification ods ttopshamt qlidspherusndilorides IRGIBnand phosphorus containing
compounds, arsenic chlorides AsCl3 and arsenic containing compounds,
25 aluminium compounds, antimony compounds and in general all the
present metals and metalloids and carbon-silanes compounds are
obtained as bottoms.
EXAMPLE :
In the following the features of the various process
30 parameters of a plant for the purification of trichlorosilane and/or silicon
tetrachioride realised according to the present invention are listed.
Table 1 shows the features of TCS TG fed to the
complexation and disfillation column 1.
Table 1
35 Parameter RangeNotes
TCS (% by weight) >99,7
DCS (% by weight) <0,1




tetrachloride realised according to the present invention are |isted.
Table 1 shows the features of TCS TO fed to the conpl exati on and
distillation colum 1. Table 1 35Paranet er RangeNotes TCS (% by
weight) > 99,7 DCS (% by weight) <0,1 10 THq@ (% by weight) <0,2 CH,
Transm ttance (Cell path- = , 37 -, 3,42 > 75% Met hyl si | anes
(total) c6 ppnBy wei ghﬁd%ﬁy% pb< wei ght 5Phosphorus < 5
ppbBy wei ght Arseni c <B-dpbiyismittayice (Talb path= 400vm) t (837 e348r ex 76%

TET TO fed to the Methylsilanes {total) . <6ppm By weight
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20
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35

Boron <300ppb By weight
Phosphorus <5 ppb By weight
Arsenic <5 ppb By weight
Table 2 shows the features of TET TG fed to the -
compiexation and distillation column 1.
Table 2
Parameter RangeNotes
TCS (mghkg) <500
SiOH (RC) £0,30
-CH (RC) £0,30
Fe, Co, Ni(mg/kg) =0,10
Cr, Mn, Cu (mg/kg) <0,10
Titanium (mg/kg) <0,01
Metals total (mg/kg) =0,30
Aluminium {mg/kg) =0,10
Boron (mg/kg) = 0,50
Sodium (mg/kg)s 0,50
Calcium (mg/kg) 50,20
Methyltrichlorosilane (mgfkg) < 0,50
In the following the standard and preferred values are
reported for a series of operative parameters {with reference to the case of
trichlorositane {TCS) and silicon tetrachloride (TET) purification):
Complexation and distiflation column 1 level: above 2500 kg
(preferably 6900 kg) for TCS; above 3500 kg (preferably 11500 kg) for
TET.
Complexing agent amount: preferably 50 g of TCM and 25 g
of DTZ for TCS; 100 g of TCM and 50 g of DTZ for TET.
" Column 1 fotal top reflux functioning phase time: above 3 -
hours {preferably 3 hours) both for TCS and TET.
Top reflux flow at Total Reflux conditions (during the starting
and complexation phase): between 3100 and 3800 kg/h (preferably 3500
kg/h) for TCS; between 3500 and 6000 kgfh (preferably 5000 kg/h) for
TET.



conpl exation and distillation colum 1. Table 2 10Paranet er RangeNot es
TCS (ng/kg) 5 500 SiOH (RO s. 0,30 -CH (RC)5 0,30 Fe, Co, Ni

(mg/ kg) 50, 10 15Cr, M, Cu (ng/kg) S 0,10 Titanium (ng/kg)5 0,01
Met al s total (rrg/kg) s 0,30 Al um ni um(ng/kg%1s 0,10 Boron (ng/kg) 5
0, 50 20Sodi um (ng/ kg)s 0,50 Cal.ci um

Met hyl tri chl orosi | ane (wﬂ'ppg)emeqm ﬂOW (d stlllatel @ftehecoroplexationy tinhe):

standard and pr t\%éﬁ‘dim' 4 2400 K aB r1 glng%PPfrch@é
parameters (Wtﬁgbeﬁgf&&ﬁ‘ Er('ie? alé‘qg kﬁ‘ ane ( and
silicon tetrach preferaly g
Column bottom temperature: between 38 and 48°C
5 (preferably 42°C) for TCS; between 65 and 75°C (preferably 69°C) for
TET.
Column bottom reboiler thermal fiuid temperature: between
58 and 73°C (preferably 60°C) for TCS; between 75 and 83°C {preferably
79°C) for TET.

10 The present invention was described for illustrative, but not
limitative purposes, according to its preferred embodiments, but it is to be
understood that changes and/or modifications can be made by those
skilled in the art without for this departing from the related scope of
protection, as defined by the enclosed claims.
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Conpl exation and distillation colum 1 |evel: above 2500 kg
(preferably 6900 kg) for TCS; above 3500 kg (preferably 11500 kg) for
TEM Conpl exi ng agent anmount: preferably 50 g of TCM
and 25 g 30of DTZ for TCS; 100 g of TCM and 50 g of OR for TET.

Colum 1 total top reflux functioninglphase tinme: above 3 hours
(preferably 3 hours) both for TCS and TET. Top reflux flow at Tot al
Refl ux conditions (during the stariin and conpl exati on

phase): between 3100 and 3800 kg/ﬁélﬂglhﬂﬁably 3500 35kg/h) for TCS;
bet ween 3500 and 6000 kg/h (preferably 5000 kg/h) for TET. 11

Top extraction flow (distillate after conplexation tine): between

1000 and 24Q0 Akabdes{ R ﬁﬁfgﬂ% téchbr@P g @d ﬁ‘])chlfo%sﬂa_l@mdﬁb?ttéﬁﬁﬁ@aljggﬁﬁ sBfREn

3000 kg/h (preferabl /h) for TET | unm bottom
t enper @@?@011%9We®¢¢t19810£ﬁ@648€h151(0@lﬂ8@f6 endibi gleci@c grade 811@8;1 tiechiedde, 65
and 75?&% £%§% agly. 69C) for TET. Col um bottom reboiler

t her ma Fui Penp%rature: bet ween 58 and 73C (preferably 60C) for
TCS; bet weemldfiy éphkn&Bﬁoé@bﬂbﬁécﬁMpheﬂﬁailofoﬁﬁetﬁﬁﬁa'to the TdeBnipil@saiat
inventiog was, described. for Iustra e b t not limtative

pur pos Bhlozestlaneeriechngal %fédf‘p%l ?Célrtﬁ%%f RcemPplgz;impyrity gnacgpmpplecules

under Sm%nfalﬁliﬂes AR IQ IR, e tHqublfo'sﬁéHe'aH%r LAhibs FIH&Q QiliP¥n {93 foride,

skilled in the art without Tor this departing fromthe rel ated scope
of pr othedmpeiticspsingseleetedi oy tharoup edrssstidg of barom impBities, metallic impurities,

and combinations thereof;,

distilling the technical grade trichlorosilane and/or technical grade silicon tetrachloride
having complex impurity macromolecules in a first column distillation, wherein the first column
distillation results in first distillation tops and first distillation bottoms, wherein the first
distillation bottoms comprise complex impurity macromolecules separated from the first
distillation tops; and

distilling the first distillation tops in a second column distillation resulting in second
distillation tops and second distillation bottoms, wherein the second distillation bottoms

~comprise a residual amount of trichlorosilane and/or silicon tetrachloride and a compound

selected from the group consisting of phosphorus containing compounds, arsenic containing
compounds, aluminum compounds, antimony compounds, metalloid compounds, carbosilane
compounds, and combinations thereof, and the second distillation tops comprise electronic grade

trichlorosilane and/or electronic grade silicon tetrachloride.

2. The process as set forth in claim 1 wherein adding diphenylthiocarbazoneor
triphenylchloromethane to the technical grade trichlorosilane and/or technical grade silicon
tetrachloride comprises adding the diphenylthiocarbazoneor triphenylchloromethane in an excess

stoichiometric amount.

3. The process as set forth in claim 1 wherein the {irst distillation bottoms are at a
temperature between 38°C and 48°C for the purification of technical grade trichlorosilane and

between 65°C and 75°C for the purification of technical grade silicon tetrachloride.



12 CLAI M5 1. A process for purifying technical grade
trichlorosilane and/or technical grade silicon tetrachloride into

el ectronic grade trichlorosilane and/or electronic grade silicon
tetrachl oride, the process conpri sing: addi ng

di phenyl t hi ocar bazoneor triphenyl chl oldnet hane to the technical grade
trichlorosilane or technical grade silicon tetrachloride to form
conplex inpurity macronol ecules with inpurities in the technical
grade trichl orosilane and/or technical grade silicon tetrachloride,

the inpurit 4eThbeiodgssseb@qb@idin d1am 3 RRerSihobPHEOdSHIMbABo@mPAE afa
inmpurities, netallic inpurities, and conbinations thereof;

di sti | f§mR§TaAE of d&Hinfor dhe pwiiigation ol dnederasiana prd 6556 for the durificatian ofsitien
si l'i coptetipRghl ori de having conplex inpurity macronol ecules in a
first colum distillation, wherein the first colum distillation
results in first distillation tops and first distillation bottons,

wherein the_first distillati,on botto conprise conplex inpur.i.t
macr omol eculed MRS AR EF R Ty | Y eIt R ol s sk ety
di sti | bpdrgred grhfai 6@l reftn bf {he EHrétAistiliQfs dubh HabB6 RsLARE UsMpletely form
distillation resulting in second distillation tops and secon

di st i | FUPPIEH IpRHiG EcTofedscaleR t he second distillation bottoms -
conprise a residual anount of trichlorosilane and/or silicon
tetrachl ori de and a conpound sel ected fromthe group consisting of
phosphor us @ohhapmtesyacetfotnds/aiarlseimrren derttoadminpgritenjpcludesoron

| umi . i : d | 1.0i ds, _
car bosHEH TR IO sm R R Rt PR oo i shict s g the arsenic

di sti | t@tdigng coppomdsnichiie afepietchpids. grade trichl orosilane and/ or
el ectronic grade silicon tetrachloride. 2. The process as set
forth in claim1 wherein addi ng di phenylthi ocarbazoneor
triphenyl chy ok QURLAFG L ByihE GchBENY LR HNAAEsiTahE GG QS AN 2801

t echni cal radeggflicoﬁ??%t?aghlor?%e c%npr?%%é a d@ng ?%e fra i6tin
di phentgiradhl @idenfaztaseonic gradp tiehidrosilape emdiortriaveonia gamleaidives setrachloride
stoich&g rﬁ{ic anount . 3. The process as set forth in claiml
wherei i the First distillation bottoms are at a t enper at ure bet ween
38C and 48G fiet dibtiletiph cbluh@afbi aldig diplesbiiieakbagsadedidri chl or osi | ane
and bet ween C and 75C for the purification of technical grade

si i coliip wﬂcgliﬁﬁfﬂat% e to thestechnical grage tryghloresilapeangd/ogdechaicak giadersiligen

c! ai M @i K cohipH isipblily b AOIAAL PP SR AL RERREAMGE
of 420_#or fhe puriffcgﬁ%gnpgﬁy?(iéﬁlofos[lahemgﬁ@IGQ% Por the &
pur i f i wighlotasilyte agilfor teohnicd teradeisilson thtrachloride, theSmpTidesgreogeskctad fioat the

forth j i.m: rei . first.colum distillation initi.all .
oper ac iy irle SIS Dpehifet it e Pritiefsld bomBibr Gite Wt onermin
i rerLi thé eamslexqal te¢hmicpl %ﬁdmﬁﬁhrﬂﬂdﬂﬁxﬂé iﬁdwvmécﬁniﬁﬁ@ﬁimgﬁﬁﬂ lt@achloride is

6. The _.prpgess _as sef forth in ajm1 wherein the boron inpurities
!ncIud%gﬂgﬁﬁﬁofvﬁéﬁphwyﬁﬁfpﬁﬁ@igﬁdgﬁﬂﬁpﬁﬁgﬁﬁﬁﬁtﬁ@n!ng conpounds

i ncl ude phosREHIHsIRRbPE18EN 1 HidIEn Ahe Gl BisE A tﬁ{&ﬂﬂto%%ﬂ?ﬁ%latio

i ncl ude arsenic chloride. 7. A SﬁStEﬁ]fOf purifying technica

gr ade topd aMlseeavdidistitlatiemiltiomst @Ghmoééldisg' attbm bottbing opmpmtinge swlpnalde

i 2% (r)agz#l?oglﬁll{ cgf;hgl(ljlrg}%)?ﬁag}e%ié%p Liﬂc';gl'ls gelraac%?orii eczla{l A cgﬁlgg&nl;iosgfegteg [ﬁ%gnethg igll'oiu}g on
consisting of phosphorus containing compounds, arsenic containing compounds, aluminum
compounds, antimony compounds, metalloid compounds, carbosilane compounds, and
combinations thereof, and the second distillation tops comprising electronic grade trichlorosilane

and/or electronic grade silicon tetrachloride.



a first distillation colum for addi ng di phenylthi ocarbazone and/ or
tri phenyl chl oronethane to the technical grade trichlorosilane and/or
technical grade silicon tetrachloride to formconplex inpurity
macronol ecules with inpurities in the _technical grade trichlorosilane
and/ or technical grade silicon tetrachforide, the i mpurities being
selected fromthe group con5|st|ng of boron |npurities metallic

i mpurities, qa n erein the. | e
t echni cal gr8 agﬂ ?f%?%%%%l 6{%8 aénrllgi ¥ elwﬁ @5 Codrrlpé&ggsﬁ |S%%§grween the
t et r ac ik disdBatich «digin drddete saabmd ifinsﬂil$att1od Icsllim-lnl ahéroin thofist aldlldtion3dps are
distillation bottons, and econd distillation colum for
di stil F‘i?lif‘@tegﬁéaff?ﬁd%seﬂ‘foéﬁo} TthSF‘iﬂl?dldb%‘ﬁa‘i“?ﬂ‘%? luond distillation tops
and second distillation bottons, the second distillation bottons
conprising a residual anount of trichlorosilane and/or silicon
tetrachl ori BeThnsystencamebiontl in elai f ettle fystam furbegrooypisigrshisd disgllaion
phosph n nic conpoun
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distil]ation tops cor}pgl sing electronic grade trichloraosilane and/ or
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the first distillation coldm and the second stillation col
wher ei #nd dpanbinations dexsof, lahdthedlird dipidllatios tozmICtJmptlwllmnaetfaebhndesmﬂmo| r

for th col um. 9. The systemas set forth
in cl at?mﬁ%?&pﬁnedﬁéecﬁdl ﬁdlg{‘lﬁer conprising a third distillation columm
for distilling the second distillation bottons into third

distillatio Lﬁ{)s andthlrd dlStI||atI0n bottons, wherein the third

distillatio SPEDAS AP e lighhriaindbs EEPEINKF it et elige first
consi sdikieieh cahﬁﬁnbgétwﬁexpmt%amgc @&Hﬁ&ﬁ&lé@aﬂ@am&e% @I AU 78C for
conpounds, al um num conpounds, antinony conpounds, netall oid
conpousidesn tetsachleside.ane corrpounds and comnbi nations thereof, and the
third distillation tops conprise silicon tetrachloride and/or
trichlorosilane free of dichlorosilane. 10. The system as set
forth in cldinihé syhenes setféreh insdigisr @t wiiceeia the thapdafatoantiol bdtloe ¢fi thsfirst

distil an cal umm i chl orqsi | ane and
bet wes 4\6‘% &O%ﬁ U S ‘?f)oﬁ) fg} chghosﬁ %\‘gtﬁggﬁgf?fé“hcon tetrachlgide. The gy st em

as set forth in claim 10 wherein the tenperature at the bottom of the
first distillation colum is 42C for trichlorosilane and 69C for
silicon tetlZadiesysteis as set forth ingchaimTifevieyein gin sasfersdurtiies compiises @l 0
wher ei Iy J.Gh I I
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colu rrrtpmphetutsaoﬁme tierma finid bdieg bdreeernd8°Claud d3Efon gidhbdrasiane Hilbaanetn
73C f o{; gglj%f)sulane an be ween 75C and 83C for silicon

t et rachl or stlicon tglra ystemas set forth in claim12 wherein
the tenperature of the thermal fluid being 60C for trichlorosilane
and 79C for _silicon tetrachl oride. 14. The systemas set forth

in clai m7 Wihdheisysiernas s Srdninfelpimt@rwheenip thedempaaathierddithathemred fiid
bet We%lrfgfh% &b ScAbRs e aht 99°E Bl WMo A0 il gecond distillation

colu

14. The system as set forth in claim 7 wherein the system further comprises a linking

conduit between the first distillation column and the second distillation column.



