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Hal i de- contai ning silicon, nethod for prod

sanme, and use of the sane The present |nv4mmmmmmmwmmmw
relates to silicon obtained hy-5 thermal deconp npY3LLL 1 on
of hal ogenated pol ysilane in partlcular SiTico

obt ai by thermal degqgnposition, of c¢hlorinated

ol Beliang Conbesg08s: SH435oR HREERHs 6870 PraCHEY B0 he
produci ng 10 sil isace,f aod lbakosifl ahes sameerein, in a
first step, the halosilane is converted into a

hal ogenat ed pol ysilane with generation of a plasm
dikehargserdai dnvanbgenatnsd gcisystparfd lsifisseqabheliped by

b@hé‘ﬁmgfcOaﬁeéﬁ@ob‘ﬂt@oﬁe(:@@d slb%g\énntaf&e@eatpdmg;glq drrmin
ilicon._ For ion_ of t al ogenat ed

pBWEf-“F%%r FﬁEngPté’ tr"‘éﬁ &r &BIS R at @pepition of
tehberanatedopolﬁéflane1500C Tenper at ures of 800C

700C, 900C and once again 800C are used in the

exenpl ary enbodi nents. As far as the Eressure used i s

cBRce? hew, 12 ettt ed pr sisFlesEd | § pPrefBPabl {oenPeydeing

vggyy&bﬁfagmeﬁahaﬁgdahesl; h@hexenpl ariy emfdigentep | tthe
out ,sayln

oe t hat .t he production of silico
ORaTor s oRY RO D8a ! D8R & BB Br it P he e
nnthbdgdasratbed awomepua$m&udﬂsuhangemIuarﬁlmaiwgenated

Og g%??gagés On H&g B%nh ntd J%ﬁ% égéeQHl a second

I on |s obJe viding a
sBtepon Wathanthgﬁtanﬂed by - tk@@hml 391 Heeomposifewn the

ofchahpgsnat 66 Bel Yol #RQ ot BAALIIGHAr Oah Derter
used for silicon purification purposes. Furt her mor e

the | RESHETGR Y% tB°PreRi dECa et hod™PBF2bitbaucidrg  400°C
syeh1806PCI cTampatb8nlres of 800°C, 700°C, 900°C and once

again 800°C are used in the exemplary embodiments. As
far as the pressure used is éoncerned, reduced pressure
is preferably employed, vacuum being employed in the

exemplary embodiments.

It goes without saying that the production of silicon
that is as pure as possible is striven for with the
method described above. In particular, the silicon

obtained has a low halide content.

The present invention 1s based on the object of
providing a silicon variant obtained by thermal
decomposition of halogenated polysilane, -~which in
particular can be used for silicon purification
purposes. Furthermore, the intention is to provide a

method for producing such a silicon variant.

The object mentioned above is achieved according to the
invention by means of Thalide-containing silicon

obtained by thermal decomposition of halogenated’
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35 The object nent.ioned above is achieved according to
the invention by neans of halide-containing silicon
obt ai ned by thernmal deconposition of hal ogenated
1111112111211211 *@00002* - 2 -

pol ysi | aneandhavi ngahal i decontent of 1 at% - 50 at%

I3 : . Observed ac ing to _the i aLon t
tﬁ%fﬁgbggﬁgnperg?ﬁfes aﬁ§€?%§/preé%uresﬂﬁgggéin tté?né%nt
kabwh akthod5@ortproducing silicon as described in the

i ntroduction are responsible for the high purity of

the end product obtained, in particular with regard téﬁat

d
the RRS dReEBNOEVFETIEY REEAPIBAGE . H e N FERTPoN
noene 1Ghidpes teopestkurest cafpd oduee sreéssonedavigegl ain the

MEhLAR GREHBAL AdAlol Sy A5l oW 28 £OSSLE] BesLalBRL 1P che
SI?I con Is I nten e(}3 0 ave, 1 n a arget'eg rmnnler, a

r tharedetyinnghrrakegdponsabént for thet wighsEuatigey T sthe
sthicgroRavkNG R digledt,i Val Ypdi-ghclipd+ d@ieANt@BLLdS to the
agfgrged by 15 relgtl e Iom1te2p%%%§ure§?and £ w
r BRAL G elSPHISGH pPEs SiesSHar PG "t heffafttven-1on ne
décespasat i arrr(ipye okypsi sroddde sHilliicam obbaiimgd by halide
therpal d npaQsi tj.on, of I p i | S+
PSP BRI TRaBt Shat i Sty BIFSEREY, RaatbE A e Sy icon
pief énabhgedasoaliviek dengi thprgeted nanney g/angslatively
ffm Herﬂbmrieido[) @Eﬁtéigt%/ ho’ﬁ g% ﬁia&ﬁsi _zgs@f 5@%.—'t E@l@.@osspmicon

as been abserv a e ide content is

dBFBaTENE. GiF IS (Tad NS TS haF PGSR Eorerit Sorded by

i peleases aAswt henpeaian usieze agrowse 1 atherdiat ildisglc optesnsures

Al Bfianthe! Fhagd 3 aREALYEL Y, BY (hLERLaRSYS! N0

c
siTver=ni accordrng
spectroscopi ¢ neasurenents (ATR techni que, dianond

sifgl e Jigfileet | A L&A o) dere@Ri@nni R Rd Lo [HOW of
a signal at 1029 cm 1. The rntenS|t% i s dependent _on
t helrarnat edomdms idfda nt? eREBESHEPLHe FRHA I L oRt BREELY

| el egegrul 3P Whemeas 1tt hprefereblyn Hdw Rri BLl&rtdensity
ed i_.n _the

F% fggécfi&nf&ﬁ%ﬁﬂfhoé@&ﬁ@@ﬁf@ﬁ?(ﬁﬁ%ﬁ%ﬁﬁQQXXﬁmﬁ¥?%%s§ize

apé€ sel eceedosugh.t hat silicon being as

It has been observed that the halide content 1is
dependent on the grain size. The halide content

increases as the grain size grows.

The halide " content can be determined quantatively by~
titration using silver nitrate (according to Moor). IR
spéctroscopic measurements (ATR techqique, diamond
single reflection) on chloride-containing silicon show
a signal at 1029 cm™. The intensity is dependent on the
halide content - and increases as the halide content

increases.

Whereas, therefore, in the prior art presented in the
introduction, the method conditions (pyrolysis

conditions) are selected such that silicon Dbeing as
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- 3 - pure as possible is obtained, the silicon
according to the invention has, in a targeted nmanner,
a relatively high halide content. 5 As far as the
hal i de content of the siliecos i-s concerned, the latter
conprises for exanple, halosilanes (Sir, X2n+2 (X =

al ogen)) .in t.h v0|ds of hal gepg gontai.ni ng si |
opaf e Sl iRt st el et e P oand RS iyaaae to
nt ke udavainthonhéhas | i éonalCapaatns] Fewessr, at eelatively
Shi§BORatale ab8RLEAAPT i se hal ogen chen1ca||y flxedly
bonded to Si atons, wherein the silicon according to
the invention nornally i ncl udes both variants. 15 The
chRtor fatr the sithecohaddder dicogtieditt hefi N | @iliscon is
d on t haI| nt e larj de cont ent
8BSQ?§H£d Eﬁe %gﬁtﬁgv n% a %ﬁl%rlde céﬂ{entgxﬁ$%ie’
bah@%l@neéddi%m%mmﬁx WHi | J@aéwe@bh havi fdpea voids of

chLorb88-60RL 8DLiA éﬂa%hsg%aﬁlgl S@a@lrde}hal%psl-ﬁ%es jcan
Eesent i nventjon hernoré relates to met hod
p

8du%¥%@F?$e:ﬁ?aﬁhlg Y§iIGAdon™AEEBFGi nfitD ¢ hRS 's1flcon
i gyeihhs onHowkeeei, n tiee mﬂlngﬁmataﬂ phkwys idoapa- iise halogen
t hermal |y, dec continuqus ifon in
r(ég% 6?#%’?’&%@%‘?? Y%noqchecg caseglj!t hgg% %bgenh?r m the
pel¥ystbanaderidinddicedthiat d e ticact beropdpwi sencludes
TRschel-at-i¥gky high halide content desired according
to the invention is obtained by means of this
conti nuous procedure., 30 Thereby, the thernal
derenpesoli &F pﬂﬁieéﬁbi&bﬁakesoﬁﬁﬁﬁg LB ahleenperatdiien is

n 5 e e ur ar .t he
0B8R Er U OB ILSEELPahDC (FRTRRLALIRA U oy
pweyepébhycarneég tl$ar11¢©®cha®5ngatam:§}imﬂdﬁ prasssrrte, of 30
WheEeiin pf&?éﬂék?sbf?%ﬁo %’ﬁrl ar 1pfc9c§r?rf1§91n§\c%°ré%ﬂ9rlde

to an alternative o he net ho according to”5 t
| APBRENBNCTaR RREr ESgRSAGKABEPAERPE; in partlcular
argon atnosphere, is maintained in the reactor used
fog the therma| deconpositio The setting of the
Pr & 99485 el RHREEHE ™ | §UEBE§FB‘P€61C}”S&;P i BPi Gn BFthod,

afser i Esodic &y angteer graﬁonaexasmlﬁc@et taicagpralidesi ted the

e, tu pr es
ot BPERESbR, o, EREE T Reh I O PoB G a1 dane g 2o
tbhﬁh@allhYendE@ﬂmPPﬁ@dhaWiLblb c@ﬂnhmmgsmid@bﬁwg in a

prefecably pbtabpgdigirechl yehpsoranstar digef olﬁmoggﬁéted
does not, of .course, rule out the possibility of

CBPLE¥EpOABENGPy IRSHOSRG e DB TGP e fioRiEispy The
nEamStQﬁeﬂyrhhgh m&ahdﬁl@ﬁnﬂﬁﬁﬁukﬁ&ﬂﬂdﬂadﬁbrdlng to the
mech ani cal conpm # scgeenlngnsetgf orde

o%PXFH desirad na erla Ipr BPer FT 8450 n spe0|%|c

r amgesdugef urt her alternative of the nmethod for
setting the halide content of the granular silicon

obt ai ned concerns an aftertreatment of the silicon
obtairabiy . yhe thermal decomposition preferably takes

(aItlQl nuous

place in a temperature range of 350°C - 1200°C, wherein
the temperature for the decomposition of the

halogenated polysilane is preferably less than 400°C.

Furthermore, the thermal decomposition is preferably

carried out at a pressure of 107 mbar to 300 mbar above
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25 way of exanple, the halide content can be reduced

by baki ng. Thus, by way of exanple, the chloride

content of a specific silicon type (grain size 50 pm

to 20 000 pm chloride conteat -15% was reduced to 4%

by baking to 1150C over four hours. By way of exanpl e,
Dokl 0gy, 20 bakind ynder xaduym oMl LI OD 960 npar ar
sCreeni ng ShaPl ~68 fent i'ohed as Buitan'e ar are
aprefereadnent . The present invention furthernore
relates to the use of

t hehal i_de- cont ai ni ngsi |l i conforpurifying 35 ,
nBEEPTE+EIcaP &M i I3 1379 | tonthel PELEOFr GRrER A O
t biee Mahivens ibheatad whebta ld citmessivetree iih Waeridw ar

r . e_pr . [ Qrin rce e

| P54E ER0RBAKYS | 18 oBuRLEinEY Y PRESRES” R sor
aplde Cdiarmp b fdadpureedtsons alternative chlorine

sources. Aluminumis additionally added to the nelt.

The gas containing the chlorine source is bubhl ed .

t ARBu§hR SR8t . g’ﬁ)% S8 e@sgﬁﬂil sEPBEERT a Mt TP 1e
foy refdikitigrandfl0a grewieg Sofi paranreriral,s, fukhersetample
a J a r t wth.a silicaon | wher.ei n
PROBSLhS,; UBRLLbE RIRE AR 1R b et T I ana
hpdesgens oRodhilee s, adxpgén aedthymeshenihitdei deethod
12-EFrQiR97 @83 Alndesehibreisnet hod f UG Nhining
pochrystajllne silicon, wherein a mxture of carbon

ahl 3FPRcoke | PHRIREP 0 PhtMReel B1ARAtAYgasn granular
cestal ni Mhichl obse amdtoxXygen i sotereyct echidrough the

the nmelt,.20 As. shown by the expl anat.ions above, it is
SRR khotin To. FORBTRLPRAEPEL et i | BBF flfbtned
wehdl thweodiak oby gasenss chl duméegoumeesanThetl ebygasures
g XL ur ng [ as ne -
e e nd T Bl e R B0 e SR are &E.  in
i ApfeReRPaPPEA LD ISR SCe MRGITIGY IPF ARSTF iSpitexspecific
si-af8ethe chlorine has to be introduced directly into
the nelt, which is generally effected by neans of
smal | tubes or specific.nozzles. Therefore, a
hamfgendors dilsernbutiven of the chéohode 3% ogecttihg the
:géhﬁﬁe”mdq$€%ﬁ¥”Vogos%ﬂﬁ‘9éfb@hié .%ql§%g§“'obtained
reover, the apparatuses for~1Tntroduci ng the chlorine
i pppcehpsmalnt afdrenidveatswnt o f echet ké lagln iakdalined. By

thal ick toxsAy1d hak M1 {dLSc8ht ghaldRY HEORIRRed by
par at uses for 1 ntroducing gas can occur, for 3

a .35
egaﬁfﬂ“@: THusyi tRp| ¥a¥or ¥R Iy nehal Il@rdgle content
S;lcafEi 60Rpelcq e rsrielcﬂhc&m i thy e ped_r;fahgxul aiky sb;rnnhe N0 000
effective ner. Thereby,,accaridi t St

SHFer R AFATS R T on 18 o ogs ks rfaq“Gury aking
ntri hgSPALi deregonfaini hgusel i &n wiy hofthexample, baking,
MLk hyr gineRl: SHAGE tOohfiRidh €dr screening shall be

mentioned as suitable aftertreatment.

The present invention furthermore relates to the use of
the halide-containing silicon for purifying

metailurgical silicon.

US 4 312 849 discloses a method for removing phosphorus

impurities in a method for purifying silicon, where a
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melting the m xture and thereby sublimating out the 10
inmpurities and renoving the sane fromthe nelt in the
formof netal halides. Consequently, rather than the

use of a gaseous chlorine sogree for purifying the

metal lurgical silicon, as is 15 the case in the prior
art,.soli l.de-co tal n con,i.s .m

Tt b FOPOREar SF1 PEaUPSCha T SR tard eated it o
reslbring nctree iin neinded As aremsuvet pmhephorus The
| ppurLtLes. dddhtd cubakebeasedial a&ﬁsé%ﬁ%‘({@‘if&rlne .

out I1n the formaof-chlorides, faor exanplé 20
aREUTRBs ABNBVET YRR HelanelGOC ac EHUIGH) « 658 s%%%%fbated
?hffrnanmwen@tlw&e U&ﬁiﬁﬁﬁgﬁdlngsb@r&éf I nvVentin@munt he is
ol.l.owt n eps arri.ed ou 2 t|n
ne?ngurg?ggy ad |§o% o Be i?f|28e ﬁFrOlﬁ§%ﬁflng the
hahldeanensauHCﬁglslbubbhedntbrohghnehe aadtt her eby
sublimating out the inpurities and renoving the sane
fromthe nelt in_the formof netal géid s. 30_.In
t AEs econd 4fet MOl Fdsicdmses: rier BESPET prdor TRifAPAGIorand
t@eohahgd%ﬂmnudnntﬁgssalspomnﬁﬂéhihe ‘Aeisal 1¢ir glat@led to
SLELEPN.fonbe, P LG fops, nohotake plhace., fatshesfe{hé‘ted
hafi e-conpalnlng Si91 Coni s IATFoduced difEctT
atgsmnele conpasedombrikangetwdt uhygfizadesi | |C@d|q>rtl@ebe;as,
kayééﬁdan§yhyﬁkéggﬁaBﬁloEQQe impurities of the
siltCon to be purified are subl i mated out and renoved
fromthe nelt in the formof netal halides. - 7 - In
tAbs casep7t leshalnide degrirdibeisngasi llnéﬁhﬁdusﬁdri Sproducing
preﬁerablﬁ g? ori de- fontalnlgg si.li con. £ b
hBP 46X €Bhtar Altiig TTH1TBh udeF can p?ef“&’%\%}rf p&- carben

hahtldestbdntanni ng sheated whochfcont ak nsmébt osahdnea gas

LEagkionsqn xed s Sod ackians Sufeles davssg, o

preferably 1 - 3) are preferably present (phyS|caIIy)
10 in the vacancies of chlorine-containing silicon

rain can al so _be fixedly . bonded, to. SI
g?‘&néﬁf’g %zy 631 SRR s 2DRYE rcor'r esh %@d-‘f known

habldemoaetempumamlbe d&tarmnﬂmidﬂ5mﬁknn|Wxﬂh\ﬂhg'awd of
‘éJ %E' Lg™ “éhf@r%ﬁé"efscmxtéﬁaé ?ltﬁ%;%fe% h qug a¥POr i e iires

r oscopi ¢ neasur enen di anond
spngtelneﬁge@hl@pr)ln@ng@lﬂ @ d?éﬂcmnr@i rANRY FmiTedrcehonto

argkgngl ahe 1029 cmidevEle i RERNSHtY1EReHeREREANt 08N such
the halide content and 2Q increases as the halide

cEREBRPLPAYr d&s¥ETY| FOFRIE 53 Nséhitdife GORF & MRS of© Pe
t harhahiuded cDitaitliyngistdi ¢t whdit f hehmehalidrgésatally

SEE%%ggegog¥ameans of small tubes or specific nozzles.
Therefore, a homogeneous distribution of the chlorine
over the entire melt i1is only possible to a limited
extent. Moreover, the apparatuses for introducing the
chlorine into the melt can adversely affect the melt
itself, that is to say that impurities originating from
the apparatuses for introducing gas can occur, for

example.

It has now been found that the halide-containing

silicon according to the invention 1is excellently
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purified, preferably granular, in particular fine- 25
grai ned hal ogen-containing silicon is used. In this

case, the grain size is expediently 50 pmto 20000 pm "
The hal i de-containing silicos preferably has a bul k
density of 0.2 g/cnB to 1.5 g/cnB. 30 The halide

cont ent ependent. an t he qgrai A T 1al | de

cont &R 1|ncré§s§§ aéh?ﬁg} F?gﬁ%%P§ 1%%1 g§%3?8bfhe%o be
abterhati ve f navetm}mdwcempllﬁgand efd sopvierst inganner.
| gndi-shi, nguished ik dhe fact ot hat; fdie hahkdenddive, the

content” of the hali de- contalnlng silicon used for

pliPt  PEAEP oREPRS s@FChFaREARS SfCaftertreatnent. Said

aftertreatnent preferably takes place under vacuum By
%(Of eﬁ%i‘?dﬁ céﬁ%ag'ﬂ'lﬂ %:L?LBBBG%t%f t%be %étdaefl%rggical

contal ing—-srricon ecifirctype (g Size

peilidcon000 ben pwrihoed; screenlng) chlorlde cont ent

15% was reduced to a chloride content of 4% by baki ng

to 1150C over 4 hours. Suita er atnent met hods

5MEhEF Bde, SH%r TeREMFISe, aﬁﬁklﬁger%&k Jer e Uiy the

Cmﬁﬁhﬁuthéﬁ amduwemﬁvjng tmehaambeéndhnmmbth@ﬂtgmmjthe

to the purification of

sults Wi t e
?5WIqu g?i g gﬁscan be achi eved 10 according to

_the invention MAthout conplicated devices for

| pbhodyGLingl gas rhphert ReafEkhe U%élaﬁ5éx§%%eddb chlorlne_
particular, heavy netals were able to be rer

ed
L RBUFSF misi GRRBAFdBad f Ehf tm?eta&éﬂtrawaal cBhpH EPBI y as is

sahésf@ézé@rynﬁmrﬂw p3:5.oh:ﬂ arturt sel iéntiodi tit cofit 4 heing
use,accordin vention, t .
L ERPEN e rtRedari b, Eoin dfsa e cal S sihipRns T e
cpae;fiaél,t"and; ttaleenreauhtemgthrameﬂne coasigtlitrf of As a
t ure of O n I
strpTAR’ | 680 e, £7 %Q*EF?Q%%ES?%%“’@%& 3, are

oﬁubllﬁnééﬁdt cPUdTe bI}r |tfheedfom isdt helebeesdepy nsemmple

thecit ephedi shiO0reREFEQr PRSI dhe ®oTE espondi ng
purlflcatlon process can be set, for exanple

readj usted or begun anew. 25 Yet another embodi ment of
thecuselﬁ§ thezinQQmmm®naRSedhathmgubﬁheﬂmbyusmeaéacrding

t at ﬂ% htl%nhogggeg §§SW1EE %tgﬁgt%geﬁg%?gﬁgﬁ’out:

f 6F exanp nmeans o aglta on o
parti cul ar by cru0|ble

melting the metallurgical silicon to be purified;

introducing halide-containing silicon into the melt and
thereby sublimatiﬁg out the impurities and removing the

same from the melt in the form of metal halides.

In this second method variant, therefore, prior mixing
of the halide-containing silicon with the metallurgical
silicon to be purified does not take place, rather the
halide-containing silicon is introduced directly into a
melt composed of the metallurgical silicon to be
purified. By this means, too, impurities of the silicon
to be purified are sublimated out and removed from the

melt in the form of metal halides.
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30 rotation, use of a stirrer, etc. However, the nelt

can al so be honogeni zed sinply by being allowed to

stand for a sufficient time, such that suitable
honogeni zati on ari ses by cenweetion in this case. 35

The purification according to the invention can be

used, in particular, in S crystallization nethods,

for exanple in ingot casting methods, Czochral ski -
nmehhddsls EEGseet hods, Istlidwy qarBloming hedd icR8G used 1is
NBLbedsap1y Jhebebie-Ebntsinsed Eotiunifying the Si

nelt fromwhich the crystals are produced. In the

i ngot casting nethod, nulticrystalline Si ingots are
preduced e -crorsdalsing t Biaivbdt huedd ugatro arpEarabilyy be
0 . Gent | [ ei .l owed. t.q, gr I h .

R Rl G o S e

t heaEFBonet hobtk¢@dgeltdef iSdedErRPAigRewt hfuah dealephkanes
"t yber, i,5 RHdRd f remdhes shiisesn NBhe. nThentese ting 1o,
nultlcr%sialllne t&ge IS sawn at ihe edges an&)lo.- 1
pPBEESERBLY 0 U of nPhafdSs . PYRTEhaPSY r PRGSFPbohP et Hodt 1Y)
behwera tracancries @ fridlerire ddted rfiremd el ir | goains,

lt. In the tho ribbon.growth u €)ad

?BB%oﬁanasﬁﬂ céﬁn§%¥%€%§b§o§8%%rF?eﬁl%ggggﬁg§&%e|ngSP'X)
nbyedhemdealabendeible with liquid silicon. The 15

Czochral ski nethod is a Method for producing silicon

single crystals wherein_a _crystal is pulled fromthe

sTPRCORCREEEPOIAEBE plRlidg arentotht i oMl Rovetehegnined

agGyhtndateaklsi | iwon singheiehystdimeposilye@n anitrate
rystal l.ine | enbodi.nent Hal o enat e

2 d
KR BS P e |t Ak I T He AR RIS £ (e

- ot ePBSigas, contibmeads| yiingtlieod utsdd edrtgpwi)se dmt oclaloride-

o8y ble esckinn gate o Vibghues eplaot s, ane

zbnEenas tkeptisat dependentsolard dighulal €l prorert and

obtai-aadewas sCORki RHOHSLY cextEAEt edckeaBeEhe reactor,
30 said end product being silicon having a chloride

content of 33 at% The chloride-containing silicon

obhai redidiad to buddhitensi t gooll 1mikighcn®fandiee r edalide-
color. . - 10 - . RPatent .Clai . |.de--contai ni ng
sFPF%SﬁnﬁﬁgaFﬁ%&CB?t é#hﬁﬁﬁhgﬁﬁé&;ﬁgéég%%ﬁghfﬂégg t? be
halbogénetied polefsidedie arsradmaniary a 33 hardwlel evhrent fine-

o%réiﬁk%"hggogé%@cogtaining silicon 1is used. 1In this
Theha |de-conta|n|ngS|I|conaccord|n%to claim1l

cRaBget &M1cz F3IN thinFe | 15] €XPRELBRELY n 53 AUl FRIHQ w-
16he3. hibhegbatbdeaganhgi nsNpiSdh i gare BRecasldl NGhaso a bulk

Cb%hgh%y of 0.2 g/cm® to 1.5 g/cm’.’

The halide content is dependent on the grain size. The

halide content increases as the grain size grows.

A further alternative of the method according to the
invention is distinguished by the fact that the halide
content of the halide-containing silicon wused for
purification is set by means of aftertreatment. Said
aftertreatment preferably takes place under vacuum:. By

way of example, the chloride content of chloride-
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or 2, characterized in that it has a bulk density of
0.2 - 1.5 g/cnB. 15 4. The halide-containing silicon
according to any of the preceding clains,
characterized in that it hassa-grain size of 50 -
20000 pm 5. The halide-containing silicon

accordlng to ag¥ of ? t he Ere%edln 50
cFARTRLARAT aBt &F F2RACF net RRECAE LE oS PRs €9 RaFo S ahey HM
(SPnXRA6R (M =(Rakbgeh) )sdmeeari@mayoi elsl@fide content 15%)

hal ogens fond fi Q'&gas'éhnglééa'Jbiqte@;t TRE 4% by baking

hal i de- contalnlng silicon accor 0 aqy of 25 the

pFRceH? gt cPEP s 2c RRMEEE e S2E@D ﬁ ent %ﬁﬁﬁﬁQQxﬂFthOds

hﬁh@ﬁ@@epheﬂdbﬁ&ﬂ ézyatﬁ}_bl(@m yodlongled talSingt ader Wacuum,

The hal i de-containing silicon according to any of 30

tﬁ%m%r%%%ﬁ?%goglgfnsg chdiacterized in that it

contains chloride. 8. A nethod for producing the

hat i ﬁssc%@tegﬂ HIAUhS I dHLONGS6E OF EENDL £ OwdBY 9kgbh® to the
clains, 35 c acterjzed. in that th

receg Pfr E
hBrbyeh aoaoﬁfs.*r\%% r9he? ey 1GeConTIS e@wi 2 eved
castbhionsg addlttheonlmﬁelati@lactvﬁ)thoue Heampatdaadd devices
cord| t characteri at .
?ogena eéﬂb 3% ﬁgﬁe |g:|n%§odé%%' m?H l%nfeggﬁof ln
dP@pWL@elaS 1beaVhemgbehsdvasecklRed o rbeentermvecs# in the
CEgL-A® 8randnorshasaciebized nen hRat thﬁltnﬁr”§5mpletely
deconp05|t|on takes place in a tenperature range of
35pE15£39p0EY Managr-The nmethod according to clai m 10,
characterized in 10 that the tenperature for the

ST R PR A, o

8inmemiionharaﬂnfr|meﬁt|n:ﬁhatr¢mkemh@mﬂél with halide-
SHQBQE%%gO K§§515IH|QQS. tcgs@res§%ﬁ%"°fléot%ken to

ve atnnsp eric pressure.
mean the melt consisting of the mixture of halide-

containing silicon and silicon to be purified, or the
melt consisting solely of silicon to be purified. In
both cases, by means of the “replenishing” performed,
the corresponding purification process can be set, for

example readjusted or begun anew.

Yet another embodiment of the use of the invention is
distinguished by the fact that the melt is homogenized.
This can be effected, for example, by means of
agitation of 'the melt, in particular by crucible
rotation, use of a stirrer, etc. However,‘the'melt can
also be homogenized simply by being allowed to stand
for a sufficient time, such that suitable

homogenization arises by convection in this case.

The purification according to the invention can be
used, in particular, in Si crystallization methods, for
example in ingot casting methods, Czochralski methods,
EFG methods, string ribbon methods, RSG methods.
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13. The method according to any of clainms 8 to 12,
characterized in that an inert gas atnosphere, in 20
particul ar argon atnosphere, is maintained in the

reactor used for the thernmal sdeconposition. 14. The

nmet hod according to any of clains 8 to 13,

c rized i th t e of t.he
hg‘ﬁé%%E;ZSZlg:on %I ni gh%dsrklellgohhggifg%éd%%e seStl bmelt from
afheelhr saenemy gfalshi graabirgducent ailn nghsi Ilmer@rb: casting
lRetHbe, US@uPE1&P§sB§ilQ§éCQ§Ia'fﬁé&ké“|éfé”‘§¥6&ﬁé%&&lby

to any of the grecedlng ¢clains, for purifyin

 FBYSERLF gi WAFDs| B coHAtdbmits siWy the 4l | Qﬁ?llty of

ste@simatar@gHﬁﬂmﬁeaEDGWadnnng grbwcmmﬂmdghthee entlre

habl Upgi faLAST LICQBAL0 08 U Ad ) 3. TR T 19, IR cro
n ﬁere tles an

ure Imat1 ng t'he "1 npur’i
r@ﬁbb@fﬁg telqi@essﬂmélme@n fhbm rrgrrpwthl th%nf ectrepnadt aftube”

hati desi11ed 12 rod6. thBe usa iQford hanémél dergent akddiik ing
SI| con accoig % t n of clains to 14 for 3 3
pﬂ? FyFRYShat ati'ar gi S|*§coﬁ EOnﬁﬁiS|ﬁ@eth§ ges an
fpkbo&sﬂgdstepioﬁﬁrwﬂﬂef@ t he nhéabtmnggcalbhdn(mnthod
t urlfled I ntroduci hal j nt a n|ng il

| BebTeRE" Fbt YiaeS rer by STb et ne bt Cpha e | $Pheon
i mplEitfas t@ﬁad wtﬁgoci hér Shipen f géﬁwthe on?elaubiaﬁrtaﬁee a

forpreh |t abibabbdesrills I Ehecaqslelealccaa%@gatlo being
claim15 or. 16, characterjzed in that

h&PY8S- cYRESFni Ay SSTHcHn fisedt FR hiFHHégcorﬁ%lrﬂoﬁ?g The
schocnﬁam\Bkﬁ:h neaiHcal nsshal osethoé fficact p@nslutmngd s Ticon

Si. ctl 5 se t

HAHREE A el WSSO 1S LN Oeron cne
haliitdec-anomeétm Hgldglrl PedA luge@nids nedlatdensdntedvimgnts, a
S&%l?ﬂ&r%éﬁh s9ntaips halpgen chepdca | yd@86g§g5t0c§l a

The use according to any of ¢lains
terystathar@ceepfized in that granular, in partlcular
fine-grained halide-containing silicon is used. 25 20.
The use according to any of clains 15 to 19,
characterized in that the nelt is replenished with
hekedpl gopt amhodgmsnti con. 21. The use according
to any of clainms 15 to 20, 30 characterized in that
the nelt is honogenized. 22. The method according to
aHylogenphffis BSlyeipanecharediesd zaol 39M¢ halkenricasly in

usgd ifbrR 6FYSE@EE | Wadt i®htinuously introduced dropwise
nﬁgggdgIE&%&&%FU|%{H¥%§é§ngn gﬁéhg SWthh was kept at
a pressure of 300 mbar. The temperature of the reaction
zone was kept at 450°C. A solid granular end product .
obtaiﬁed was continuously extracted from the reactor,
said end product being silicon having a chloride
content of 33 at%. The chloride-containing silicon
obtained had a bulk density of 1.15 g/crﬁ3 and a red

color.
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35 Czochral ski net hods, EFG net hods, string ri bbon

met hods, RSG net hods. Patent C ains 1.

Hal i de- cont ai ni ng granul ar silicon obtained by thermal
deconposition of hal ogenatedi@ol ysil ane and - 5 having

a halide content of 1 at%- 50 at% 2.
Thehalide-containingsi&i%gﬂgcegggk?gto claiml1,
characterized in that it 1S present in as silcon

hal i de containing silicon. 10 3. The

hal i dex£PIAl BbRga $hlhg 0N sagGebAI NGH Gk e M byOr thermal
characterjzed 'Q¥%hﬁt It has a bul k density of 0,2 -
198CPRAB E 48R 4 Ofhe"RAPPEB2ESHT MR 31 cgrd having a
aie£ vt @k ngothtednyo Hf 1 t &xes pr esedatny. cl ai ns,

characterized in that it has a grain size of 50 -

20000 pm 5. The halide-containing silicon according to
afty of TP® t hbapidecaPRgatnangs, Ehaigeneri 2egondlimgat to
| &1 £00P1 | sesnhabeskh-aney (SinXankd (X hakogeRkke® in
t he vojds gé hal ogen-contai ning silicon grains,

WPERREHAH £OFM. 10. 25 6. The hali de-containing silicon
according to any of the preceding clains,

chara [ . ] Lt | hal .chem_cal4l.y.

1 xed o bonasi ot ditarhifi8 g s8R ERE B R i
sP¥i con sbededitieyitzedanynofthale prtecédisngac|biths, density
char@cserized %pcﬁhﬁt it contains chloride. 8. A nethod
for producing The halide-containing 35 silicon

according to any of the preceding clains,

cﬁar aC'lt‘?eEi hadii:i&—bbgtaﬁhﬁnbalsﬁgeI’a:ainerchl)MiIh@nEOi &ny of
t her ma ecanposed with.continuous .addition_in, a

S8Rt B XSS Nier o At The FPRESSTESFEFE %ot néPEact T oR2S 2

igrain size of 50 - 20000 pm.

5. The halide-containing silicon according to any of
the ' preceding <claims, characterized in that it
comprises halosilanes (SipXons2 (X = halogen)) in the

voids of halogen-containing silicon grains.

6. The halide-containing silicon according to any of
the preceding claims, characterized in that it
comprises halogen chemically fixedly bonded to Si

atoms.

7. The halide-containing silicon according to any of
the preceding claims, characterized in that it contains

chloride.

8. A method for producing the halide-containing
silicon according to any of the preceding claims,
characterized in that the halogenated polysilane 1is
thermally decomposed with continuous addition in a

reactor.
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2 selected so that silicon having a halide content of

1 at%- 50 at%is obtained directly in granular form

9. The nethod according to claim8, characterized in 5
that the obtained granular-silii<on is continously
extracted fromthe reactor. 10. The net hod

agcor dj [ .9, r i zed j t 1. .
Pl ogerarelpar s Hoase i Y T edhotd CIRE T ed in
rielRt ofhar dpdiocgenatet Phley igtansd B conrbiraguredanytef the
clahpBoB dpogPiseharacterized in that the thernal
deconposition takes place in a tenperature range of

350C - 1200C. 15 12. The nethod according to claim 11,
char acTies i methbd bhatlhheetietperathee bdr dlgms 8 and 9,

d SiLi of. t | n | ysi is. L
FhoPROnLHL 08 0! e De RASTANEL A Y BLLBABCLILIBRS cakes
cPhR®® BNt Bompehakaree¥Fazed Ph 3HATCthel? hef Gal

deconposition takes place at a pressure of 10-3 nbar
t 0. 300_nbar above at nospheric pressure. 25 14. The .
bt hod HE CBFRRRY COCARIIB CParHeis g1 Fhatdcteiized in.
chibatact ehhe zedempetdatran foerttlgas ddowgpheitejonn of the
p ' r her e, | intained in the

E et Rl PO AL TR R el BB e 30 15, The
met hod according to any of clains 8 to 14,

charactesi zRAHJA t HatotBengaldfeaspntsnt c0hikBe 8 to 11,
ha%lde-contalnlg%15|llcon obtqéned s set. b%, , K
afperer et hefd SERAC haed e Romtat nPRGOEPPRLG Ongsrakes
1pladée atseaofptéeshaei det contai mbag sidi cow anbardiaigpve
to. a e ' 1to 7, for -purifying '
n%%%?%%ﬁéf%glpg%g%ggﬁ; conprising the follow ng steps:

m xi ng hal i de-containing silicon with the

nmetal | engi eRlerid | §0Ro1Q1RE Hﬂfiéh?dkﬁf peLthBg 4 heo 12,
m xture and thereby sublinmating out the 5 inpurities ,
[ GRATRERBYE AGAt helsaheatr ot t PGt t F3F t FEFTOTRARFS. in

hnplé_ﬂgibaléﬁe_sh_rgon _lazmoébheu&edpfist h@naintaifnedl in 1the
al 1 de-contal,nLn I con according to, an 0 Cclal ns
(BSIFOF POrft sPRgtRBt BRFERGE cAr S0P HF EOR,
conprising the followi ng steps: nelting the

al | i ({1 : i £i,ed; ht raduci
Eg%fde?%gngg#ﬁﬁﬁg g???ggﬁgsnﬁﬁst%29névi g%%&%% Bﬁe?gbyl3'
sobhragt ergzedt inhe&hipkphhiet hed idgngandes\h f ttHee seareide-

fronthheiAgl tilAcbhe obetnell ARt dlethdy deslertAdhtaldie: of
use according to cLaLn1lgFg% 17, characterized in that

L RB L fialrUSSE ORPREALRGTE: PRObRCTSed [ s hal i de.

15. The use of the halide-containing silicon according
to any of the preceding claims, for purifying

~metallurgical silicon, comprising the following steps:

mixing halide-containing silicon with the metaliurgical

silicon to be purified;

melting the mixture and thereby sublimating out the
impurities and removing the same from the melt in the

form of metal halides.
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20 containing silicon which contains hal osil ane
fractions mxed wwth Si fractions. 19. The use
according to any of clainms 16 to 18, characterized in
that the halide-containing-si2icon 25 used is

hal i de- cont ai ning silicon which contains hal ogen

chem cally bonded to Si_.atons. . 20. The use .
atBor dTRG F8Sany oF S eI e s 218 A S et AGETRLn
t bat agrvanef aclaimspar t boulldyr fonep8@idydingednetallurgical
hal i deag0ONtahpLRgiay! ERNFLS1H8CHy s@dpsThe use _
according to any of "clains 16 to 30, cﬁaracterlzed in
that the nelt is replenished with halide-containing
Sihkl€dng Bhe #eldlllbhgibrthedlacenr dbnpet puanyies;

clainms 16 to 22, characterized in that it is used in

Si crystallization nethods, in particul ar ingot
captiraduabntiodsl ide-conpehnahgkisikachods ERGthe melt and

MehbedsystibIgmht BREN v c MR HROASH RSE iRt S . removing the

same from the melt in the form of metal halides.

17. The use according to claim 15 or 16, characterized
in that the halide-containing silicon used is halide-
containing silicon which contains halosilane fractions

mixed with Si fractions.

18. The use according to any of claims 15 to 17,
characterized in that the halide-containing silicon
used 1is halide-containing silicon which contains

halogen chemically bonded to Si atoms.

19. The use according to any of claims 15 to 18,
characterized in that granular, in particular fine-

grained halide-containing silicon is used.

20. The use according to any of claims 15 to 19,
characterized in that the melt is replenished with

halide-containing silicon.

21. The use according to any of claims 15 to 20,

characterized in that the melt is homogenized.

22. The method according to any of claims 15 to 21,
characterized in that it is used in Si crystallization
methods, in particular ingot casting. methods,
Czochralski methods, EFG methods, string ribbon
methods, RSG methods.



