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mance advantage of dichloronethane relative to 1,1,1 trichloroethane in
chl oroxi dation experiments on silicoppgefydosaies. The use of TCA as an HC
sourcesand'its application is wi del y practlced in the sem conductor
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ef ficientdory DETAIEDDESCRIPTIONDF THE INCENTIONIS | ow as 800[err] to give high
quality silicon oxides with |ow carbon incorporation. In addition, 20

t hese conpounddn the seafch for ECAsubisiitutésiwe discaveredthaticempmunds lof the formo@iH lxavpere & 1 218, FEA.
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t heksearch for TCAsubstitutes we di scovered that conpounds of the fornferr]
where. x = 2,3, or 4 are oxidized to the desired products[err]at
-Iomertenperatures with | ess detrinmental carbon com pounds than are

sat ur at edgschl or ohydr ocarbons of the form[err] where x=1,2 and Y=X+1. An
equi li brium 35 thernodynanmi ¢ anal ysis of many of these conpounds shows t hat
[err] where x=2, 3,4 and [err] where X=1 ,2 and Y=X+1 shoul d have
equi val ent products. However, our kinetic studies show the superiority of

t he unsaturated conpounds. The thernbdynam c and kinetic results are
sumari ze® bel ow. The results of equilibriumthernodynam c cal cul ati ons for
'HCl and TCA in oxygen show that identical prod- ucts with simlar
‘proportions are generated by both chlorine species. Species used in the

t her nrodynam ¢ cal -
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40 culations for TCA/[err] are shown in Table I. Only the species with
asterisks were used for [err] 45 50 BPosrasoo By O 574 809 Bl Table | Species

Used i n Thérnmodynamic Cal cul ations C Cd [err]

*HOC [err] [err] COoC1 [err] [err] [err]
[err] *C10 [err] - lerr] J’__lg__[ab H\. . [err] 10

OOHO [[er]r][ ] 1 Used lation [e]rr]15

* err err err

[err]{_ & [err] Cx1po CHO eF‘# Hoc][err] [err]
[err] *HC1 20 CoH * Spedi06¥ used *8l4 Cl -0 system

Table Il bel ow shows thate 3% TCA Ing ('gxygen [ SCO@E%“ val eagjgo 3% HCl in
oxygen at tenperatures frognz700 to 1360C with pect tQg artial pressures
of -t he products. For exa Ha, at 7 qrr] thé part| al pF ure of HCO 25
produced My oxi dation of db’:A is 99. that*H esul tingCiyom repl acing 1%
TCA wth 3% HCI gas. Tabl % U TCA (at ﬁ? err] WTH 3% HC

30 PARTI AL PRESSURE RATI ZCF SPECI FRC]\/I T FROM HC TEMP (O

[err] [err] CQerr] CHC] 2 *HO, 700 0.993
0.913 0.971 Q} 971 CHC] 0. 949 *ﬁg@ 0 991 0.913
0.969  # 0.969 %)2947 900, ~ 3 ), 0.913 0. 967
0. 967 0.946 1000 © 0. d8lCly Hplp13 0. 966
0. 966 0.944 40 CHZDIOO CH3C'I 0. 987HC1 0.913 0. 965
0. 965 0.943 1200 0. 986 0 914 0. 964 0. 964
0.943 13029 0. 986 0.914 964 0. 964
0.942 45 Tabl e 111 bef dnesteswusechdn Jhmré! r@s&!’&@mum ng nol e ratios of
products. 50 55 4 EP 0 574 809 Bl

b Table Il below shows that 1% TCA in oxygen is equivalent to 3% HCI in oxygen at temperatures from 700

to 1300°C with respect to partial pressures of the products. For example, at 700°C the partial pressure of HCI
25 produced by oxidation of TCA is 99.3% of that resulting from replacing 1% TCA with 3% HCI gas.

Iable 11
% COMPARISON OF 1% TCA (at 20°C) WITH 3% HC]
PARTIAL PRESSURE RATIOS OF SPECIES
(FROM_TCA/FROM HC1)
TEMP
. g el 0 0 £1, _CI0H_
700 0.993 0.913 0.971 0.971 0.949
800 0.991 0.913 0.969 0.969 0.947
900 0.989 0.913 0.967 - 0.967 0.946
1000 0.988 0.913 0.966 0.966 0.944
40 1100 0.987 0.913 0.965 0.965 0.943
P 1200 0.986 0.914 0.964 0.964 0.943
N 1300 0.986 0.914 - 0.964 0.964 0.942
45 Tabie Ml below shows the same results using mole ratios of products.
50
55



Table 111 COVPARI SON OF 1% TCA (AT 20[err] WTH 3% HCL MOLE RATI OS OF

SPECI ES ( FROM TCA/ FROM HC1) TENP 10 gpos74 40884 HA

[err] - ‘ [err] 700 1.013 0. 942 0. 990 0. 990
0. 968 800 1.011 0.942 0.988 0.988 0. 966
900 1. 009 0.942 0. 9871a 1 0.987 0. 965 1000
1.008 0.942 0. 985 0. 9%§JLLL 0.963 1100 1. 007
0. 942 0. 985 0. CBMPARISON OFO10GRA 1AP020°C) WITH 55008 0.942
0.983 ) 5 0.984 0.962 1300 1. 006 0.942 0.981
0.983 0.961 20 Tabl e |V bdiObky RN 80% OprSPEEEES| ng dat a used as

input to the thernmodynanic cal cul ati on{RROMGICAAFROMAMEYY | v 25

PROCESS SPECI FII ONS FOR 3 (SLPM) TOTAL FLOW Source Vapor

N2 carrier Soufke Tenp Press At ons/ ol ecul requi Vol
% Source 10 [er T§;l~ Oz 2L ¢ 2— sccn1 1

- - - 700 .01 4 0 °G90 0.950 T4 ¢.968 29
100 2 ggg3 é 011 § %,Zr gDCM 958 20 o 966 332

1 2 900 57.009 DCE o 987 0 o, 987100 965 2

2 2 10009 1.008.5 350.942 4CP g.985 50 0.985 -0'5953 3
4 4 16 11865 1.00D. 75 TGPoa2 50,985 19085 03962 5
3 198 1200 1 DOCHO6 80942 0033 0.984 40.962 2

297 1. 51300P 1.906 0.94%0 0. 983 B983 2 - 0.961 297
1.5 NPC 20 275 3 159 3 40

The chlorjine s Tabl e
V. The 1 Po q aFf @R, Bt el '?'“3‘?‘“6 **?“a"% b B, 17
50 55 5 EP 0 574 809 Bl Tabl e V ANALYSIS OF EQUI LI BRI UM MOLES OF SEVERAL
SPEG_ES CGENERATED 5 $gigHE[CMIDATICN OF ORGANI C
CHLORI NE SOQURCES Rel ative nunber of noles from'l) TEMP 10

TCA(2) DGWM(2) TDCE(2) 4@@@@9@@@&:@%@)‘5ra@n@gswwpm AR 1.013
1. 005 1.018 1.052 1.278 1.377 576

Source Vapor N, carrier Source
Temp Press toms/molecules required Vol. %
Source °C Torr c H cl sccm
3
HC1 - - 0 1 1 -- 3
TCA 20 100 2 3 3 198 1
DCM 20 - 335 1 2 2 57 1.5
TBCE 0 100 . 2 2 2 169 1.5
35 4Cp 50 19.5 3 4 4 855 0.75
Tcp 50 1060 3 5 3 198 1
DCE 30 100 2 4 2 297 1.5
DCP 39 100 3 6 2 297 1.5
NPC 20 275 3 7 1 159 3
40
; The chlorine source abbreviations are explained below in relation to Table V. The H fo Cl ratios in the com-
Ly pounds studied ranged from 1:1 to 7:1.
45
50



800 1.011 1.004 1.011 , 1.044 1.262 1.348 1.506 1.724 900 1.009
1.004 1. 009 1.038 1.245 "1.314gpgsrd44dem1 1.585 15 1000 1.008
1.003 + 1.008 1.032 1.229 1.290 1.384 1.481 1100 1.007 1.003

1. 007 1.028 1.214 1.264 1.337 1.404 Rel ative nunber of nol es of
[err]from TEMP C TCA DCM TDCE ;;”433 TCP DCE DCP

NPC 700 0.990 0.996 0. 990 0.959 0. 705 0. 549 0. 291 800

0.988 0.996 0.988 £:900
0.987, 0.995 0.987 A"Ag’.’ BYTAT YOI 9 Otk BEkIES oENERpTER

0.994° 0,987  0.946 =) 0. 7994
0.984  0.937 0.518 0.404 0.241  0.088 TEMP Rel ative
nunber of noles of [err] fromwﬁﬁm@ﬁl TDCE acp
TCP  DCE DGR NPG,_ (00 Ter .971
2488 415 %00, eaRlopont® 1oee®  ace(® 1p@ peet®) pep® 4 717
AT 900 2. 280 2. 993
5270 14,88 70001.013 1.005 1.018  1.052 1 278 1.37D. 47576 3. 319065, 981
17.18 1100 800 1.011 1.004 1.011  1.044 2689 1.34861 551 2419 63

40 Rel ative nu gp df iségﬁ [bropg af%egmre &450}%%8 c 1-385 Tcp
aoce 1 §§%ﬁ§ 929 1.4
6080 0. 626 11997 PR7 . 45%8 1414, ‘b o0 1%983593.2ven

are relative to the nol es of speC| es produced by a 3% HCl process 50 (2)
TCA - 1,1, 1-trichl oroet hane

trans-1, 2-di chlygypet hyl ene 4 @P%fcﬂé: So?ﬁpr%pane DCE -

1, 2-di chi®Br oet hape 5%% - 1 lagptrigdd or qgeopapep DCP - NPC

1, 2-di chl or opr opane n pr opy chl oride (1-chl oropropane) 6 EP 0 574
809@,1 Tabl eVshag® t(h990eubss f 0090t he 02988 | DLIE3und 7081 rlod4ham 0.291

cal cul ati onsf or t808di 0.0988 er(t.896 or 0:888sou0c952s 0. Bach0.6d8r ds44hput 0p208vi ded
the sane gol e i g0t ®P8ZhIGEINe AD8T 3%0HEAE ploiiSssO.53TA,0.068] afdl4BDCE
produce si ni | ar 1409985 0f0.884 esOHB7HC . 846] 0a577f r Qf6Bhel-281 solrHR 4cP,
al so with H equbl00 0885 (5.88ice8-38dodud:-83% 018 19494 A-2FLr enBe2B8 [ om

TCA. The relative number of noles of oxygen is not as im 5 port ant
since there is a high excess of .oxygen in h p A&'eomdatlon of
silicon ism a fu ) X GG Ee3 QT gslo erat ures.

However, at |owel" pep DM TOCE 4P  ICP  DCE  DCP NPC

700 « Same as C\z - 1.971 2.488 4.115 10.99
35 800 2.113 2.717 4.642 12.80
900 2.280 2.993 5.270 14.88
1000 2.474 3.310 5.981 17.18
1100 2.689 3.661 6.755 19.63
40
; Relative number of moles of 2 after reaction with
3 TEMP

_°C ICA DM IDCE  4CP  ICR < DCE  DCP _NEC

45 700 - 0.932 0,980 0.926 0.705 0.917 0.876 0.853 0.808
1100

(1) Values given are relative to the moles of species produced by a 3%
) HC1 process. ,

50 (2) TCA - 1,1,1-trichloroethane
DCM - Methy]ene Chloride
TDCE- trans-1,2- d1ch]oroethy]ene
4cp - 1,1,1 2-tetrach]oropropane

DCE - l,Z-dichloroethane
56 TCP - 1,1,1-trichloropropane
DCP - 1,2-dichloropropane
NPC - n-propylchloride (l-chloropropane)



tenperatures (800[err] or less) there nay be inconpl ete conversions of
chlorine sources to the desi red prodpshsra st k4 Neti ¢ study showed that the
sources wefe not equivalent for short reactlon t| rres The studyvvas

conducted in a_s I nacet ube Wlt tyre nes
mﬂl sgﬁ ﬁ tﬁ
chosen to prod ow ;@ [1 eg@
gas anal yzer? l@énp;gféo%c:g :s%cla oeérgjﬁ w:wﬁ urce §alsown .a
vere recor de i .%n r&wr’ef'k om, Js%f&gg%ﬁls s m

wer e nor - 5 matlr&ﬁ‘in e .;Pelac ﬁggraﬁﬁ’num

the carriergas Thé?’oxidﬁt%%i%fh&&n H Blslaﬁe%ﬁumﬁméé%ﬁu &%p&r@tﬁu‘é& %wevIP&lower
resul ts for ﬁﬂ%@@ﬂs@d@@mss)&e nsyymﬁ dedked
respect i vel ykifdtic tdliySshbviddithal fhe sduftesvelé ﬁth@@Eeht%rSﬁbﬂ%abﬁUn tings. DCM and even
TCA in providi rmeduily wekdehduttdd ih & Sfidl iuRibcPiubelvitgss flols 4nd teflpéraiuidbried Ghoddnito produce
heavi er higdr 80.8660M1 réqRbsh tinte. Thé patdo SesiduaRsas Slykel (REA) was Todatell downsiteafi froni thre-
si |l i con oxi dactionlzoaé.Spabira heledsvoribduith dnl @ithpeat thechlotiticsoote. [TRadifferarice BpectraWeB'S nor-
unit (AMJ) pmeltzedib thp nitragen partial predsarbi nitegdnovasi@ed asthé daaier gaa titiagspert théletiloring soences
this tabl e niptethareacto.gur es have been corrected for detector sensitivities.
Such corr ect i oiThe msults tor §04% aseabowr imEiguresi 152, nd3 for GAROM; el TOCE Inespertivdii At this tem-
speci es. B0 FRatfure TDCE Reunatidr {aDGYtand even IGA i pesviding th desivd regstinipeoguctswhile eliminating
Rel ative per @M@y@cghpmles TheseTspgecies could contaminate the growing silicon gxigerTabig Vi below

nd( 1) shows the percentage of heavy gtemiq mass unit{4MU) partial pressureselgiige to HC in the reactlopﬁngO
100 0.018 ther this fable ney tlyéigures have been cqﬁractggor de@cﬁg?gnsitwmes Such FR!rectlons would i increase, 4
92 nd the relative ghupgguges of high AMU sprgiesy, o 13 0.53 nd

35 (1) Rot det ect ed. According to the present invention, 150mm di aneter
p- (1 00) single crystal silicon wafers were ofakliez¥li In 40 a quartz
furface held at 800[err] in an exc Sy of ox q:en W th the chI or ohydr ocar bon
carried into the furnace by a caPgladivegpercentages of high AMU 3peciss val ent of

3% hydroggn chloride (HCl) was added to t]h oxi di Lzl atfm)s- phere, the
chlorine source being in one party,of ﬁ%ﬁﬁ—g—%—-—-ﬁfphl or oet hane
(TCA) and in the other part of t I ment t s-1,2- hl or oet hyl ene

(TDCE CHCI =CHCI ). The experi nment 1\3@3 (;,aﬂr)l ed onguwykl hi gg(d ntegrity oxides
at least 10 nm (100A) thick werejgrepaged. 45 g, 051Phy5| caid properties of
the oxi de® were eval uated by el |l i1posmatoy totab.ogeray fl u@r escence,
spectronetry, secondary ion nmass $SfectOi@@wetry, add vapor pliase
‘deconposition - atom c absorption9peotiroscopy. 0H58c- tricm properties
wer e determned by capacitance-voBfag®.1&urface0ciarge analdysis, and

m crowave photocon- ductivity decay. These studi es established the average
oxi de nor¥hol ogy, dmhgg%? apd interface state characteristics, 50 and
heavy netal cont amdr))z;tl fedrcA and TDCE sour ces produced filnms with
'simlar values of[err]from0.7 to 1. 2x[err] The oxi de growth rates for both

h I d ff |
chem cals were jde tlctﬁﬁiﬁrf?‘f)im "@ﬁg-@ 'aT?YeZP ere e i

properti €3 agua &0 2h it dlnt:gfg %@
Ji\ﬁ( faht cﬁjﬁ ct}g
° @1 1. etmew) ot gart

for TCA pr oc§
rephgeed TCAghe Y
1000[ €rr] ONgdind dBlmests h&@E—d rS‘Jtlﬁ,lenéJﬁbBﬂ af/or SHileRtlas Ertied oh uhtiTigh
were grown Winteritly 14k BASRER i {1doRRhiEIAIEpreared2 1O 15 nm (120 to 250A
There werg sl i Gysicdi grdpBHiSs st 8 okidbs %ed@auﬁfeew NipbsiieRy, 1ot kindy flubteschbitd, sﬁm&@l s
wi th the TDChecgiidaitith rddb Sfectrsietiy afidvapbihhds¥dgdompdsttion 1 didhilc iuaeptmépdcmse@ymuec-
920[ err] and ifa@fopériids wemSsiBRAMIned 6Y dapackines-eolttlgel SupfacthsiGe dnbigsiss sl nticrévasle priatscdne
.caused by sl idgdititydedafer ences in the delivery systems. Delivering chem cals
by bubbl i n g t hrihespistudies established the average oxide morphology, fixed charge and interface state characteristics,
. and heavy metal contamination. Both TCA.and TDCE sources produced films with similar values of Q,, from
0.7 to 1.2x10'1 cm-2. The oxide growth rates for both chemicals were identical. The most significant difference
in film properties was a lower defect density of 0.2/cm2 for TDCE vs. 0.8/cm2 for TCA processes. This implies
that device yields would improve if TDCE replaced TCA.
TDCE and TCA were evaluated in a similar manner at 920 and 1000°C on p-(100) silicon wafers. Using
55 3% equivalent HCL, films were grown with thicknesses in the range of 12 to 15 nm (120 to 250A).
There were slight differences in oxide growth rates using the two chemicals with the TDCE growth rates
being 4% and 1% greater than the TCA rates at 920°C and 1000°C respectively. These differences are smalil
and may be caused by slight differences in the delivery systems. Delivering chemicals by bubbling through
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*C L M & high vapor pressure liquids is an |nexac
slightly high chem cal container heagspsfa@ePafssure (a f 'Tmﬁm"(j![mw
torr)oraslightlyl owerterrperature (err) wil decrease t he them ca

by 1% However, these r Jts establ h erfor manﬁe of TDCE a

d
the higher t F"g th’ gg up
of wafers ha a

gi 8§ert mp I'BSITe uwalent oro‘g‘e?ﬁ:?t al
oxi des xveigln f@mc@r pm\sgi et %gﬁf%& s%l? 'ﬁ Gf'” r%’

¢
films had fig ﬁﬁ% 1rcﬁﬁ9fl43$llﬁ had fibid &rerigthe’of f.l‘!rr{s n9@1
hi gher fi el dstﬁhgtmmnl‘r&.«ﬁmwmz ahdROGCAEWe R, th%%ﬁ}fe?éasb .Jévél%%rakpehhw s&or,
this differ egim doalfrhgsvBméribusing TOCE RS/ bk [EBSthah10% Ih&¥e filnfs@belaBoeptasia Y silicon integrated
i nprovenent ¢igiieg TDCE maybe [ess than 10% These filnms are acceptable for
silicon Imt egr ahaskiyeis bfthé thermodydamic data S\iggedticthat friost chibrodaftons wistildBe @yrdetdlE dedérh-a
suggest s t haposedts COLdn earioushydiayes, oxyger diid Bitorinecoptaining spgciekat Binperftareead |dwas 760°C.|
and vari ous Howbvange analysixgfthekinetic datgsuggnsisthat eqoahbwmibans nthydreges andshlarines is not sufficient
t enper at ur estogearéntay an offett@ KOG surdelomaiey eoanditions whialnbrg sertrolizdl by the rdte of degompebitiom of
suggest s t hathe pgerssor. Wafehprocessirg ihtypieatiyyeanried iout i uartk tube reagiorrimwhich thef prodessgaseso
guar ant e anarenfredueqdatongiend of the tube angislirwn pash thel ivefprs asthegrses flodewnrthe ubegnd eyt t
the rate of @ ufingshe aptuatyseof tharasursess. Incoppiels copbystiansa raquced temporaiures £q
carried out 'ie?P'té{‘t mfaf'%“fbe&&&eeﬁfs 'Wﬂfhﬂﬂlﬂeﬂnqe & apfiystratedin the abave gxampigs, there
i ntroduced afv® BTl EP ?:ﬂ"a és Tsﬁ‘ﬁ‘@ r‘I"H é’\ﬂﬁ‘? ?Pefﬂ‘ﬂﬂ‘e\)@i“%? ’%f?‘*?%'@ t'@éﬁ%%’"

flow d thﬂ
prg\(llvurg\g?zg ne| o % E¥ H%}}?mqﬁqlgge Mdf}n Is;rjns?l]-
;[Eeklbgcg_rbgor aoﬁhe? 8% ?dm‘g § % tl thl int ole, ﬁr
trans dichl OFe ir&l ear hfs okﬁewauam.fs exas chAa ﬁéitﬁ ensures

properti € Ogat ﬂ GEfQW}né% Fintd AL RtmeSPrEr il n&Vd a significaithy rbdRicai Vel kdUedtic D€

bound by t heﬁzrnwfme&enmﬁmms RSBk ladily (1B inpdsal beishs Riekéhed th@ﬁlgﬂel“alﬁtb&st rans-
di chl oroethyl ene i.e. the carbon-carbon double bond, has rendered it nore

sensitive to oxidati on This sensi- tivity has anot her maj or advant age
regardi ng thelapwd ual application of this material in the electronics

i ndustry.sosFor exanple, the trans-dichl oroethane, the preferred enbodi ment
of the i nvent.i oxpromsddordhvenmal oxidationcof a siticah artitle éanpddiraiesBpelafys i n t he

envi ronnment. Thi s iheatingithe sificon awtitle tom temperature in eXcessef 709Gain @ Bactorear s f or TCA.
This sensitivity efflowings gasgousmiixtyre ofian exqebsoef 9xygest and|qj chlonebpdeocarbdn hayingshe grneral
at nosphere wi | |formeia&thClswhan xis 2 3191 4 ipto saidingacies. saifl thierehydrprsrbor bringselaqted hesedupesn
of the oz¥ne | dipapiity prheing readilyjang completply gidizeq ugriecbpppiedtendiionsand: | ¢ r eaches
the higher altituddintainingierpesusgyof said silicpn asidede sqdgasaopripirtie ugsl seifaxidefien igreomplet-

silicon articl epdcorrprl sing the steps of: heating the silicon article to a

t t f .7 t fl I Xt

of o oxagastof BRTATIB RORA LIS APS SAHBHORROT Ry eraeBEREA® f or mul a
wh bon b

[sZ|r Q\A . de[):si d'ﬁ ss%gQJm.é ) 8|Ta'9\15\@4 flm s%&#l&%lgdéé"an &gis%fcﬁ’ik!rx%ﬁy?e%é“ on being

Ity o I'ng readi Iy an conpletely

oxi di zed undgr £ H@mﬁﬁ&&ﬂnﬁ@&ﬂﬂi%&m@aﬂcmmy%&%h R4, 16iRBRthfers! Sai d
silicon article to said gaseous m xture until said oxidation 1s conplet-
ed. 2. A $r 0§.eprédessdcsbrdivy td Claife!1nsroin sald\hlofhytirdearbéh :%Ie&é&#dﬁﬂhm istirfy es-
trans-di chl or Oeﬂehléllﬁa&ans%hﬁmetﬁylﬁémloﬁﬁtﬁﬂérm 0diéordeth@bri® ahd itidretRli d
chl orohydrocarbon Is cis-dichloroethylene. 4. A process according to Claim

1 wherei n saé.d Aprbosssincidasigperodaade tub@s dsed inthemidnaraciré biskdit@hductd devites uaing Liemicals
accordi ng t o Clapondépositimrcemprisibgithel stepsl oir ohydr ocarbon i s sel ected fromthe
group corf8i sting edeatingthefuthdey tubé totartamperativecih dsessaf 309t ne,

ci s-di chl or oet hyl erflewing a gasgousimbdyre oft e \ekeepacof grygemandta shiorohydrposrbanfhavigy the\general
process for cl e')émuh LGl wherein x i§12e3 ondde gl camier paschrangh 6id tube sald ghlorehydrpearhen beindor
devi ces using cieleRPEhased upprits ahility sheing eAdily gpgso WB'P‘H‘%”E‘%" yidagite gigted conditions; and

maintaining said tube at temperature and in contact.with said mixture in sald carrier gas until said
55 tube is sufficlently clean.

,,,,_2_

7. Aprocess according to Claim 6 wherein said chlorohydrocarbon is trans-dichloroethylene.



50 ‘ ) heati ng the furnace t'ube t'o a tenperatu

800[err] flow ng a gaseous m xture Okp@B748068%S Of oxﬂﬂll“]ﬂﬂ“ﬂﬁﬂl'sl)n'!" :
chl or ohydr 6carbon having the general fornmula [err] whereifi x"is"2,°3or 4
in a carriergga ngnl. i S aj hl orohydracar hon i ng sel ected
based upon its %%rls%llg? y 0 '5593%gﬁfé“uér)“g"aeaﬁ'ﬂasﬁﬁé‘ﬁa’%ﬁp#bé? é’%?'c@?{?ﬁ%ﬁ%ﬁ under the
stated condi §i OQSoeeRd kel Rl o r.af: I n
contactw th s'aiga‘?n xture |dr}Lsélg{Md%aefﬁ%F%gggh%ﬁlﬁms%gfﬁé@[gsﬂggﬁ ube is
suf f Lci engl y 16| £gtBoessaccdiil t0 ERRTe iRl st BRlorbidrbtariol s Qel¥disaTiBinthefdu consisting of
chl or ohydr ocar bedhs-dishidrbetiyfens] icis alchIsrostiyRYs, A R&iichiBroethyléne afid mikturedherest. * 8. A
process according to Caim6 wherein said chlorohydrocarbon

ci s-dichloroethylene. 9. A process according to Claim6 wherein said

chl or ohydr oc pafesanspriiéhel - di chl or oet hyl ene. 5 10. Aprocess according to
Claim 6 weerein said chl orohydrocarbon is selected fromthe group

consi sting ofi. tYerfabrentfiicdid ihermistlizyOxigiation einessSilitlumbégenstentidsyebdes man

1, 1- di chl or oet hyenSiiiciumgedenstard in pipem Rérltonaf eindamperatanvopiitfer T00C extiitzt.  Ver f ahr en
fOr die therm s@mawmmmmmume@qumwg sieffundeinem Chindiohlaawesseeatoffdlerall-
Si 1i dumgegenst agfmeinen Eanmel Bl it dof x A droderi4rist, imdamReriar ainstiigyn Effeyobpiispehlorkoh-
erhitzt; ®ne g'&@'Pﬁﬁfﬁ?j@“ﬂT%%?ﬂHﬁbFéﬁ'ﬂ?_“'Q?@W%lé'?*‘g' dpnangegebraen; Begingungenrageh yady,
Chl or kohl enwas s¥of¥ingiopxi u ’f“-’"'_ng@IEWFW‘"F%%“W&F%}““??‘I‘fﬁ?éﬁ"'ﬁ'“’ﬂg,eg?sﬁ%r
4 ist, in den REHRENGYE; %gw@w (BB9eFChIAER - der Chl or koh- 15

| enwasserstoff aufqgrund seiner, Fi.hi gkei hlt w r..den

angegebe ngn edl %@'ﬁ'b'éaﬁh $"af§rgﬁ hE%i 9?}'857'? E"f"?ﬁ‘ﬁ"’?’gascﬁ?(ya{fg’%’%”?ﬂ""\?@%"@%’h’?t und di e
Ei nwi rkung dgr ' ' .
aufrecht br hal't, " Dbi @L@%ﬁ:&%a ?gﬂg%’@ggéscgﬁ'fﬂ%“s%@%&%’g‘?ﬁg‘gsﬂ@ﬁ a nr'%'n nach
Anspruch 1, gei vhianfufitdn ARbREHD B @&M@é%ﬁl&&&@n%&s&@t&%.@bﬁﬂ&@ﬁ?&ﬂ&! en ist. 20
3. Verfahren nach Anspruch 1, bei dem der Chl orkohl enwasser st of f

ci s- Di chl 8r eshyVeérfanre hach AnspRh 7 28 8din et CRiorkBiehwasehstols aub Qér ifl Webéhaichen aus trans-
Chl or kohl enwas spictidréthylen,lcislbicHoedityh o 1yictiorethyfeh und’deren Misch(Rfénasteienden Guppe aus-
Anspruch 1, belgalamister Chl or kohl enwaserstof f aus der i mwesentlichen aus
trans- Dichlorethylen, cis-Dichlorethylen, 1,1-D chlorethylen und deren

M schungen beést enfahrerezur R¥inigpgvon tial derdietstelhing véntHalb@iterkéenichiahgee nnterierwiSixung dpochy-
von bei d®r Herweeheh Danpfabecheibisig () véywerdeien Ofetralrere bei dem man/er wendung der

che- 30 m dasifenroeavpsineienprmtunyonibeBPC epbitzhendet en Of enrohren, bei dem
man des Of enr oheinegasfomiigedMistlung avssingm Uperschal Spueptaffu eirer Ghiariohleryypsserstoff der all-
gasfbrm ge M scmggemp*\‘hﬁh- ingerx2ctnegr 4dp nainemdrigengapduish ¢as iRohr strémen 146t, wobei
Chl or kohl enwas ?Tg:rfp ﬁyh‘%ﬁm%%%%fﬁ%;wwm upter den apgaggbepen Bedingyar
4 ist, in™eine 'Stronen |1 At,_ wobei [

Chl or kohl envassi#? H'%rgldfgmigwﬁw o o i e R0 e TR s s Bt eue-
angegebonen BediPIFHRIA Sauges st gen rasch und vol |l standig oxidiert zu werden
und des Rohr ,au | ] . h dem

Tr ager gashi r't %@g@@%ﬁ&%ﬁ@&%y @%PJ@%@%@L@@%&%@?@{@Mﬁ:ﬁ%@pl? % trF1en nach
Anspruch 6, BE! vélfaeflficn b bhi ABHES ElbkbilnliadsbrdB sbERbBh IR €N 1t 40

8. Werfahren nach Anspruch 6, bei dem der Chior kohl enwasser st of

‘ci s- Di chl or ephyVérfanreshach Anspdeif 6, B4 46 dér SRIbrkSHleniNaskeRtoff 1,18 niofbRiyle BL

Chl or kohl enwWasserstoff 1,1-Dichlorethylen !st. 45 10. Verfahron nach
Anspruch &, hei velanres fach Bhspauck 8/ 1be Behi Bet IChiofkblilenvesersiil aus derViRSRS4nklichdnas falts-
trans- Di chl or ebisidrethyencdissbiChilozdthyian et 1itiionethylen indieedn| Mischunbatl bestehendbnGeuppé aus-
M schungen best généidgtn G uppe aus-

50 Revendications

1. Procédé pour 'oxydation thermigue d'un article en silicium comprenant les étapes de :
chauffage de P'article en silicium 2 une température supérieure & 700°C dans un réacteur ;
écoulement d'un mélange gazeux fait d'un excés d'oxygéne et d’'un chlorohydrocarbure répondant
&5 a la formule générale C,H,Cl, dans laquelle x est 2, 3 ou 4 dans ledit réacteur, ledit chlorohydrocarbure
étant choisi eu égard 4 sa capacité a étre facilement et complétement oxydé dans les conditions indi-
quées ; et
maintien de I'exposition dudit article en silicium audit mélange gazeux jusqu’a ce que {adite oxy-



gewai hit ist. 50 Revendlcations 1. Proc6d6 pour |'oxydation therm que d un
article en siliciumconprenant |es GEﬁQgﬁﬁgmchauffagﬁm u

siliciuma une tenp6rature superieure A 7000C dans un ' ﬂ""mummﬂ]t
d' un nel ange gagzeux {‘ ct d' un exces d' oxygene et d'un chl of olyd™ocarbtre

r 6pondant 65 LR mul e gén6rale C HC x dans |laquelle x est 2, 3 ou
4 dans ledit | .0 i A na
capacit6 A M gﬂ@%m fon 1d rgxﬂhq.caﬁm ﬁ&?%ﬁ%ﬁt‘éﬁ{ &H@ﬁydg:feérﬂk ERlu3hs. |o?b%§|§|1n

erren COI’Tp oxyde dens ea COI’] I ons

queeg;. et 5 Mg Ntd5idaéiiich naeré\ranaéat.anqndé;tu@h.seu naa.ia.ﬁloﬁydﬁoearﬁdré éswele@a@m%émmbange
gazeux ]USC]U A ce quo |l adite oxy- * dation sal

achevée. 2. 4Prmedadeseion ié}avehcﬁcaﬁ@i\ﬂemib fegdel I@Jﬂt oiﬂoroﬂﬂfb‘éarb@aéb?ie 1|1ﬂﬂi1foroéthyléne

chl orohydrocarbure est le trans- di chl or 06t hyl ene. 5 3. ProchdA selon | a
revendi cati os IRroddadedlioh RGEVENdichid i [dandidqaél REY chlofuhgdrdetidbare €t tholsRians le groupe constitué
ci s-di chl®r oet hashentieiemeht du frinediehlaro&tindens) du ais-dieMaostiyidad, ido n,1-Hichiokastbyldne giLilleurs

| edit chl orohyomélagedoure est e 1 ,1-dichloro6thylene. 5. Poodd6 solon |a
revendi cation 1, dans |equel |edit chlorohydrocarbure est choisi dans le
groups const 6t URrocBds pour nettayariesiqursdutiuaisesvtilisés daps [afabrication Hésgisp@itifasemiqenductiayrs uti-
ci s-di chl or 06t Hipartsleslépdychimique e ipbase wireus: dapprernst les étapes desur s nbl anges. 6.
Proced6 p$ur nettof@?“fﬁ@sdumwwlﬁ'faﬁﬂﬂ?a?m&at%FWPPE@G?WQ§ Ia fabri catl on des

di sposi tifs senj corideHame nmélﬁngengszﬁeﬂthea@%aeexv&wm

conpr enant Iea Qfiéralg £,H,Cl,, dans laquelle % g%gﬁ"? J"e"tt%'b T'%i’legéed!i °Hht
température su °’P\hy§ [ﬂh@ﬁﬁ‘h ga ametet complptergent
PR L 9 SURBLS P ciavvgcasé;tume?aasﬁaasvlgf@%%a'a-et
four tu- bul ai re, Ioro lty rrf)"clélr usf"te$u T&hgl SI' eu 6gard A sa capam t6
A tre facil gmeghal '|d é@mt.w Qﬁe&%ﬂlﬁmhﬁﬁm&ﬁﬂ&'ési lo 8- dicdRfdiodifsne, - €t 20
mai ntl en dudit four tubulaire l'a tenp6rature et en contact avec Iedlt

‘el ange dgnsgl e‘db&édmnvap‘memwmd 6) &fiBdirdnGIBhydkRarbupslést 1o bR ldichibrodtivaens.” € sol t
suffi samment propre. 7. Proced6 salon |a revendlcation 6, ob |edit

chl or ohydr ocqr brisdsd@sulon lrevehdidalion d, a1k chblohydtodsibure ekble 18-dichiblostafiane. sal on | a
revendi cation 6, ob ledit chlorohydrocarbure est |e cis-dichloroethylene.
9. Procede | Rrocétié@selonVearadndications) obledidhlotobydirdcarbiné ext coisiitancla glougeasomstitué par le
1, 1- di chlsar 06t hyengdiehlordéihyleRty, emisctiichlioobtbyiknede 1,¢-diohictodtiatenoet legirs nudangesdi t

chl or ohydr ocarbure est choisi dans |e groups constitu6 par le 30
trans-dl chl oro6t hyl ene, |le cis-dichloroethylbnie, |e 1,1-dichloroethyl ene
et leurs nelanges. 35 40 45 50 55 10
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