SPECI FI CATI ON METHOD FOR COLLECTI ON OF HEXACHLORCDI SI LANE AND PLANT FOR THE
METHOD TECHNI CAL FI ELD [ 0001] The present invention relates to a nethod for
col | ecti ng hexachl orodi sil ane (Si 2Cl 6) produced as a by-product during the
production of trichlorosilane fromtetrachlorosilane and hydrogen, and a
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TECHNICAL FIELD

[C001] The present invention relates to a method for collecting hexachlorodisilane
(Si2Cls) produced as a by-product during the production of trichlorosilane from

tetrachlorosilane and hydrogen, and a plant for the method.

BACKGROUND ART

[0002] Trichlorosilane (SiHCls) is a special material gas used in the production of
semiconductors, liquid crystal panels and solar cells etc. In recent years, demand has
expanded steadily, and as a CVD material widely used in the electronics field, its growth
is also expected in the future.

{0003] Trichlorosilane is synthesized by allowing vaporized tetrachlorosilane (SiCls)
and hydrogen (I12) to contact and reach the following state of thermal equilibrium ina
reactor.

SiCla + H2 4 SiHCls + HCl L
This reaction is carried out by heating a source gas consisting of vaporized
tetrachlorosilane and hydrogen to 700 to 1400 °C in a reactor.

{0004] Additionally, besides the above reaction, the following equilibrium reactions
occur at this time, and other than trichlorosilane, monochlorosilane (5iHsCl),

dichloro-silane (SiH2Clz) and -silylene (SiCL) etc. are produced as by-products.

SiCls + 3Hz <> SiHsCl + 3HCl @
SiCls + 2Hz > SiHCl: + 2HCl £)]
SiHCls <> SiCl: + HCH 4)
[0005] In order to efficiently collect trichlorosilane, as shown in Patent Document 1,

after reaching the thermal equilibrium of the above equation (1), the reaction product gas

needs to be cooled to a predetermined temperature as quickly as possible to freeze the



occur at this time, and other than trichlorosilane, nonochl orosil ane
(SiH3Cl), dichloro-silane (Si1-13Cl2) and -silylene (SiCl2) etc. are
produced as by-products. SiCl4+ 3l1-h 4 Si1-13Cl + 3HC1(2) SiCl4 + 21-h 44-
Si H2Cl 2+ 2HCI (3) SiHC13 @Si Cl2 + HClI (4) [0005]In order to efficiently
collect trichlorosilane, as shown in Patent Docunent 1, after reaching the
thermal equilibriumof the above equatiop (1), the reaction product gas
needs to be cooled to a predeterm ned téfiperature as quickly as possible to
freeze the equilibriumso that trichlorosilane, once generated, does not
return to tetegmiibriomss iHaatiehloibeilanasengdnyrafed glpzendt tumbotegaddabadiamd

ppr oxi mt o] y O e d P RE B, Yo0eT W SaERERT N, Sl O 2
generated at @ebgﬁlﬁeﬁﬁém@da&?lﬁo )tery%e@tcmssbtmaﬂbﬁ@&wnar osilarte to

produce hexachl orodi silane (Si2Cl16) as a by-product, as shown in the
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[0007] Thus, the reaction product gas after quenching contains, in addition to the
trichlorosilane and hydrogen chloride generated by the above equation (1), large
amounts of unreacted tetrachlorosilane and hydrogen, as well as various chlorosilanes
such as monochlorosilane, dichlorosilane and hexachlorodisilane produced as
by-products by the above equations (2) to (5). Among them, as indicated below,
hexachlorodisilane has a particularly high boiling point as compared to other main

chlorosilanes in the reaction product gas.

Substance Name Chemical Formula Boiling Point
Hexachlorodisilane 5i:Cls 145 °C
Tetrachlorosilane 5iCla 57 °C
Trichiorosilane SiHCls 32°C
Dichlorosilane S5iHCl 8°C
Monochlorosilane SiHsCl1 -31°C

J0008] However, there is the risk of a high boiling material such as hexachlorodisilane

attaching to the pipe walls in a plant and blocking the pipes, thus hampering the
continuous operation of the plant.

{0009] In order to avoid a by-product of a high boiling material such as
hexachlorodisilane, Patent Document 1 proposes decreasing the reaction temperature in
the above equation (1) or using hydrogen chloride as a coolant gas when cooling the
reaction product gas to degrade hexachlorodisilane by the following equation (6).

Si2Cls + HCl & SiHCls + SiCls (6)
Patent Document 1: JP-A 2008-137885

SUMMARY QOF THE INVENTION



such as nonochl orosil ane, dichlorosilane and hexachl orodi sil ane produced as
by- products by the above equations (2) to (5. Among them as indicated

bel ow, hexachl orodi silane has a particularly high boiling point as conpared
to other main chlorosilanes in the reaction product gas. Substance
NanmeChem cal Formul aBoi |l i ng Poi nt Hexachl orodi silarteSi 2C16145 C
Tetrachl orosi | aneSi C1457 oc. Trichl orosil aneSi HC1332 C

Di chl orosi | aneSi H2C128 C Monochl or osi | an&Si H3C1- 31 C [ 0008] However, there
is the risk of a high boiling material such as hexachl orodi sil ane attaching

to the [piipp wal | s Hbwavd) thdlicad@iofl obéEKINY), ivhRh Rérefies tiidhittodiiamgrainh Ng t he
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usi ng hydrogen chl ori o ant gas when cooling the reaction product

gas to degr ademmimaotkﬂthﬁ lg‘dermgl Cdi tﬁenm;amrh &y twlihp e nigweds geriepting 6) . Si 2C16+
HCL SIHCL3+ § tcr:g'c%foqgsﬂapnaétfreorr]r;[ tr%orom ante and hy(f) rogen Zl'clloride Besp%e that, when
hydrogen chloride is introduced as a coolant gas in large amounts, the HCI concentration
in the reaction system increases, and the equilibrium in the above equation (1) is further
pushed to the left. Consequently, when hydrogen chloride is used as a coolant gas, the
production of a high boiling material as a by-product may be avoidable, but as a result,
there is a risk of the efficiency of trichlorosilane collection being reduced.

[0011] On the other hand, hexachlorodisilane is industrially useful as a raw material of
disilane (Si2Hs) which, as a raw material for silicon production, has superior electrical
properties and deposition rate by chemical vapor deposition. For that reason, it is
desirable that hexachlorodisilane be actively collected and used.

[0012] The present invention was achieved in view of the above circumstances, and the
objects are to collect hexachlorodisilane produced as a by-product in that case and to
make it industrially usable, as well as to provide a method for collecting
hexachlorodisilane, which increases the operational efficiency and allows continuous
operation of a plant, and a plant for the method.

[0013] In order to solve the above problems, the present invention adopts the following,
constitution.

That is, the method for collecting hexachlorodisilane of the present invention is
characterized by comprising the steps of:
- reacting a source gas containing vaporized tetrachlorosilane and hydrogen at a
temperature ranging from 700 to 1400 °C to obtain a reaction product gas;
- cooling the reaction product gas to a temperature range of 30 to 60 °C to obtain a cooled
condensate liquid containing hexachlorodisilane; and
- concentrating and collecting a high boiling material containing hexachlorodisilane from
the cooled condensate liquid.

[0014] Additionally, the plant for collecting hexachlorodisilane of the present invention
is characterized by comprising:

- a reactor for reacting a source gas containing vaporized tetrachlorosilane and hydrogen



SUMMARY COF THE | NVENTI ON [ 0010] However, the reaction of equation (1),

whi ch generates trichlorosilarte fromtetrachlorosilarte and hydrogen, is
an endotherm c reaction, and therefore, according to Le Chatelier's
principle, cooling alone would be enough to tip the equilibriumtowards
canceling out the |Iowering of tenperature by cooling, i.e., towards
generating tetrachlorosilane fromtrichlogrosilarte and hydrogen chlori de.
Despite that, when hydrogen chloride is Tntroduced as a coolant gas in

| arge anounts, the HCl concentration in the reaction systemincreases, and
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[0016] Additionally, in general, when increasing the quenching efficiency so as to
freeze the equilibrium, a high boiling material such as hexachlorodisilane tends to be
produced as a by-product. However, according to the present invention, there is almost
no hexachlorodisilane present during the fractional distillation process of the main
trichlorosilane, so the cooling efficiency of the reaction product gas can be increased
without any concern for the production of a high boiling material as a by-product. For
that reason, there is no need to worry about the conversion ratio or collection ratio of
trichlorosilane being decreased.

10017] Moreover, by guiding the cooled condensate liquid obtained by cooling the
reaction product gas in the quenching tower to the concentrating column and
concentrating and collecting the high boiling material containing hexachlorodisilane, the
high boiling material does not accumulate in the plant, and blocking of pipes can be
prevented.

[0018] Similarly, the unevaporated fraction accumulated in the evaporator for
vaporizing a tetrachlorosilane stock solution may also be let into the concentrating
column so that a high boiling material containing hexachlorodisilane is concentrated and

collected.



- cohcentrating and col l ecting a high boiling material containing
hexachl orodi sil ane from the cool ed condensate |iquid. [0014] Additionally,
the plant for collecting hexachl orodisilane of the present invention is

characterized by conprising: - a reactor for reacting a source gas
cont ai ni ng vaporized tetrachl orosil ane and hydrogen at a tenperature
ranging from 700 to 1400 C to obtain a reaction product gas, - a quenching

tower for cooling the reaction product g%is to a tenperature range of 30 to
60 C to obtain a cool ed condensate |iquid containing hexachl orodi sil ane,
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[0020] [Fig.1] A diagram for explaining the flow of a method for collecting

hexachlorodisilane, which is an embodiment of the present invention.

Description of Reference Numbers

[0021] 10 Evaporator
20 Preheater
30 Reactor
3 Reaction Vessel
32 Heater

33 Outer Cylindrical Casing

34" fixtraction Pipe
40 Quenching Tower
i Metal Vessel
42 Spray Nozzle
43 Pump

a4 Cooling Device

50 Condenser



reacti on product gas in the quenching tower to the concentrating colum and
concentrating and collecting the high boiling material containing
hexachl or odi si |l ane, the high boiling material does not accunulate in the
pl ant, and bl ocki ng of pipes can be prevented. [0018]Simlarly, the
unevaporated fraction accunul ated in the evaporator for vaporizing a
tetrachl orosil ane stock solution may also be let into the concentrating
colum so that a high boiling materi al C%htaining hexachl or odi sil ane is
concentrated and col | ect ed. By adopting such a constitution, the
removal of a 4o gh haid ing material fromthe tetrachl orosil ane stock
solution allows rises in the boiling point of the tetrachl orosilane stock
sol ution and Thcr e58BEMHINBKE B Rant ity of heat required to vaporize
tetrachl or osidpane aingicawpRERSSed. Mreover, since a high boiling materia
such as hexachl orodisilane in the tetrachlorosilane stock solution can be
renoved by the first step in the plant, it is difficult for the high

boi l i ng mat eprés%él%&ﬁk&ﬁ&@obﬁﬁ:?xﬁw?bﬁ“- [0019] I n addition, by
u Sl

adopting such a constifution, 1t is pos e to use a lowpurity

t et r achbmeosi | ane $letbilogGinehibodinsnicd! tiepresae itentiandhalhbedplaired wathhi gh
boiling material such as hexachl orodi silane, e.g. unreacted

t et r achl or osi TR YMEEEREf rom the plant, as a raw material, and the

operational effici @%.cysr@wé 2R 6@BMB£Gh S 1Bla@NE6dTr doh@tiRg RdkhcitBdifiRne
i ncreased. urther, the coll ected hexachl orodi sil ane can be

ef fectivel y ufithdpresgnembgdiment| |y as a raw material for silicon production.
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the flow of a method tor collecti exachl or odi si ane, iI's an
enbodi ment of bakiaglypaeid bit hyrajpeait canprising: Description of Reference
Nunber's [ 002 1-] a%%\ga\ilp%?a?orralt() ?(;r vggoe{zzen%etgtg‘ae lorosilane;
- a preheater 20 for preheating a source gas containing the vaporized tetrachlorosilane
and hydrogen; |
- a reactor 30 for reacting the preheated source gas to a temperature ranging from 700 to
1400 °C to obtain a reaction product gas;
- a quenching tower 40 for cooling the reaction product gas to a temperature range of 30
to 60 °C to obtain a cooled condensate liquid containing hexachlorodisilane;
- a concentrating column 70 for concentrating and collecting a high boiling material
containing hexachlorodisilane from the cooled condensate liquid;
- a condenser 50 for condensing trichlorosilane and tetrachlorosilane from a cooled and
uncondensed gas of the reaction product gas;
- a tank 60 for temporarily storing a condensate liquid removed from condenser 50 and a
low boiling material removed from concentrating column 70;
- a distillation column 80 for fractional distillation of trichlorosilane and tetrachlorosilane
from an accurnulation liquid let out from tank 60.
f0023]  <Evaporator>
Evaporator 10 is a device for vaporizing tetrachiorosilane, and anything
commonly used as an evaporator may be used without limitations.
The heating temperature of the tetrachlorosilane stock solution in evaporator 10
may be 60 to 150 °C and preferably 60 to 120 °C at atmospheric pressure. When it is

within this temperature range, tetrachlorosilane can be sufficiently evaporated without
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vaporizing a high boiling material such as hexachlorodisilane. Naturally, if evaporator
10 is of a type capable of adjusting internal pressure, the optimal temperature for
vaporizing tetrachlorosilane will correspondingly fluctuate from the above temperature
range.

[0024] While the tetrachlorosilane stock solution supplied to evaporator 10 is
preferably a high-purity tetrachlorosilane, it may be contaminated with a small amount
of a high boiling material such as hexachlorodisilane. However, such a high boiling
material will accumulate at the bottom of evaporator 10 as an unevaporated fraction and
hamper the vaporization of tetrachlorosilane, so the unevaporated fraction accumulated
at the bottom of evaporator 10 is removed from evaporator 10 in batches or continuously.
Since industrially usable tetrachlorosilane or hexachlorodisilane is collected from the
removed unevaporated fraction, it is supplied to concentrating column 70 described
below.

[0025]  <Preheater>

The tetrachlorosilane vaporized in evaporator 10 is mixed with hydrogen gas

and supplied to the below-described reactor 30 as a source gas. The mixing ratio of
tetrachlorosilane and hydrogen gas may be, for example, 1:1 to 1:2 molar ratio.

The mixed gas, before being fed into reactor 30, may be heated by preheater 20
to a temperature close to that inside reactor 30. By doing so, the difference between the
temperature of the mixed gas and the temperature inside reactor 30 is lessened, uneven
temperatures inside reactor 30 will not occur, the conversion efficiency of reactor 30 can
be improved and reactor 30 can be protected from localized concentration of thermal
stress. Additionally, it is possible to prevent the generated trichlorosilane from
returning to tetrachlorosilane due to temperature reduction caused by an inflow of the
mixed gas.

[0026]  <Reactor>

Reactor 30 comprises a reaction vessel 31, an elongated heater 32 disposed so as

to surround the exterior of reaction vessel 31, and an outer cylindrical casing 33 to
accommodate reaction vessel 31 and heater 32. By heating the exterior wall of reaction
vessel 31 using heater 32, the mixed gas of tetrachlorosilane and hydrogen reacts at a
high temperature of approximately 700 °C to 1400 °C inside reaction vessel 31 to

synthesize trichlorosilane according to the above equation (1).



80Di stillation colum MODES FOR CARRYI NG QUT THE | NVENTI ON [ 0022] Her ebel ow,
an enbodi nent of the present invention shall be explained with reference to
t he draw ng. Fig. 1 shows an outline of the flowin a nmethod for

col l ecti ng hexachl orodi sil ane of the present enbodi nent. The met hod
for collecting hexachlorodi silane of the present enbodinent is basically
carried out by a plant conprising: an eyaporator 10 for vapori zi ng
tetrachl orosilane; a preheater 20 for preheating a source gas containing
the vaporized tetrachlorosilarte and hydrogen; a reactor 30 for reacting

t he pr doedl ed<Rroutivo&eggels to a tenperature ranging from 700 to 1400 C to
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[ 0023] <Evapor at or >
and discharges the reaction product gas out of reactor 30.

[0028] The material constituting reaction vessel 31 is a graphite material that has
superior gas tightness, and it is particularly preferable to use isotropic high purity
graphite, which has a particulate structure that results in high strength, and has the same
properties such as thermal expansion in all directions that result in superior
heat-resistance and corrosion-resistance.

In particular, the inner periphery and/or outer periphery of reaction vessel 31 is
preferably subjected to a silicon carbide coating treatment, and the silicon carbide
coating is preferably formed by CVD at a thickness of 10 to 500 um. Since silicon
carbide coatings have a very high resistance against chemical decomposition, chemical
corrosion of carbon structures can be prevented. For that reason, a silicon carbide
coating treatment can protect the surfaces of reaction vessel 31 from corrosion.

[0029} In order to achieve superior durability and heat transfer efficiency, originally, it
is preferred that reaction vessel 31 be integrally formed. However, depending on the
scale of operation, when considering issues in production techniques, a vessel formed by
connecting and integrating a plurality of generally cylindrical bodies may be used. In
particular, reaction vessel 31 of the type formed by connecting and integrating a plurality
of generally cylindrical bodies is preferably one that is formed by concentrically
arranging a plurality of generally cylindrical bodies end-to-end on top of each other, and
threadedly fastening the ends with rings from the outside. By using such a structure, a
generally cylindrical structure can be simply made, and since no portion with a thin
thickness is formed on the upper end or lower end, it has an excellent resistance against
physical impacts. Moreover, since the joined portions are not of structures where an

end of a generally cylindrical body is fitted info an end of another generally cylindrical



Evaporator 10 is a device for vaporizing tetrachlorosilane, and anything
commonl y used as an evaporator nmay be used without limtations. The
heating tenperature of the tetrachl orosil ane stock solution in evaporator
10 may be 60 to 150 C and preferably 60 to 120 C at atnospheric pressure.
When it is within this tenperature range, tetrachlorosilarte can be
sufficiently evaporated without vaporizing a high boiling material such as
hexachl orodi sil ane. Naturally, if evaporator 10 is of a type capabl e of
adjusting internal pressure, the optinmal tenperature for vapori zing
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The tetrachl ogsek lscﬁlﬁ'éee xgmﬂit;meat@rseﬂapefratg@a td@lrﬂoﬁndﬁex@idn\ﬁks@é] 3hydr ogen
gas and supplied to the bel owdescribed reactor 30 as a source gas. The

mxing ratio WW@?‘F@@W%‘FWQ“&F\@ PRWEr Ty BlSgBRY Rt F?ﬁﬁe%rawrﬁﬁnsﬁarml e, 1:1

to 1:2 ol ar LakibQvessel 31 from outsid€ rdlltRdegas:. before being fed into reactor
30, may be heate by preheater 20 to a tenperature close to that inside

react of0@0. Byudwicplindsicyl cashrg>di f f er ence bet ween the tenper ature of the

m xed gas and the tenperature insi rea ven

t enper at ures i nsi d@“EE%PSFC%EfSW#’S%’FSS%&u?ene’f#llgq@onﬂ“éarS| ﬁ i ci ency of
reactor 30 Caguiddd doRt@Yy ofh Aadl sﬁaa&tseamé’sastaaand)aepfsmbe&tewa bfyl‘a@:mlﬂ ocal i zed
concentration of thermal stress. Additionall %/ IS possible to prevent

t he gener at edngw3tisg stesial sughis cpbgnPead irtPieg lfrt?kPé}Eﬁaé’éFHIﬁF’@?F‘Flérte due to

tenperature regus é,hﬁé}mglacu&&gas%maaaiek ma/agetvetln&naaea%@acga?veslepﬂ%h<React or >

Reactor 30 conprises a reaction vessel 31, an elongated heater 32 di sposed
SO as to surrigawrs Sﬂ,rmdcﬂmetmaliyonsm‘tesrtmtmmmhaﬁm@ Bhen sadioanessel3éis

cylindrical casin 3 to.acc te.reaction ve and h ater 32. By
heating the e%?foé’?‘ﬁ%% id ?U?‘?rrrgﬁg’t%flﬁal e gsé’lasglime &°hY it KBSt & 32 the mi xed
gas of tetrachl@blpician@addifieltipdhiag R pidadddst p&mtﬁmhiegbbcﬁ@[m@fraipdﬁﬁngf
approxi mately 700 to 1400 C insi de reactl on vessel 31 to synthesize
trichl orosi | aAdhesewnse gfsipjettapd rereionsodickeng quilesn 4 gopnection meanss provided

at the reaction product gas outlet opening and is connected with quenching tower 40
described below.
[0032]  <Extraction pipe>

Extraction pipe 34 is a carbon-made tubular member connected to the reaction
product gas outlet of reaction vessel 31 via the reaction product gas outlet opening of
outer cylindrical casing 33, and discharges the reaction product gas containing
trichlorosilane generated inside reaction vessel 31 out of reactor 30.

The material constituting extraction pipe 34 is a graphite material that has
superior gas tightness, and it is particularly preferable to use isotropic high purity
graphite, which has a particulate structure that results in high strength, and has the same
properties such as thermal expansion in all directions that result in superior
heat-resistance and corrosion-resistance.

[0033] In particular, the inner periphery and/or outer periphery of extraction pipe 34 is



[ 0027] <Reacti on Vessel > Reaction vessel 31 is a vessel with a
generally cylindrical shape for the reaction of tetrachl orosilane and
hydrogen in a high tenperature environnent, and has a source gas inlet for
i ntroduci ng the source gas and a reaction product gas outlet for letting
out the reaction product gas In the present enbodi nent, the structure is
such that the source gas inlet is provig din the center of the bottom of
reaction vessel 31, and the reaction product gas outlet is provided on a
side wall on the upper side of reaction vessel 31. An extraction pipe
descri bed bel peferablyisnigetddad a isititan datbiderceatdgiteanpnodutthe giengabidet and

di scharges the reaction_product out_ of re or_.30. [Q028] The materi al
constituting PB4YREY Brr"i’? E'ng’fmeglby%ﬁ%m@rﬂélﬁ]fﬂefseﬁi@ﬁc’é & ?%ﬁ“' t%“é‘ies IS superi or
gas ti ght nesSeartdithobfingk BavdaivkiytidtdebistarRe 8 BisBdHemiidaDddd&Bpdsah AP C hi gh
purity graphite, which has a particulate structure that results in high
strength, andusfaes pirxirading PipedpeantbieprotedpdirogscorRgiPiral  expansion in al |
directions that regylt i )1 O i .

corrosi on-resi st an?@fﬂg e;d&dwpﬁf’énﬁﬁséﬁlﬁgaﬁryg?@%ﬁ%ﬂ]ye %‘S?F%ﬁ%"rsb‘peé‘r?é/ or

out er per i phegay tiglitnese act stengthesipey beXdrmesi hyrefrertaig aploalfyetedbar® a silicon
car bi de coat Bf]}%t eat nent, gnd %he silicon c rbitde.coatiﬂg ji-\ R?Er}eferabl y
formed by CvDYRily: ¢ Hme rigx Be Byed £92 PRIREIBIHACT &IPS Fon ErHtve¥
coatings havenBul¥ahdmbtioil a g% Ak APERIRPIhAPS ma b6 Hicdahd dReAINAS) Bd ON,

chem cal corrosion of carbon structures can be prevented. For that reason,
a silicon cartbreddeddoiasteneg by rioat fienthetifidsr ot ect the surfaces of reaction
vessel fro £ 0S| [0029] I n order to achieve superior durability and
heat t#goég er%‘%ﬁ%@%&h@%ﬁ originally, it is preferred that reaction vessel
31 be integrally fQuamsdingovedeisequigpehditngoytindtidabmetalalesselofl, aypeayatgi on, when
considering issues in production technjque a vessel f by. capnecti ng
and i nt egr at i‘ﬁ‘@a“é?oﬁls]ﬂff" P$?§P°iﬁ“t’§§lﬁ§f“§{;i %s ;‘fll’ hedFRr%TOZBISgé g'gg%‘élzﬁse Used. I'n
particul ar, r&Qakhi®miMessflid dbpRls, 4 hnd ¥PehibioreARdesiichanrASEEnaghsxad
integrating a plurality of generally Cé}i ndrical bodies is preferably one

that is forne@eisyeledeademsate Bauif)seasratat by rgling ofitir@pipryhasfs agermeriatrd 3
cylindri cal bﬂQbﬁM&ﬁ&&&@& 4Pkhd Syt fi¢ Gy REARMD, aaaqcm;\gggsem

fastening the ends with rings from't outside. By using su a structure,
a general |y cfgt toohing thatookint. Ut reactions prodbe gad infet gpeniag &, previdedsinacglenvallpor t i on

ith a thin thickness is f d t he, d I do it h
excel lent  restshenoas sy ALt Ppryaros] IR {iE dbes MiResdReos Mo 8PPl | o ned

portions are qpble @ isplabdiGlch RS upfe pat aNhereltieh prodaenas mle ypaitgisigr i cal body
is fitted into an end of another generally cylindrical body, even when the

general |y cylthpidhe coalantsenbesprasied toveardshesepeiion Perdeciegs lgsista qyerchifiegh
tenperature egyLl AN RRiiolIFReR cofih %o Il 1d\E h&lcﬁ'iﬁ?fog\% ig@ps due o the

di fferent thermal expansion’c Icient o ener a cylindrical body
do not occur .suppEieHaaioas faction of the rebigimh @rodd2 gastheigrempipeghswausiaven pl ural ity

of el ongated carbop-nade heating el enents that  ext vertically and
el ectrodes t pedter %ﬂo_gn%%ﬁﬁ%‘g? ?i‘dt"gm‘ﬂ}‘i]@mé’ g2fe Cf)ﬂ%e“ﬁ%gﬁaﬁfjﬁ%ﬁdé’ﬁ@m s for
suppl yl[ﬁtﬁs]e| ectri C'I‘i\é/cdoﬁniigﬁrem?ﬁﬂ eﬂg:{dﬂ RINBNE Sorlsis@B G RetRXIEloRifhe aawer
source. A plurality of heaters 32 are arranged to surround reaction vessel

31, and by cowichiolopilang theteiraghlotasilans fcondentért ths ligp el mixtureitirpterbly $8 to 10Re
temperature iAghdg ofGRGhLAY s BiBHhod! By QRIS HEIFLIR M SRRRD, 31
reaction can be frozen and kept in a state in which the equilibrium in the above equation
(1) is sufficiently shifted to the right, and trichlorosilane can be collected at a high yield.
Since the coolant will mix with the cooled condensate liquid generated by
cooling of the reaction product gas and flow down inside quenching tower 40, the
composition will change during continuous circulation. Therefore, the mixing ratio of
the coolant needs to be kept constant by supplying a liquid preparation consisting of

tetrachlorosilane and/or trichlorosilane to the coolant as necessary.



10031] <Quter cylindrical casing> Quter cylindrical casing 33 is a
vessel of a generally cylindrical shape with its outside consisting of a
nmetal such as stainless steel and the inside covered by a heat insulating
material such as carbon board, fire-proof brick or heat insulating brick.
Quter cylindrical casing 33 accompdates the above-nentioned reaction
vessel 31 and heaters 32, and thermally jnsul ates them fromthe outside.
Wien reaction vessel 31 is acconmodat ed ihsi de outer cylindrical casing 33,
a source gas inlet opening and a reaction product gas outlet opening are
provi ded at positi Ghscookspie pteferalyadiiotadds p enghierngpre of 301€ osbalew e Wies | nl et

and reaction product. gas outlet. A connection nmeans is ovided at the
reaction pr odtg‘ﬁfoogaélg’sg%fl?t%‘fto %‘ﬂli’eﬁ@tugr?ggﬁ?s (%:r(l)’ﬁlﬁ‘e‘”gt %ﬁm\ﬁe't%h'rﬁﬂtgﬁ%hi ng tower

40 descri bed dpglieMprolilfl32d kst fagthedwiiipeshort amount of ti¥ikfad tiheddforpitize 34 is a
car bon-made tubul ar nmenber connected to the reaction product gas outlet of
reacti on vessemiliniugiinthe gove eguatipp ) fAndw fiererga a siatgdn @B‘%B‘l—?ﬁ-ﬂ‘t‘f brgm 5yt er
cylindrical cs%%cgbgﬂ;gmﬁéiggﬂgir&gbarges the reaction product gas containing
trichlorosilane generated inside reaction vessel 31 out of reactor 30.

The matlé3blal const Fheooled ank tnmudansed gas pend®dd fregm dhegrmplviverchimgtterdrdl t hat
has superior gas ti httness ang 1i t.Js lﬁa“icﬁfn arll r ferablde tg use

i sotropic hi ghSEAFIFYGR SPIERE™ MR RATELSEPIEn I B WEPIEEEF e t hat

resul ts in hifghtisd foRREHiRg hydifdkeh aisd hytRogea BRlofid IR esrideRr S0C hagmbliar mal
expansion in all directions that result in superjor heat-resistance and

cor r osi on- r esysiregse is reysedBdng soupeg sis and hydrogen@larida scolipsted grdindustidiyor  out er
periphery of gx§ LGl PhAEnddhsdids u'it]‘]-gdnta‘%'{iﬁé 8liablidn S YOkAEL ARy R Si T i con
carbide coating treatment, and the L¥{Tcon carbi de coating is preferably
fornmed by CVDntank#0tthéngtenefegedip disfillstpns00mn 88iand &rickloresdare apd phvieddtedc 0at i ngs
have a very hi'gh fesistance a%a%nst chem cal deconposition, the surfaces of
extraction pi FEBRELNBE 5rBFELt ed from corrosi on. Whi | e
extractpem pi pe 34 OnShdutkd@had) b parkt 6F 1R tHd G dcdhidAFht® lifRbip@htalrig thelper i or
gas tightness and strength, it may be forned by connecting a plurality of
nmenbers. Typi©alenyremeveq Gop therhgifon of gueaghingstowey 40iinsurglisdda ARNCPBItRK t r act i on
pipe 34. Ate gg;i bl mehe f i iLcal shape
may be used a{? t 7\e()eaee%ccrlllg& may vﬁéont hr ea ?é%ybagg%?gﬁ{eogl ]%o%ng%?gﬁ%?g‘? ?Sg% t he

out si de. [ 003#pk@uenchi ng tower> Quenching tower 40 is equi pped

with a cylindrical tal ,vessel 41, a spr.ayi.n ans f or. rayi ng a cool ant
i nsi de netal vesseFﬂ%TfleFF‘érfdsegsﬁfejﬁﬂuﬁ%fﬁgs%’in?%dlona gﬁglgﬁﬁpﬁén%%o ant to
mnute |iqui degsicARk@ e titat BoHIRUAEIhMHoRAL, BRI MESo@atd rohadnedll lyfcosipg@ensat e
(i.e. cooled condensate |iquid) generated by cooling of the coolant that is
accunul at ed athe reRgiop Fredyes 89 rasacipd datarhiorpsilang a&vgll sthy-Rreducts sudhyasy nozzl e
42, and a coqgld nedendics. 44 for cooling the coolant. A reaction product gas
inlet opening Is provided on a side wall of quenching tower 40 to be
connect[@dsw thCérhentmboyelumemt | oned reactor 30. Spray nozzle 42 is placed
near the upper parf, of the reacti.on product gas inl openi ng ,such that the
cool ant can be spri?"e‘&‘ef’%‘?ﬁéﬂiﬁg&lcﬂgn?BQX?*%WEY%%W%Q?%@EOO%&o quenchi ng
tower 40. Addichi@Bab lijuid Bothitgitte ©ORAGENRRed Porh AR HoRPm Of aHERS oRer t over

40 for supplying the gaseous fraction of the reaction product gas that
remai ns gaseoifgresgpgyated into a low boiling material containing trichlorosilane and

tetrachlorosilane and a high boiling material containing hexachlorodisilane in
concentrating column 70.

Concentrating column 70 may be a well known concentration device such as a
multistage distillation device having a reboiler. The reboiler may be a type that acts as a
jacket around the bottom of concentrating column 70 and directly heats it or a type in
which a heat exchanger is placed outside the bottom of the column. kt is also possible to
adopt a type in which a heat exchanger is placed inside the bottom of the column. As

the heat exchanger, in general, in order to maximize the area for heat transfer, a shell and



after cooling (i.e. cooled and uncondensed gas) to condenser 50 descri bed
bel ow. [0035] The coolant is preferably a liquid m xture consisting of
tetrachl orosilane and trichlorosilane, the tetrachlorosilane content in the
liquid mxture is preferably 80 to 100 nol % nore preferably 85 to 95 nol %
By using a cool ant of the specific conposition, reaction can be frozen and
kept in a state in which the equilibrium, n the above equation (1) is
sufficiently shifted to the right, and tfichlorosilane can be collected at

a high yield. Since the coolant will mx with the cool ed condensate
| i qui d gener afubeltybyiscayotablygised, buthieis pleapessivle tpnedwelledgrese aad ele¢tiw! down

i nsi de quenc ing tower 40, the conposition wll change during conti nuous
circul ation. Théfefore, the m xing ratio of the coolant needs to be kept

const anbosbly suppl yTR@tempkbiatitié thsifé apddndlatifcolMsT0SE pregrably wittin achkesfosi | ane
and/or trichlorosilane to the cool ant as necessa%éb -11- The coolant is
preferably adiiiee¥dC danare pistarablyy ihip p range of §to IR0 °Gw, Adgitienatipdecool ant i s

adj usted to a,LenRekdethEcolfmpR pler@iblPftiRWa e of SHBSIHBLUMBssRe th g T eaction
product gas can be quenched Wltﬁl n a short anount of tinme, and therefore

t he equi | i bri MRa (@hsolitiepaizowd aad itat o pfefdrajpmaintaifedovithin 4 range oft at e i n whi ch
the equilibriymis sufficien hifted to the &l . ..].0036] The, cool ed and
uncondensed d%@oﬁbﬁﬁvgﬁﬁ??g%béﬁgé %ﬁ@%?Paﬁ%ﬁehi%%g?%ﬁg%“ﬁﬁg#gmg%parated
into a condensdstrelinsiHé cOn@AiRitig BOIAGNTH hieWatir therSargagl tetrichldicolankemaed
fraction contajning hydrogen and_hgﬂrogem chloride in condenser 50. The
removed hydr ogiEHoroslang which have relptivelyday Peilige Boint ampyeithe guproglneithatars s

col | ect ed andie{ ;i rbibiell faRAHe RPRAIBLEMn, hBthLRALRRARRGs | | qui d
containing chlorosilanes is tenporarily stored in tank 60, then transferred

to distill atilsmadhisiredisila@Oremainéhgtat {he bt of theippduraimehnipn pufficiegly increased.
tet rac H%)Og 0S| l ane g’{ug teﬁ'gda?c)rr%ril%rgean%%?c%z&(%ﬂ#er}gmg\;e:a%ogr)htﬁg %Pg?tfp%élﬁlmgr al l Of

the co condens qul contai ning the coolan Ve omt he
bott om of quediekiong, dopwEisedibhd temSdtil sebdli ta@l BT, Eeh hrahdféreedae Hishllatidh)

descri bed bel ow conti nuously or in batches w thout being circulated as a

cool ant . colummifeanddgrhieroggneranisurected frpehloasiins eserarapdadiet j on to the

trichlorosil agtgnRRdubREEAGRE AEQN AaRE it itk @3l tute the cool ant, the
trichl orosil ane condensed by cooling of the reaction product gas and

unr eact/é®1lk et r achl Gndlsd dtbardanda shegehdenizatedligipbejlingrnaterial edrumslating at the
hexachl or odi Sl.!aoltt%rr}ledf cénggn%rsalirfg oM Cll)g";[a}nrs] ﬂe&%&%ﬁ@ﬂane in a high concentration,
and can be used industrially. By repeating the distillation operation as necessary, the

purity of hexachlorodisilane can be further increased.

Examples

[0042] Herebelow, the present invention shall be more specifically explained with
reference to an example, but the present invention is not limited thereto.
[Example 1]

Trichlorosilane was generated and hexachlorodisilane produced as a by-product
was collected using the plant shown in Fig. 1.

The evaporator was adjusted such that the inner temperature was 100 °C and
the inner pressure was 0.1 MPa (absolute pressure), and tetrachlorosilane was
continuously evaporated.

The vaporized tetrachlorosilane was mixed with hydrogen at a molar ratio of 1:2,
preheated by the preheater to 600 °C, and continuously supplied to the reactor at a flow

rate of 27 mol/hr.



The unevaporated fraction renoved from evaporator 10 and the cool ed
condensate liquid (containing the coolant) renoved fromthe bottom of
guenching tower 40 are separated into a |ow boiling material containing
trichlorosilane and tetrachl orosilane and a high boiling materi al
cont ai ni ng hexachlorodisilarte in concentrating colum 70.

Concentrating colum 70 may be a well kngwn concentration device such as a
mul ti stage distillation device having a reboiler. The reboiler nmay be a
type that acts as a jacket around the bottom of concentrating colum 70 and
directly heats it @heagtgryensiheatechiodkbepthhieeatraldsmprarieerof the resickienessglut si de t he
bottom of the _colu is als I dopt a type in which a heat
exchanger is p1 a%‘gmhsﬁgfeagccto SRR néldQ teltsﬁle(%ol um. As the heat exchanger,
in gengoad), in or d@he fedetioh ptdiuzgat gmexafeean the teahi@Aivad letansfoehe quandivgd | and
-12- tube type is favorably used, but it is also possible to use a coiled
type or an el@¥fy P@a‘T’aSﬁB’&i’éW“}!@?@?PW@S‘F g?ﬁ‘f’ﬁ'ﬂrﬁ, of trichigrosi Eat‘.')‘ﬁ?:‘édnt rating
colum 70 is prehRi@RiN MblaPiabo 3858 86t of 3060 uh@er20ifons WE a¥PFa§ A& 6f er abl y
within a range of 60 to 150 C. Additionally, the pressure inside the colum
is preferabl yOWmmandaSPrang@S&yfe(étU{iﬁWﬁerl c pressure to 0.3 MPa (absolute
pressu and it ef er mal SR

at m)spl@r |]c pr essulrnze (fOOfeg ‘8‘5 ng’om?en “ote" Oﬁﬁﬂggnﬁ\rme)tgﬁ {)kﬁﬁe ‘EI%E&?H %‘]g%rr ature
and pressure wistadgecans H[Hd)ﬂdldnﬁkg, hyatogamandthydragemitidride videsmorainges,

tetrachl orosilane and trichl or | ane whi ch have rel atively | ow bojling

poi nts anong ‘ERENNg cERdsasate] ‘f’??d?t OHFtQﬂ;leet’E‘“]T ﬁ‘e(?&%‘”b‘gt‘f’%ﬁ%'%gﬂ‘ f¥¥F H!‘t he top
of the col ummy,andsthal b ARCBAMIERN BRind altEXREMPHOHIBbA SHIBHIGHRLA Ng at the
bottom of the colum can be sufficient(y increased. [0040] The

t et r achl or osidndrieiraghidropitane Whopastormerh e Thephtaiesdl tirashiordsdaneayas ansfdedéol um

are cool ed, ce ndense ‘gg‘ 0 %rd stored in tank 60, then transferred
to distillati 0?1 V@B?ra%ra ,euseIH]g {orl cﬁg()rosi | ane and unreacted

t et r achboasjosi | ane aﬁﬁ@mpﬁrfat adry TDheuisef cohihas opérhtamf the pbavie thehere i s

reused in the source [0041] On th ther ?{ﬂ t he cocﬂﬁent ted hi gh
boi i ng mat er{"§FaPREL C%\?‘l ar?&mét‘ﬁlatf%@t P%?H‘B & BVIRAIF a7 $urm 70

contai ns hexaohhQLdiiglid @BRainthg El‘hJUogllant? AR ﬁ%mue@a&gqmr%ra&ed
industrially. By repeating the d| stillation operation as necessary, the

purity of hexaxh the cuicgitiatimgcobianm, bed fubjerthd fo diidlabenomder Erdifiphses 150 °C

[ 0?;12] Her ebel o2 T\?ﬁa (Qtl;sglsu e preslsQr\éF ﬁlellcca)v(l] bc%hf?‘gl rlnatlggai oL Sved Pl‘gﬁ;ll tlt1é t%S lo% the &% pl ai ned
W

concentrating column was cooled, condensed and let out to the tank, and fractional
distillation of irichlorosilane and tetrachlorosilane was performed. The
tetrachlorosilane obtained here was also transferred to the evaporator and reused as
source gas. On the other hand, the concentrated high boiling material accumulating at
the bottom of the concentrating column was collected as a hexachlorodisilane stock
solution.

[0046] In this manner, by regularly extracting the unevaporated fraction and cooled
condensate liquid from the evaporator and quenching tower and collecting the high
boiling material, the burden on the evaporator could be reduced as compared to cases
where such extraction is not performed, and not only could the blocking of spray nozzles
for spraying the coolant and pipes be prevented, industrially useful hexachlorodisilane
could be collected.

[0047] The present invention has been explained with reference to an example above.
This example is only an exemplification, and those skilled in the art will recognize that

various modifications are possible, and that such modifications are also within the scope



reference to an exanple, but the present invention is not l[imted thereto.
[ Exanpl e 1] Trichl orosi |l ane was generated and hexachl orodi si | ane
produced as a by-product was collected using the plant shown in Fig. 1.

The evaporator was adjusted such that the inner tenperature was 100 C and
the inner pressure was 0.1 MPa (absolute pressure), and tetrachl orosil ane
was continuously evaporat ed. The vaporized tetrachl orosil ane was

m xed with hydrogen at a nolar ratio of 14: 2, preheated by the preheater to
600 C, and continuously supplied to the reactor at a flow rate of 27
mol / hr. - 13-of the present idfe@tisreact or was heated to keep the central
tenperature of the reaction vessel with the substances acconmpbdat ed i nsi de
at 1300 C [0043] The reaction product gas generated in the reactor was |et
out to the quenching tower, and was sprayed with a cool ant consisting of a
m xture of trichlorosilane and tetrachlorosilane (nolar ratio = 85:15) kept
at 30 C under conditions with a spray rate of 0.1 1/mn and a spray
pressure of 0.15 MPa. [0044] The cool ed and uncondensed gas renoved fromthe
top of the quenching tower was transferred to the condenser, hydrogen and
hydrogen chl ori de were renoved, the remaining condensate |liquid was | et out
to the tank, the accunulation liquid in the tank was transferred to the
distillation colum, and fractional distillation of trichlorosilane and
tetrachl orosil ane was perforned. The obtained tetrachl orosil ane was
transferred to the evaporator and reused as source gas. [0045]Furthernore,
for every 10 hours of continuous operation of the plant, the unevaporated
fraction accunul ating at the bottom of the evaporator and the cool ed
condensate liquid (containing the coolant) renoved fromthe quenching tower
were let out to the concentrating colum, and subjected to distillation
under conditions of 150 C and 0.2 MPa (absolute pressure), the I ow boiling
material renoved fromthe top of the concentrating colum was cool ed,
condensed and let out to the tank, and fractional distillation of
trichlorosilane and tetrachl orosilane was perforned. The tetrachl orosil ane
obt ai ned here was also transferred to the evaporator and reused as source
"gas. On the other hand, the concentrated high boiling material accumnul ating
at the bottom of the concentrating colum was collected as a
hexachl orodi sil arte stock sol ution.



[0046] In this manner, by regularly extracting the unevaporated fraction and
cool ed condensate liquid fromthe evaporator and quenchi ng tower and
collecting the high boiling material, the burden on the evaporator could be
reduced as conpared to cases where such extraction is not perforned, and
not only could the bl ocking of spray nozzles for spraying the cool ant and
pi pes be prevented, industrially useful hexachlorodisilarte could be
col l ected. [0047] The present invention Has been expl ained with reference to
an exanpl e above. This exanple is only_ an %xenplification, and t hose
skilled in the art wll recognize t hat“"M>ous nodi fications are possi bl e,
and that such nodifications are also within the scope of the present
invention. -15- CLAIMS [1] A nethod for collecting hexachl orodisil ane,
conpri dilng t he st eponashod for eplledting herachoradisitangzempusingthe btars AFapor i zed

tet hi il d hyd . . | 700 to 1400 C
etrach’ orosi cae‘nglfl NG ELO ct%%am?‘_g ‘gpérg%ﬁ:?{]h%&#ﬁr%mfaﬁgg{cﬂg/dig ?xm;\ 0

to obtain a réac n product gas, e reaction odﬁbt gas to a
t enper at ure r@RR@eaRie BRgihfr&A 70 tha4003Cas sbtdin 6 eaktith jrahdegsat e | i qui d

cont ai ni ng hexachl orodi sil ane; and concentratin nd col | ecting i gh
Dot |1 ng. et or1EPRECH T AP GRSt 6P i U ST e P AL LB GPElR *Cotbnant e

liquid. [2] TQﬁdgﬁ&Qﬁgﬂégﬁﬁggh%ﬁgé&mgnmgkﬁggh@rOdiSiIape according to claim
1, wherein the reaction product gas is cooled by spraying a cool ant.
- concentrating and collecting a high boiling material containing hexachlorodisilane from

the cooled condensate liquid.

[2] The method for collecting hexachlorodisilane according to claim 1, wherein the

reaction product gas is cooled by spraying a coolant.

[3] The method for collecting hexachlorodisilane according to claim 2, wherein the

coolant is a liquid mixture of tetrachlorosilane and trichlorosilane.

[4] The method for collecting hexachlorodisilane according to claim 3, wherein the

tetrachlorosilane content in the coolant is 85 to 95 mol%.

[51 The method for collecting hexachlorodisilane according to claim 1, wherein
hexachlorodisilane is concentrated and coliected from the cooled condensate liquid by
distillation under conditions of 60 to 200 °C and atmospheric pressure to 0.3 MPa

(absolute pressure).

[6] The method for collecting hexachlorodisilane according to claim 1, comprising a
step of supplying to the source gas tetrachlorosilane collected from a cooled and

uncondensed gas obtained when cooling the reaction product gas.

[7] The method for collecting hexachlorodisilane according to claim 1, comprising a
step of supplying to the source gas tetrachlorosilane collected from a low boiling
material obtained when concentrating and collecting hexachlorodisilane from the cooled

condensate liquid.



[3] The method for collecting hexachl orodisilane according to claim 2,
wherein the coolant is a liquid mxture of tetrachl orosilane and
trichlorosilane. 141The nmethod for coll ecting hexachl orodi sil ane according
to claim3, wherein the tetrachlorosilane content in the coolant is 85 to
95 nmol % 151The nethod for collecting hexachl orodisilane according to claim
1, wherein hexachlorodisilane is concentrated and collected fromthe cool ed
condensate liquid by distillation under-'€ondi ti ons of 60 to 200 C and

at nospheric pressure to 0.3 MPa (absol ute pressure). [6] The nethqd for
col | ect¥lng hexachl &roasted @ﬁ'éonﬁ‘”cf’é‘érhﬂ’faﬁﬂ°‘i°8g@”§iafﬁ°ﬁmﬁs%ﬁJﬁF’i‘ i“HGPE %% %ep of

suppl yi ng t 0 & SERRiARId BlIEARL RERBHiliANRAERA L&adiRkgf rom a cool ed and
uncondensed gas obtained when cooling the reaction product gas. -16- [8]
The met hod f drexabloraiislanrfrdvesmetevaporaiediraction ebtzinedoviinygraryingl ai m 1,

conpri sing a ste Ofcancentrating and collecting a high boiling nmaterial
cont ai ni ng hexac orodisilane froman unevaporated fraction obtai ned when

vapori zing tetrachl orosilane. [9] The method for collecting

hexachl or odi si |l ane_according to claim@8, conprising a sfep_of supplying to
the solflce gas tet FACREBPGEF F°A]|Ei‘§‘“§6‘F¥aé]&]?‘i§’8‘SH¥'6ﬁfcﬁr ‘Eﬁ/@olﬁgﬂﬁ)ﬁﬁ&‘“ﬁ‘ﬁ#‘gﬁ'%’ al

obt ai ned when,oQR eI tbr&ges%aﬂaﬁgltétﬁa@mmgi@@x&@&é&ﬁ&diawz&ﬁn@é fromthe
unevaporated fraction obtai ned en vaporizing tetrachlorosilane. [10] A

pl ant for colhaetal pgainekabén wonesdiratiisand coltegingrhexdchigrodisilgnerfeoatther f or
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[10] A plant for collecting hexachlorodisilane, comprising:

- a reactor for reacting a source gas containing vaporized tetrachlorosilane and hydrogen

at a temperature ranging from 700 to 1400 °C to obtain a reaction product gas,

- a quenching tower for cooling the reaction product gas to a temperature range of 30 to

60 °C to obtain a cooled condensate liquid containing hexachlorodisilane, and

- a concentrating column for concentrating and collecting a high boiling material

containing hexachlorodisilane from the cooled condensate liquid.

[11] The plant for collecting hexachlorodisilane according to claim 10, comprising a

spraying means for cooling the reaction product gas by spraying a coolant.

[12] The plant for collecting hexachlorodisilane according to claim 10, comprising a
means for supplying to the source gas tetrachlorosilane collected from a cooled and

uncondensed gas obtained when cooling the reaction product gas.

[13] The plant for collecting hexachlorodisilane according to claim 10, comprising a
means for supplying to the source gas tetrachlorosilane collected from a low boiling
material obtained when concentrating and collecting hexachlorodisilane from the cooled

condensate liquid.

[14] The plant for collecting hexachlorodisilane according to claim 10, comprising a
means for supplying to the concentrating column an unevaporated fraction obtained

when vaporizing tetrachlorosilane, wherein a high boiling material containing



- a quenching tower for cooling the reaction product gas to a tenperature
range of 30 to 60 C to obtain a cool ed condensate |iquid containing

hexachl or odi si |l ane, and - a concentrating columm for concentrating and
collecting a high boiling material containing hexachl orodisilane fromthe
cool ed condensate liquid. [11] The plant for collecting hexachlorodisilarte
according to claim 10, conprising a spraying neans for cooling the reaction
product gas by spraying a cool ant. [12]'1 e plant for collecting

hexachl or odi si | ane according to claim 10, cog})ri sing a means for supplying
to the sour ceheyrbloredisiiapgp grocamnrenated and ellped fF%Fﬂeg‘“‘EVSB?réﬁ ZRt Wi ondensed
gas obt ai ned ywhen Sealihd\@uifle reaction product gas [13] The plant for

col | ecti ng hexachl orodisil ane according to claim 10, conprising a nmeans for
supplying to the source gas tetrachl orosilane collected froma | ow boiling
mat er i obt ai ned e ncent r.atin nd..cpllecti I .Sl L ane from
t he cocayllséd condensa %&Fﬁ%gﬁﬁc f.l]echgllfex%ﬁ%rg*%%{w ?Cg(;rrd@gIt‘?&t;%ﬁcl%’gcgﬁlg%lﬁé‘1‘

hexachl or odi Sink:e rags0yiad 1ahd Duk gastetldhlossine cdlettgd Aommamng bbibig suppl yi ng
to the concentrating colum an unevaporated fractjon obtained when

vapori zi ng te‘f‘?térdﬂlog‘f"@%‘il PAet concepiRbing ad sollectite II%?C}“ orgistaredrIattecont ai ni ng
17 hexachl ogadisaidaitaish @hsifkdeaheabdahgdeditoraldnect ed T rom the
unevaporated fraction in the concentrating colum. [15] The plant for

col I ecti ng hexachl orodi sil ane according to claim 14, conprising a neans for
supplying to the source gas tetrachl orosilane collected froma | ow boiling
mat eri al obt ai ned when concentrating and col |l ecti ng hexachl orodi sil ane from
t he unevaporated fracti on obtai ned when vapori zing tetrachl orosil ane.



