PROCESS AND PLANT FOR THE PURI FI CATI ON OF
TRI CHLORGCSI LANE AND SI LI CON TETRACHLORI DE The present

WO pwefs43eh concerns a process and plant for theCT/IT2005/000662
purification of trichlorosilane and silicon
tetrachloride. More in particular the invention refers
to the purification of technical grade trichlorosilane
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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.



purified, in order to reduce the concentration of
inpurities by a factor of at |east 10000 or 100000

WO 20ve®34B2® purification of TCS TG or TET TG i SPCT/IT2005/000662
general |y obtai ned by nmeans of hyper distillation,
based on the difference between the inpurities boiling
tenperature and the TCS and TET boil2ng tenperatures.
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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 obtained
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
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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-cm was considered sufficient in order to meet the market
requirements.

The solution according to the present 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 ftrichlorosilane and silicon

tetrachloride in order to obtain electronic grade trichlorosilane and silicon
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- 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 trichlorosilane (plus dichlorosilane
possibly present) and/or silicon tetrachloride are obtained as tops and
phosphorus chlorides PCI3 and phosphorus containing compounds,
arsenic chlorides AsCl3 and arsenic containing compounds, aluminium
compounds, antimony compounds and in general all the present metals

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



time period of at |least 3 hours, and, follow ng that

period of total reflux, the distillation is conducted
wowdaok/os43dp reflux flow conprised between 0, 3 BSI/ET2005/000662

m nimum and 2,8 as a maxi num preferably 1,33 as far

as TCS is concerned and between 0,17 as a m ni num and

5 as a maximum preferably 2,5 as fag as TET is

e, Tonadding WP heRuiseARET A et dEpE ol PhgsBane, with the
r et urfordation bhkighdwilirig tdrapies macrommlecuiesf\lvbwem the complexed

ex”f&rgﬂ i et tl(sg' ?{)#’[h@? Hith_ otder! éori'lpfe&gar ﬁ&‘?ﬁ\gurities are

speci resent Invéntlon a
the pemdviedzas lmttqmsxan hl or osi | ane and/ or SI I i con

getrachl oride C-Oﬁ'péélﬁhﬁﬁgfdrhﬁlé AlstitiicH Anpar fﬂp‘éséﬁ thérprevious

treating technical trichlorosil ane and/ o

t echrfrapleyation andcs c&lﬁtﬂlat'%crﬁqwmae Whefein,| gigstiostic  grade

t({we Qﬂﬁlﬁlbﬁ?j@lbhéngﬁd Pasitly apreyerdf di@fl@ﬂbsnane) and/or silicon
ri ch| orjde

| npurtp{rpglglon%r @nab%@ata'gﬁ gn%acgtpﬁg)rsp chl%rldes PCI3 and
di phgrhdsphoossaconiairipg aoddpounds; @hsanic @hlaﬂdmseAthseand arsenic

4 th éd?] alf'\ m&ﬁuﬁés hél?ltﬁ g é%&&@g@d%tlmony compounds and

macr ono ec
| npurmtgemraltailgtbeﬁeeta}ﬁ and meﬁahlmd &gl catben-silangs Fempounds that

'tggu dé Ffes%"n? {yEN&d vaH BOESPATR. redifial AmBAhUP tfiehlorosilane

f th f

conpl et ic ot e el Atttz baama: and, possibly

el eﬁlt roni CI ar adeahg}méﬂnw?atlel gossd| abetweesisishidy cord@tdtion and
ic i.l ane), and/or, Si.li

1801 ni AeRoRTSuRR AR Shi | Sieth! &finRe \iferdit the tops of the
phos ptuonplexatiort andi digfillatiop @ohdsn aaewﬂectedhlhpmrdeeio constitute a
ASCI %e@@dre%ﬁ/%ﬂ' for ‘iﬁé‘td?étnbﬂ%w %B!UPI‘?H n&'@r‘l rga H’ef%f%rﬁﬁ% hase of the

S

oun
mst aI fgll@wwgmqmw aycaﬁ of the %ﬁpbxab\wé@nd sligtitlatien cﬂ%fen and

are pr gsegﬁ g rfgﬁg)éfoﬁagtﬂllaﬁggg 8blinres *f&UQh(a apBiidths of said
_ etr ride
2Q0bt ai ql@{]laé@ng@qrgﬂswﬂgmn trﬁgggrpgilewe an(?/‘éﬁ dfgﬂgpﬁ@ﬂea{r%e silicon

VeSSthtrbChMﬁdé afe dolstaindderet itops aand dpisésgHorus ochlorides PCI3,

ool i Lol AL 5l REckPBR aroni

col | emrtmahnlng compounds,calugiinivnm eorapoweds, rasdisnany eompeunds and
the qgﬁéﬂerﬁtélﬂﬂe‘iﬂ%ﬁ@an@ H’Hétgﬂk%la '%ﬁndséé?f)&h %ﬂaﬁé@é@mﬁgunds that

the f OW n Ive e.conpl exation a
2% st |$ﬂeat3rQﬁ¢né,o Qﬂﬁ’ﬁhefaMdth- aacertainhisidhal ;amppt h trichlorosilane

col Ungnd/bpsiliéhieteiichiikie? bre 8bRiridas bbadingn col um,
wherein trichlgrosil.ane and/ or. di ch{ orosilane fre
silicon n particular, accordlng to the Iinvention, In §8id purification
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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,
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30Ct§8 g\][%erabl y 79C). The purification plant

ccor % o the present invention further conprises

l'i nki ng condui tls patigelas enendiffTeMe@nd DTZ allow to realise the

apparrﬁiﬁ'ﬁl?ﬁaﬁdrﬂ'&f”ﬁ)Soﬂﬁd"TE’Ttl P%hhéé Nsant %lngu'lérﬁl used (TCM

condwts or the materials to t

condudliows; e epnpiexation of raary m’tg @mﬁﬁ %Oéa%éb%ﬁ@ of these

and Cdb?ﬁﬂil@hngn&béblfﬁaﬂbgeth@helsefnbedédVﬁn&ﬂdenftot lkemplex all the
gurlfl cat, on process and plant according to the

r esdftPY! 9!°ént| on are self-evident. In fact, the use
of the two conphecdnctusiyerihs GenbisedEtfesh of {TGM and DTZ shows

rigor Eﬁ\&o@&’h 'ex%oﬁ rbgﬂ&@f@% eé@ahﬁ,g %%&HEF Witk r é%?é%t to the

a muc gher o on reducl
powersanaaa]tetar@/@rr%em@rﬁnayuw]@malgrtwee@@a@eéma aeNiHl e

ﬁgpgg?;gm |e$ a(;ll'/l';ﬂ!fﬁfv'égﬂi)lﬁ veill Hé&&lbﬁéﬁdpgﬁéﬁﬂ 'bfeiﬁw\f& illustrative,
eve .

2hchr B e Ity e.o PG avith SRR R e (rgriGar dg Figure 1

?nd T&iE:Id)SEwrlhtWI@l&hat $® shbwai lagsdlwﬁatlcuﬂ@ﬂ dl?i@l‘dralrblai!sd to the

he co net

ARSI 3 B PO S, S ki o o

t o comefaredéinbotmentofithe pessent invemtionusi on, the

conbi ned ef f ecy Oéaﬁ@Ma’i‘n% %%p?&%noﬁﬁﬂnalgtlllatl?n column 1, a

conpl exat i on ef¥l rency,’ creatl n? rgy w
2% espedistiltationtaelumn 2 and a further dis Ilatlon 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
triphenylchloromethane (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



separate and/or sequential use of said two conpl exing
agents. The invention wll be described herein bel ow

wo eoosiob43estrati ve, but non limtative, purposeP@i/NT2005/000662
reference in particular to Figure 1 enclosed, in which
it 1s shown a schematic flow diagramrelated to the
purification of trichlorosilane and/®r silicon

:ﬁérachl or i dqe acc rp%i?_gﬁﬁl %@FFref fagk'iced%‘%c}g S{iﬁ@%.c@fﬁs poor in
and obleurdnhatformmmg(sltnmg cbmplexés havihgta \cerymmhniliag Point.
a further distig bsata' &ﬁ.&?'fﬁé@&r& o?;fthfshﬁro@}eg A Sﬂérqgeobtaln an

free trichlorosilane are
di st i e¢ffestive iewevaheaf the) impuiitiegeto @@tmiéh%temﬁafaiwe at Whlch the

§ oS4 BEndan RACIIRAES Shosh BLICR nbaies o ver rgoros
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b?t cfplgc@caﬁsemmtthéubbtéumad a:omrmk@(aiamrdeceamcsen It will be
or sal |
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The caiwpyemng)resedl hetweenp3® ant 4 &°Re(prefanalvly o9 e@ﬂJaI to 42°C) for
gova'tﬂg \Puﬁﬁf&gﬁoﬁ%tf“lﬁ@rﬂomﬂahé‘%rtél(é mc@nﬁn@%@%aﬁ%s and 75°C

ormation Q

conpl (@xef ﬁﬁh‘bﬁﬁf@b’?ﬂréﬁe pHAfigation; of filieon t?H@C'FIQHG% on
takes pl ace betmreRoitdm bf ﬂwérebmgtéx%ﬁoﬁfada aismm)raadmmn 1is

rich in availa ect.ron n I | e
BCI 3 healed by dpean: Bﬁﬁg‘ﬁﬁgﬁﬁ%’?r@?%“ H‘.\.sé‘; {?nég‘t 3 fhermal ?'“'d flows,
met a|dvh@seihémpedaiarém$ &fummﬁsermdvetweemlﬁa:tarﬂnin (preferably is

1501 neodyd  SUCTFEIE AR HRdidpdHne, grﬁ""béé@é' 4iff between 75
or derand8313 amreferabbrfma"ﬁ) iferetheqrusifightion of silicon tetrachloride.
i mpurities, to ﬁ@éﬁﬁ@gkhé IB%ttBﬁfo""b@Furﬁr? 1aEaL‘Mésthé B@aporation of

conplexatlon reacti
r equi ﬂw@dloave\sértgmmg;aomgom Fempgeed He F\@WBM Io dreat. These

raﬂgfc@{;e&ﬁhc@obt als?CtBDb@ééﬁd %oh@aﬁlum t1akp§ssihglcmrough the
XES. 0
20 s el 168 Bl TRCCHIREr OB Ipb staoe. Here, a

tsge b%drtdrdymsef EI][(ceused; ithe veqomlmmmdensammmmcbmmeeeﬂux to the
an . .

55 a0, [PSEUBHA Yol Ui B fBATH 435 bBRypen t vapour
bet weftow @scan@ingaosdemoéwmnabapdabedlﬂurob ow Hescending inside the
puri féé:rﬁ%'(%hr% Pl C@&ﬂ?@)ﬁé@%r‘éh' |F|ﬁ)ur|TE§ @a&é’ﬂ‘ﬁrﬂs obtained,

t he compl exat| on an di's at1on colym ed
2y nethissingpuriiesdging remevgd asub ottqrng,o(ﬁé:o{Mmlaﬁ ’g)gether with other

ther ngdm |bs¢eal nﬁét@m% mWWu@lﬁéstlﬂfmdélﬁtdlfe!achfthé@mﬂllbﬁ‘»‘@m conditions,

bet wego umn ? is In?’uallgpcr)Sér% adb Ivyt 100% reflux at the top. After the

equilibrium condition are reached, column 1 is operated according to
design specifications untill the complete depletion of the batch.

30 The tops of column 1 are used to feed an intermediate

section of the distillation column 2, in which electronic grade trichlorosilane

(and 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

35 compounds, aluminium compounds, antimony compounds and in general

all the present metals and metalloid and carbon-silanes compounds,




equal to 600C), in the case of trichlorosilane
purification and between 75 and 83C (preferably 790

wo ososbs2puri fication of silicon tetrachl ori dePCHEEDOING0662
the bottom of colum 1 causes the evaporation of the
| owest boiling conmpounds conprised in the blend to
treat. These conpounds begins to ascend al ong col unm

gbl u%s% @%af@%o%gggﬁgﬁo%s%&{lem gpggg? %r,_gﬂgrosganetghedlor silicon
C0nd&eﬂachlBrlde,msohtamedaamobmmMndensat| on and their
reflux to the Hgtll étfb &?Htlnﬂr?re% ESHH} Eﬁﬁkec?ﬁolumn with a

equilibriumis se%
i nsi d@ndengent at thﬂjtqul‘ﬁﬁd adgebaler|7oat the dodtem.ng i nsi de

ghe sane col un‘r% chwBH tﬁerﬁan%léﬁaﬁ%ﬁf Qﬂd'dmwa'tlbh%lumn 1 and the
Separation i s obtained, uritie r eno

as bolistdlaiopfcolyniighan 'P%@@H@tngwﬁ?ﬁe Fﬁeﬁheﬁﬁpl%wﬁw the tops
et al dfi d‘olurﬁﬁu’r ate éﬁcumma@é@lﬁﬁ otderrteagihstite enraderts famthe feed

di N ) it h 0
COn &t R oy 2 bl e B R l Br e SBSeauen
reach&piaratmi Luynlelof sthepcmmpledamcamw digtitlatiere siofumn 1. Further,
@pfgkﬁélﬁgt ﬁ%”ﬁwtéﬂﬁé&% %s%é’l"@' ﬁlteetcg;%m ‘?técﬂgmﬂf 1t B&n be mixed
i nt ertogether &VI&E@fIDWrﬂfdeCNﬁ@S{HBQ@i dichloresilans) anehvarioys,impurities

whi chpgt %Bfrg)?i%lrfg Bbﬂﬁ?ah&/o@rﬁtﬁépmété‘ln@ itnPOfities), coming from the
di chI or osi | an SSi elsent% i\% or SiJicon
tetrd@ﬁp@ﬁ&éaaﬂog' tﬁ?{'ﬂgd" onpuction MRBs phor us

chlori deshlPCl 3d1aml Espglcg@of disstitlatioraicolurgn cdrgreunsk] to feed the
rseni ¢ chlorides r
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i n geceseatheadlectrdnic yrade richienoailaneahds tebel ussdifaitte depos|t|on
car bo
a§5 armun?fé}gpﬁwﬁ’ T@Q%P%udﬁfbﬁé‘ L{Q%' $ilicon polycrystal

resi | orosi [Tane and
t et r aegitainede, cartaino peseaiagdesofh 6l Mf@s'm (DCS) that must be

di st deh@dvieing fel 'PC‘B EGii§ use§ forRE d%@kﬁ@n@'elpl’fémawa@/brs

and ar

a con enser 6 €
2ot t om Betvveeﬁ]tl'i%é"%@ﬁg‘l’%mwﬂﬂ gr\%l %?%tq p@g{«;@rpolumn with a
col Ufﬁbnﬂe@@ért@&atdith?é itopathdnacmboier 21Gnati theerbatttinat én which

| .
nocuntieBeEdsiEAS Ahab Ml 88 SiltondBldeRiotiuB e obtained
feed as tops dndt phosphiarus cohlarisies, PAlE iang tihespharus egntaining
phase &B?&@ﬁds;%%ﬁ te‘crffl?r‘?ﬁé‘ér ﬂEC aﬁé{ %lr@er% éd?ﬁalnlng compounds,

conpl exat | at|on c .

25 nsi dalurtiRiuMtaamRRINdse detygany 80Qrﬂlé°%b% aﬁd abi grneral all the
can b&e%ﬁ?%bﬁsﬂ@ BRE WhdtBlldd$ | and olcatidrebilanedsidodmsounds  are
di chl orosi | ane various inpurities (not conprising
bor onOk ﬁ!ﬂ‘/egra%?%é?mﬁet allic inpurities), coning from

t he EXAMPLE
In the following the features of the various process
30 parameters of a plant for the purification of trichlorosilane and/or silicon

tetrachloride realised according to the present invention are listed.
Table 1 shows the features of TCS TG fed to the
complexation and distillation column 1.
Table 1
35 Parameter RangeNotes
TCS (% by weight) > 99,7
DCS (% by weight) <0,1



reactors of a polycrystalline silicon production
pl ant. The bottons of distillation colum 2 are used
w0 000bee32: he | nternmedi ate section of a furtherPCT/1T2005/000662
distillation colum 3, which is present in case the
el ectronic grade trichlorosilane has to be used for
the deposition of epitaxial l|layers. 1on fact, TCS EG

suitable to silican po rystal contains a

certain percmgﬁﬁ?ﬁwﬁfﬁ oron(%?ane (DCS) that nust

be trerrpvledI i fCHh dracsmiitance (lﬂtztﬁ_cpaﬂlmF ’T(hmnm)ep_éiﬁ?tT 3d20f > 75%
epitaxial la | ol u is:al so a
packed col urm}i\?é%yﬁl—lggegg#é éeréngf th?ﬁyt\g%'bg'%d a

reboi l er 10 d8oroRe bo80@ppPbi n Bywelght ri chl or osi | ane

nd/ or di chl gsisddn@dfgs f r ees$ivbi con gyaksigehl oride are
%bt ai ned as tops d_and ghosphg:pﬁl ch) y?ix’dlgs PCl 3 and

phosphor us cdNE&NKi riy° ®Rpound®, WaI9&&ni ¢ chl ori des

AsCl 3 agd ar sernfable oRt ajhowg thengoatusss afu?Em: llm hfed to the
conpounds at i mony,. oun and in general all the
pr ese‘?ﬂmﬁ’ll\gf(g I aﬂiﬁ%'h‘éﬁﬁﬁ%ﬁg@'%g- carbon-sil anes
conpounds ar €laiie &2 ned as bottons. EXAMPLE In the
ollowing th s of L OUS process
1f PUBREe O RantoNE:

paraneters o purification of
trichl orosi | aHeS4m@kd) sig%@dn tetrachl oride realised
accordi ng to giby grEepent dpgention are [isted. Table 1

shows the feat of TCS fed to the conpl exation
and distill at-PZiLﬁ%%) um Eazggbl e 1 Paraneter

RangeNot es TGS, (Co,Yi (wea/kRdt ) < ®907 DCS (% by wei ght)

< 0, 1TET (% ' <n0,2 G Transni ttance (Cell

Bath = 10 m) %W‘f%@’"ﬂﬁ‘%l S8 hyl si | anes (total)
< 6 ppm By Titanim (Berkg) < 3600,0pb By wei ght

Phosphor us < ' Argapic < 5 ppb By weight
Table 2 shomslﬁ?%?¥%§lt re/gé})gf T % TG fed to the

conpl exat i on AlHEIRLE (MY/AE) on <BMOm 1. Table 2
Boron (mg/kg) < 0,50
20 Sodium (mg/kg)=< 0,50
Calcium (mg/kg) <0,20
Methyltrichlorosilane (mg/kg) < 0,50
In the following the standard and preferred values are
reported for a series of operative parameters (with reference to the case of
25 trichlorosilane (TCS) and silicon tetrachloride (TET) purification):
Complexation and distillation 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
30 of DTZ for TCS; 100 g of TCM and 50 g of DTZ for TET.
" Column 1 total 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
35 kg/h) for TCS; between 3500 and 6000 kg/h (preferably 5000 kg/h) for
TET.



Par anet er RangeNotes TCS (ng/kg) < 500 SiOH (RC) <

0,30 -CH (RC) < 0,30 Fe, Co, N (mg/kg) < 0,10 Cr,
wobdmensEey/ kg) < 0,10 Titanium (nmg/kg) 0,01 MCHEITE005/000662

total (nmg/kg) < 0,30 Alum nium (ng/kg) 0,10 Boron

(my/ kg) < 0,50 Sodium (nmg/ kg)< 0,50 Cal cium (ng/kg) <

0,20 Methyltrichlorosilane (ng/kg) 410,50 In the

foll owi ng the andar,d and ef erg al ues are . .
reported for astoé)r i %r%‘glo&\p&(@{ i @rés‘%ﬁgfea & Cofplpxation  time):
r ef erstweehol 000 anais2400 ko' dpreferabiy 4680 (kgZB) femdCS; between

silic [ h Gt d :

Conpt 2308 i, 3004 RoE Forb ey YOOI BPTET, . ove o

2500 kg (pref erG@lupreobotiem) teoperaiireabbevesgpo3Rg and 48°C
r ef . | i ° o

S PP IB E0R) 8] 08, Bl ge, M T eggefepaly 69°C) for

TCS; Wb g of TCM and 50 g of DTZ for TET. Colum 1

t(Ot a:c to& reg' h@olﬁmmbbﬁomngeudjﬂresmémma Tgl_lk_ﬁd)CprarétlutH:Sbetween
pretgra ur oth, a _Top

t ow 51 30073 PP RIAT R L7 e CREPPMERT 0 2gr € roferably
and cff))daaTEdn phase): between 3100 and 3800 kg/h

1épr eferably 35%%%%9%%%\?@? \ﬁiﬁ%@%@ﬁﬁé@%@[ﬂlﬂsﬁgﬁ%, but not

g/ h (preferably _ ) extraction o
f I ow l{raitativiel purpeses + aecosding | tesitst preferrechemboginaetsn but it is to be

gg?\(l)\etﬂﬁﬁlr%lg)%@ ﬁgfth%lgéﬁ sebﬁ?)o‘g‘elfér@giglﬁﬂéﬁﬁoo%aw bléﬁﬁiadgr by those
TET. Sl BBE B VARG BILTES dRRGHE, TR ol feled scope of
( pr ef grotdutivn4d§defined byhe leatlosed ciimsnd 75C
1$pr eferably 690C) for TET. Columm bottom reboiler

hermal fluid tenperature: between



58 and 730C (preferably 600C) for TCS; between 75 and

83C (preferably 79C) for TET. The present invention
woreemeses i bed for illustrative, but not |im tRCTVE005000662

purposes, according to its preferred enbodi ments, but

it is to be understood that changes and/ or

nodi fi cati ons can be nade by those 1Zilled in the art

wi thout for this departing fromthe rel ated scope of

protection, as defined by the enclosed cl ai ns. CLAI M5

1. A process for the purification of trichlorosilane

and/orf siliconaivetrachl oride conprising the follow ng

t f treat t ' tri.chl i ,
Sl or Ct e ol Araess fir. 816 PRrficahl of gRbhBRSiane and/ort
5 onpisgéizan i tetracliotitie ctmmmslmgmhmfpll@&mgt $i‘|6@ﬁ| ¢ trgating technical
BCI 3@@%’%?“1‘&“6% lg?\teaér{d/&r EﬁHlEéf%rﬁae%Wcéﬁ%ﬁé&ﬂoﬁée

I'ocar bazone and

vv| th the formt P@mpdﬁxaé'@ﬁﬁ?féhe%?%WPBE@%&”HB@FH@ BCI3) and

h' gh oBRlr! [idalRe! hp untle%' b§t a@@n'tntdﬁnoﬂlcﬁ;bhémamﬂmrbézdﬂee and/or
onpi exat | on_ste

bor ofriRhaRyishigregiet @beetwgfrsl tapttﬁr@@ﬁ%rp nBl E(Xﬁ%cromolecules
10 "puhlatlin@&nglﬁboﬂmgm(ﬁd as bottons, and - second col um

distillation of t g{g@ @)E “Hilﬁop(gfetw OMSin |e?(5h&l, %"té&'ﬂ)roducts

wher ei n electroﬁf r osi Iane
di chiwgrensinl tee qmmspiemq/ hmres eimpuriies/ dpge er awith other metaliic

tetr t and phosphor us

chl oj}%gggﬁ%cﬁ@q%ﬁéa}éﬁosp %r(ﬁé cegfrelfal n| g Pls,[

arseni ¢ chlori de%eQQ@QI goln stdiatien cohthe nﬁn‘ﬁﬁ of the previous
§°"p%ﬂ1§ iort! WieRbiH ”él@@fm@idngll%deaMdebsllMpmxsddlcalmiosnane

I n genera sent netal s and netal
e L Pl e Aa B diiafEa as tops and
cert @h@spﬁ@ﬂu@ua;hkﬂniwnﬁ?mﬁ tind c phospisoruaneontadiing compounds,

E,Iulr: %oged{ $B::§1 it r'@%&é aag?idggteﬂiz{‘%gp%lhqt&d?ﬂﬁour?ds aluminium
char a:otrq:rcmeld antimoay qummlfms and im geaeralall the present metals
I st I%“Idgtl o%ll&%ﬂgpc%wﬁbmﬁd?oéﬁd’”@ar% s‘ﬁahé’s S@&ﬁﬁgunds having a

i sti trichl oros

di chlcsrtaisi regidualraBoun PiciEhIosRTIZOR %?4 ARy gﬁﬁa?*ﬂeade are

as t opaiRed aRMteR®y. us chlorides PCl 3 and phosphorus
ngéﬁ: 2‘ anfg, or,llbém B%ttgagtﬁ%géggf%&h e ﬁ%ﬁﬁ gﬁgractensed in
ant i rtﬁé‘b’:t@@ 1sedsa antherndigiiiationl stap loftthe hodtontss ohsdid second
obetal [ ahdRos n&rgl?éhb(\?vh i1 FRHr6QIRRUANSor dichlorosilane free silicon
tetrachloride are obtained as tops and phosphorus chlorides PCI3 and
- phosphorus containing components, arsenic chlorides AsCI3 and arsenic
containing compounds, aluminium compounds, antimony compounds and’
in general all the metals and metalloids and carbo-silanes compounds

30 which are present are obtained as bottoms.

3. Purification process according to any of the previous
claims, characterised in that said complexation step takes place by adding
an excess amount, with respect to the stoichiometric amount, of one or
both diphenylthiocarbazone and/or triphenylchloromethane.

35 4. Purification process according to any of the previous
claims, characterised in that said complexation step takes place by adding



whi ch are present are obtained as bottons. 3.
Purification process according to any of the previous

wa@ k@432 har act eri sed in that said conpi exat i BOT/SI205/000662
takes place by adding an excess anount, w th respect
to the stoichionetric anmount, of one or both
di phenyl t hi ocarbazone and/ or tri phen")ﬁl chl or onet hane. 4

: PU_fopr@ﬂF/lt}ﬂbc@*b@%ﬁé accet damauhe ®aY & Al the amount of
previ g{uz}ec %Ih@ characterised in that said

conpi &RAENY gmet pl ace by

addi ngdi phenyl t i duaifibatiam erocessn agoondirig ttbata?j/ soft thes revious
the a ' 0 ificatiqn, . ..
or ococl i SerabieRBEH 63 MNT AR IEmpRrall [ 148 o A bisttation
Shar agtegr iisegomprishdt behwedrnt BBmandnp’ &t uioe the spiidfication of

first yfhidrbilapel ?ﬂdS}S&R/ebﬁ 69@{41%6'0%?%%”%&@@%% of silicon
for the purification of trichlorosilane an
bet welsira68I05H8- 75C for the purification of silicon

tetr acgl oride. @.iPLEi@iﬂdagib_ﬁfﬁrdt)%é‘atsp{%@%iﬁg QéQﬂkgiﬁH Bchdtacterised in
cl ai w.characterised. in at. the bottom tenperat ur
sl e TR TTPatatR &y Sl €5 ARIgon REP ' 4EE for the
1Pur i f perfication obf tiriciklbtasilase | ane BT 6BC ther pukification of silicon
puri f{.e‘ﬁ%(:hﬁﬁd f silicon tetrachloride. 7. Purification

process accordi ng to any of the previous clains,

characterised if Puaficafisind progess aceerdingatid oanystafpthies previous

1 bkl BB L bt 408 1 ) B

conpl Wit aé@ﬁ?ﬁﬂ@{t@f pbine tops. ipRrder inallow the Heeesand other metals
1ag:co_rid1ngij[jta§ c@hﬁilét&oo_nﬂj]@(a’t@heri sed in th_at said first

LT o he comTgeha) RS BRI iy ithotesed i

hour sthabsaidHirst tistiiaionsieposesitiatyc opedited with artptadfreflux of the

o o DY PG e S SR o et ux T ow i 5

conpri sed bet wéenPoliaiionapraosstuaceading, & zanya of the previous
20w ﬁﬁh@ﬂ@ér%@%&%éoﬁ {%@gi@ﬂﬁg?#@#‘?’iw" efiudS the top

concéﬁﬂﬁﬁn}@@ﬁ 803%“3@5%@%@%@& 358 MIRENYRINS BStage@ maximum
t he fdsoferels TOBMENSRCErredpand BbtWe@TONT he himein BRE 5 as a
col um )‘E‘,n% t he fflrow.gé egtractred tggls \gqqll st Irl lr%tsg?]t)lh the ratio
10. PUPRFUAESART fSotel & SRSFHPAJSRY YaUPSoP g
char dettwees étk flowtdizbntibresdte popsefdturetiitovhé togs af the column and
281 T stindingh) del Rl BRFHER (didtifnd), s far as TGS
10. Purification process according to claim 9, characterised
in that the top reflux flow in said first distillation step is 1,33 as far as TCS
is concerned and 2,5 as far as TET is concerned.
_ 11. A plant for the purification of trichlorosilane and/or silicon
30 tetrachloride comprising the following apparatuses for freating technical
" grade frichlorosilane 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,
by adding diphenylthiocarbazone and/or triphenylchloromethane, with the
35 formation of high boiling complex macromolecules, wherein the complexed
boron impurities, together with other complexed metallic impurities are
removed as bottoms, and



is concerned and 2,5 as far as TET is concerned. 11. A
plant for the purification of trichlorosilane and/ or

W@ 200661321 et rachl ori de conpri sing the foll ow NBCT/IT2005/000662
apparatuses for treating technical grade
trichlorosilane and/or technical grade silicon
tetrachloride: - a columm for the c&ﬁplexatlon and
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obt ai ned as botto urification plant acco ng

to clfe@raserveinier ”ﬁleesilﬁgl@&wnncqlwo ﬂuﬂeaﬁﬁ@.%@mamhase of the
19 nt elfdlﬂlFﬂvlﬁQ eperiiel cybRt ofeRE coA MIPﬁ|£?@dlsmfat|@ﬂdsolumn
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trichlorosilane and between 65 and 75°C for the purification of snhcon

30 tetrachloride.

15. Purification plant according to claim 14, characterised in
that the bottom temperature in said complexation and distillation column is
42°C for the purification of trichlorosilane and 69°C for the purification of

) silicon tetrachloride.
35 16. Purification plant according to any of claims 14-15,
characterised in that the temperature of the thermal fluid of the column

bottom exchanger in said complexation and distillation column is



obt ai ned as bottons. 14. Purification plant according

to any of clains 11-13, characterised in that the
whettbomenperature in said conpl exati on and PCT/IT2005/000662

distillation colum is conprised between 38 and 48C

for the purification of trichlorosilane and between 65

and 750C for the purification of siffcon
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pur i fadiagtment efd contrbl instogineaise and 79C for the
purification of silicon tetrachloride. 18.
Purification plant according to any of clainms 11-17,
characterised in that it further conprises |inking
conduits between the different apparatuses, |inking
conduits to other plants, inlet conduits for the
materials to treat and outlet conduits for the treated
material s, punps, adjustnent and control instrunents.



