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Met hod for manufacturing titani um di oxi de by oxi di sing
titaniumtetrachloride Field of the invention The
invention relates to the manufacture of titanium
di oxi de by oxidising titaniumtetrachl oride and
subsequent|ly cooling the titani um di oxi de particl e/ gas
m xture in a cooling section, where the gas/particle
flowis caused to rotate. to Technological backgr ound
ﬁ&ﬂﬁ?i_ nventi on A conner0|allg plied nmethod for
tor ransgRctyringrtiter doxide: xpwgﬁ@mg titRiy I etiachioride
i schloride process, is based on titaniumtetrachl oride
(Ti C14) being converted into titani um di oxi de and
chlorine gas in a tubular reactor using a preheated,
FieltXitiei isvamgomas, such as oxygen, air, etc., and certain
addi tives. The oxidation reaction is highly
exot herm c, neani n% that the reaction mxture displays
The t”é?ﬁB@F‘ seipel By maBfectyra shtitanigp giogde Y PYdiing tieaipl et e
tetraGieitRI Bt @Dbsebfer@y SEINAG the BRIMUNCABERS pRM/dAdnigektih 9 '&oollng
art clea fozged are cooled to bel ow

ne
sec“?%d&?ﬁ%ﬁgﬁg/ rﬁﬂ% WL SPUEEL Pf88tn t he gas flow. Cooling
directly after the conpletion of particle formation
nmust take place rapidly in order to prevent further
partl cle grovvth To this end, the tubular reactor or
=i L ion is externally cooled with

mater fron1th|s p0|nt onwar ds. However, the transfer

oo o S S e VB B B e

chloridepercewslid baskd bitabium Udtenchibedecinl,) bsing benveearihidttitanium
dloxﬁé)?r\d Hbring §5§ ? kﬁﬁé%%a%lo? g5|{1 H%hgaé 1 %ﬁsg'ig g%% rsglgl?:ﬁ on

ds are uced reac
OXYgeipairt §fF- sa'Fde%@gfélﬂ adolmtels Th@ﬂdﬂtl@hf{eadwnaﬁf higldy exctfiengic, meaning

that tﬁé %@{Bn rﬂ&ﬁ:\v&%@éys rféin;fé?at&r@@ of RBEhId 5 °chB|?ovﬁ]%rédhmplete

ds used in atent are abrasive parti

°°“"§fﬁ'8ﬂ S d&iﬁ’ﬁ?tfef%'&ﬁ%P SPolRgsretrat t@a T*F?Z@E”ﬁ?&'ﬁ partiglessormediare
coolgaias beloleogingeso of ahcﬂ)kl@bl’a&fecﬂrdlrﬁthb@aﬁ ﬂaﬁ QBBlingldi@cHditdbthe

comp?%loh %fs paef{lc?e n%%é&lon 9!9 Ptsd n;') %‘c%qegraé) glgl J;”[ %' er tg quVﬁrg:?Lg@gE ?aéﬁc_le
growBe @ thixeenef the Iﬁéqular mp@mr the teactsceagbngswictiatsis betginallyt @oled with

wate%@%ﬁ&ﬂt%né\/é}di he | ower one-third of the tube
unmference in the horizontal reactor cooling

HOW%’SE: t“?eotfﬁfﬁ?g pfheaklp g coplingavaierie FevBeahnigPagricy. tharia aulation
of TICDJ’DIQm@fﬁ earticles bh@e immaewalvdlie tu&lérh@éc%t@hlrhé r6dceedlingf

T e TS WS ———
secthm’gt fhisgeasont with thabtestispe isiaoining signasidequratiating lon thar ickedr

walls MEEEShIbedo s%@ lrﬂﬁlg ggt\éﬁt é&ggﬂagbgﬂédia&aguéhra%%gﬂ sanhi br

IS stan ar pract
aggregated TiO, partlcles with partlcle sizes of roughly 0.15 to 6.35 mm. The scrub solids are

introduced into the TiO./gas suspension at one or more points in the reactor cooling section.

Because of their weight, the scrub solids begin to concentrate in the lower one-third of the
tube circumference in the horizontal reactor cooling section just a short time after being
added. While this area of the inner wall is thoroughly cleaned of adhering pigment, the higher
areas of the circumference are insufficiently cleaned, and the cooling of the gas suspension
is inadequate. In order nevertheless to achieve sufficient heat transfer, it is standard practice



10

15

20

25

30

35

to substantially increase the amount of scrub solids

added. This increases the burden on the systemfor

manuf acturi ng, adding and elimnating the scrub

solids, thus giving rise to higher costs for energy

consunption and mai nt enance? anong ot her things. :5US

6419, 893 81 describes a nethod for nore effident

0S| t n nner wal|
to su{bgggttYa%& ind ea%gﬁze-gts“n%: o? Ecru chlgér) adn}elae[ﬂls @ge%s irga %%e 81_[1 the
systeqn fqremufaaturm addamg md@mfatlmmﬂae sqab t0ds.doel diving rsede higiner
costd for BA&Y) Apduitbich chi Reintdhahod YRohdoiE!hifgd. fashion on
he i nner serve as gui nents, as a
result of which the scrub solids are gU|ded t hr ough

us & 4ve, 890®1Idégcrﬁ>€§b in@thold forandi€ fficiaht réh&wl of tRETIODIL, BSy g/ c?@i‘tsﬁon the

e RS 8 e Rea opEaie Keshrigo DS A8 Ao0R ralavagy periel area

of theeeral Foades septiort katovidsd s dbg tbatauhingeécal faphiov edthe inner wall
and AR AR ehdl, b0 BFEsutBl LY ink REB SEID oRO dudlﬁ Stk

259 8 oses rranu acturi
cooligg 6‘3&“6’@'"@“@“%8%’ oTrﬁ\eunhs @W@frga@edﬁ ghasee ol é@ 6 -part of

t he gaseous reacti on conponents is introduced

nto the reactor .
us 2FEREREAL bR S RS Bisor b R TRHF ol Raset g i
to actieposire/edtlehineg pighe inoer wel|bly shebyerdberatient i al
i ntroduction of one reaction conponent and, on the
ot her hand, to achieve rapid thorough m xing of the
DE 1,258.861 6isclesnsponethediopyagdemyriagitipgium Badde ) regetion in the gas

phasé Sehet@barest théyﬁsébusf le8Wod conttesMlid lhtrédu@éﬁﬂ ﬂaﬁgefn%ltyrﬁ% the

nsified cross-section of the react
fea°*8efIE'aﬁ'bﬁ“?P& & Geaan Y hhoRHE; PRt CD Hhegpmeigus deposis on
the rédotwe wells bystangdntifllirmmwdleiadsf dre réaslbrﬁiecﬁmpbntantrﬁaa dif the other

handdfofafcﬁ Es@ltaR’d%]&B%Ner &m% Qfetré Reglcﬂlondcgﬁwl fn[i)e t | Cglgz%eragng a Dack flow

e Sl ze
(so-cpitgeopWid MPWT) orhetshés ﬂwas fweronteasmedttamhmma&mtmimf the reactor

expaﬁ’c!n%’f&?ﬁllpiﬁrtﬁé &#ékﬁ'fnld( 6@ HIWRSert LuRH 'fISW Ie§B§ nelibencd Shes of

erating. a narrow part icle size
d'ﬁerﬁnté?r]g#bfﬁf ﬁhsl’ﬂd“’ﬁjb‘?' Rasfsled it WSF?%?E% m xi ng of the
A naf@apdrtion sieo aip@ngtiah s impo@dnt P ItHWuﬁllty ap@r tbﬁlﬁiﬁ @iloxfﬂa‘blgﬁhent

partucﬂ%ﬁ‘l? ?thr{eet%ugg %}ﬁ gﬁw é?%)t Hpv%ttav:?é urt ggrfaﬁrég( a g?w:%qﬁta:l
dlstrltsunpn.l not fapiw therotdiemixieaot toe _resahtmn @npeneniois déphimadp jnmgttance,
but aBHo® WEHRMYe Rhe biBFbdtRY 8PhE 81D, particles in the reactor, meaning that any

kind of swirl flow in the reactor should be avoided.

Object and summary of the invention

The object of the invention is to indicate a method, constituting an improvement compared to
the prior art, for, on the one hand, effectively freeing the inner wall of the tubular reactor and
the reactor cooling section of TiO, deposits with the help of scrub solids, thereby achieving a
better cooling performance, and, on the other hand, producing a TiO, pigment with a narrow
particle size distribution.

The object is solved by a method for manufacturing titanium dioxide particles in a cylindrical
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The object of the invention is to indicate a nethod,
constituting an inprovenent conpared to the prior art,
for, on the one hand, effectively freeing the inner
wal | of the tubular reactor and the reactor cooling
section of TiO2 depositsawith the help of scrub
solids, thereby achieving a better cooling

tubulQFfefa&f)mV}g?ﬁmgﬂtghlur(?\%tu}ﬁloﬁééq d 4?183@(%" Igr?&#%éjpog%qﬁen%%ng

Si ze
gas @dtsubiﬁqaentwa@lme ithepaarty cwtilemgbyttm Banium tetechlqdds is inirdeuced
into tA& dealBr @é%@l ih¥he ?&Js%b‘t%ﬁgl plé?iéyﬁlﬁ{é tm\,\ﬁﬁ%ﬁ& fb%ﬁ A% the radial

ubsequen ol i articles
direcfiry 2 wPﬁfFQfPagw et O 6 PhoyaepBing SR TER A e
particuglg toleastdOtfie cr oss-sectional plane of the tubul ar

reactor, but not in the radial direction, and whereby

the flow velocity of the oxygen-bearing gas is nore
Furthehagtyapiggenus empagdimentalohink yovantidnees tes¢badlis theBub-thers.

advant ageous enbodi nents of the invention are

described in the sub-clains. 10Description of the

i nvention The invention is explained by neans of
Deschbt@droetelpvedtionand 3 wi t hout these being intended as a

restriction. Figure 1 is a schematic side view of the

tubul ar reactor. Figure 2 is a cross-sectional view 15
The ip\ekéon iakearignetint iemmalof Figwes 122, 2n08 wihgut tHesé beingiméended as a
restri@fggodi ment of the invention and Figure 3 is a

cross-sectional view taken al ong sectional |ines 2-2
Figurgfl is gehematiqpideyyiew pt tee hirer erplediFigert 2 i§fa argss-sectional view
takeni aﬂbﬁg%btﬁfhal lines 2—2®ﬂ dlgbﬁ*oﬁwhe érh@odrﬁérﬂfbi e #Hv@rﬁhoﬁ %ﬁ@ F@Dre':ﬁs

e ear in

2 oY B st RS Pk Bt TS palprgie embodimen
of thefiovemtieri. on t ake pl ace (see Fig. 1, (10)). The reactor
cooling section is taken to be the downstream part of

the tubul ar reactor, where the reaction is arrested by

Here paghpelows 4o el IURHET teREioka &iket §1arast i Pars of the tameler in which the
TiCl, 6X0@dtie rea¥dn asTi@dshirfde//88nABA take place (see Fig. 1, (10)). The reactor

cooling section is taken to be the downstream part of the tubular reactor, where the reaction

is arrested by rapid cooling and the gas suspension is further cooled. Various additives and
gases, such as aluminium chloride, chlorine, nitrogen, alkali salts, etc., are customarily
introduced into the reactor together with the TiCl,. Here and below, the term "TiCl," is to be
taken to mean the oxygen-free flow consisting essentially of TiCl,. The term "O.," is to be
taken to mean the oxygen-bearing gas flow, here and below.

The invention is based on the knowledge that a major part of the heat is dissipated at the
start of the reactor cooling section, where the high temperature of the TiO,/gas suspension
generates a high, driving temperature gradient towards the inner wall of the tube. The
abrasive action of the scrub solids in this area can be substantially improved by causing the
scrub solids flow, or the entire flow, to rotate. This rotation and centrifugal force distribute the
scrub solids over the entire circumference of the tube, simultaneously pressing them against
the wall, as a result of which the latter is cleaned uniformly and intensively.
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gases, such as alum niumchloride, chlorine, nitrogen,
al kali salts, etc., are customarily introduced into
the reactor together with the TiCL. Flere and bel ow,
the term"TiCl4" is to be Staken to nean the
oxygen-free flow consisting essentially of -nci4 The
term"02" is to be taken to nean the oxygen-bearing
gas flow, here and below. The invention is based on
the know edge that a mgjor part of the heat is

di ssipated at the start of the reactor cooling

RefefRgld PBurcves €, thd ¢|dﬂ|lgb}efeﬁdﬁﬁﬂﬁtﬂfd%&i ifb tﬁé“r%a&brq%)gﬁr%ugh
e o B B S B S o
feed diysasichers alotts gpeaf ett hendsalirkidas 90hdzdigs,isich s ‘Seraurei@b&sadt Laval
nozzEF.o'ﬁv‘!éq'%%&t?H ﬁllé c¥l|ﬁ9§ﬁgys§%ctp>@ a Li'r?ctld?igs%—x o%gﬁu&r{ali)?ms h4g q
Oxygee it infrdduged medh@ eeadiost10) ib Gneedlneh@ngﬁ exid (190 [Ti@lsis infrodudet énto
the r€4¥tdr [ B) &irbiHoss 180 8) iRk t&@%nﬂa‘#@i?ectn&i B ﬁo@ﬂ‘?g&éﬂl Neqchon

sing them agai nst the wall result of

FiguipiZalsifpibe b oIS eFelanal @R PF BF fﬁagtoaﬂa) harngrisTiagies ghown by line
(16). Refl.gie Intrbguded irftb Girresetdrt W) & a tahgenliaiGirdctiod apingbeadldnwn by

th 0) th h | 12
ine () FREHETE it roh b S B8 R aige "t hot e m aogal o515
The nceakles (120 careendigttibutéd mas thefcirfunderehdenefshe rsacdr (48) inlacbrsmon
aXIaIBbQﬁ‘cﬁl (FBLS). Altéﬂéhvéib'th&h%%e?fz E&F%L@? ) éﬁlﬁlaff?e? rYSRE W dach

es of Laval nozzles act or
Othercyl indrical structure and includes a |ongitudinal axis

In a fAby em&idﬂt@l@ﬁt df hel iRlch@shy G?d’n@lméhﬂibﬂ)eﬁmﬂ{m@%d ittb@e deBctor
ectl on | ro

roupR8 sFUESATED Bl D, &ﬁh% soopdgertyBe e S Gt e

flow idbrogglttiabnyt Hywiaffle gtatésn(22)ad thalslitdike epenlng’(ZO)I:'thgla‘eESéI ata

a cross-sectional plane of the reactor
Corre%‘gldg)uﬁﬁ%a\%lﬁg a radius shown by line 10(16). TiOl4 is

i ntroduced into the reactor (10) in a tangenti al

Accoﬂf rfg&@ tHeQﬁ\/eﬂh(Q‘n thenpRtBwshesioRniktirB@nd 48lb sdibde |s(cja§%ed to
e Nno

16) b I
rotatg 5 4% gt B apitheeesben o Rl S o irioeiian bt atore
titaniure &atrtaoror{de0nto ithe tabdarmeaxior &) &ngpasilt. oo thiitg hlgﬁ)specmc

weigr@,:ctbg th&"ﬁtlﬁt o%l.lges pﬁaﬁ%?ﬁhgﬂgljn@me%ﬁnn ffﬁ‘c% Re FﬁN qﬁ% %emg

g at I've to eac
sufficierbie genssate |#ting réationventi on, the Ti Cl 4 can al so be

Tangbrfal iREHREbA iR TiBE ifteRE tlilar reactor (10) means that introduction takes
place in the cross-sectional plane of the tubular reactor (10), but at an angle a of > 0° to

< 90°, preferably 1° to 15°, and particularly 5° to 10°, relative to the radial direction (Figs. 2
and 3).

Surprisingly, back flow (swirl flow) in the reactor (10) can be largely avoided in the method
according to the invention, and a uniform residence time thus achieved for all TiO, particles
in the reactor (10). In contrast to the teaching in DE 1 259 851, this is achieved by the axially
introduced O; flow having a flow velocity of more than 20 mv/s, particularly at least 40 m/s,
and the tubular reactor (10) having a cylindrical form. Under these conditions it is possible to
introduce a high tangential momentum to achieve a high cleaning effect without generating of
swirl flow. The momentum ratio (ratio of the products of flow velocity and specific weight) of
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through a slit-like opening (20) (Fig. 3). In this
enbodi nent, the tangential direction of the flowis
brought about by baffle plates (22) in the slit-Ilike
opening (20) that are set at a correspondi ng angle a.
According to the inventions the entire flow - reaction
m xture and scrub solids - |s caused to rotate in the

the t%rif;%Htlla{ﬁY ggluceg ref%g‘ or) ca%@gne%nrt] r}%re%x% ﬂtr%(g.‘ edzigz}lslﬁgigs
compdnentt(Gbus airleaseamwﬁO(( 10) tangentl ally. Onving toits
hi gh specific weight, the TiCl4 introduces substanti al
tangential momentuminto the flow, this being
The WQVFE‘P@W hed trgesiertathe wadsf iha §°?'6‘9 &e¢eR. aczmﬁn@yéntmdapmg

the Ti@)} ih@dteddnes wﬂﬁ tHehevehtidal dan i fartidn emsru\hsdl ifthe E@AEEMs are
I on

oSN SR RLT K BTHE BP ey Ry Oaearq 7o but
unifoerh datmbaﬂmgﬂ@tra sofubsolistand, <@OQdingly afm@orabd!saninood tregeddd® wall.

The %’3 Irc%b] S%‘ :gé“lé\)éd gy c&% @Qhe @’r (ﬂ‘?slbrxsbls ﬁBIﬁjsttg Eotétggt#cfhg ly prior to
beingq @Wd{qceq nisvie rqacph d hlsé%téa%'rca(' 1oy exgamn ebée peftiqyad Yy designing

the fe'lé\dcﬁoﬂﬁ#da foimtsh@laPRt\QdioRs ¢s Ghibg the@ctubolidRRtid RReduasd
orm re [ dencg%tl me.thus achieved for all Ti Q2

tang%mg?l&bglrréesan?ﬁ RIFETPEREE?Y910) . In contrast to the
teaching in DE 1 259 851, this is achieved by the

Comﬁﬁf’é(ﬂo tﬁe h@@ggﬁy&g%lngg? IJ%%‘M@%&E ﬁg aﬁd D%%R%B n;?jébg A1 3f1e

cufarly
mveml%lStcmfaptaﬁseuderat’mbpn {hegne hawd. ﬁy @tw‘lwmat@ad tcfrotetp, and

cIeanU@d:ﬁ Ehelif@s Qaf OMHEddifNS tid ids%u%&bﬁ) he tFnS)s %hﬁéﬁ adMle&ep

an enti al nent umto acnl cl eanin
o coBiaAE R TR IVERLE A (87 PO I Gl e cetod ST
such matviear-{usedptible afterhAidixiareadi a hslicaf defslgawr theledtretryacadooling

3 ' f
T Y .
charagtesieslis tiebrdsemierite (02 jangentiatmaereestm abtbetT iAW, Thid flow is
largely rED&Qé/aeé'FﬁinflOPﬁlgrh@ﬁtpaHE@Q%ftt% n&r?ov& Bzﬁ'tlé'f@ls. be &Ewb&\ﬁm and thus

cooling section, achieved by introducing )
'mproé(E%Bﬁ‘t@gﬁE%“% t1¥)-t9RB DP APBWEFBRY: can be further inpr oved

if the scrub solids are extensively scattered when

i ntroduced into the tubular reactor (10), this

bri ngi ng about uniformdistribution of the scrub
Exampfel i ds and, accordingly, uniformcleaning of the

reactor wall. The scattering can be achi eved by

causing the flow of scrub solids to rotate strongl

An exgpPgyOf s IBEINHEY is RKPIFRRILREP . MitBot His badaginisndeds arestiction.
12 t/ffﬂtlﬁlbieqmrddaeed ihera tﬁ&ﬂéméafttor lwah ae msm@cbnmferdfeﬁmm og m by

mearw%)? E(I)]cn{cH%rE | %glaqaa%ed% =1 m Irpﬁ%r}eggeﬁc%%gen%earmg gas. The
nozzles are located at a common axial position on the tubular reactor and distributed evenly
over the circumference. All nozzles are set tangentially in the same direction in the cross-
sectional plane, in such a way that they deviate from the radial direction by 6°. Compared to
a purely radial layout of the nozzles, this configuration reduces the scrub solids requirement
from roughly 2.0 to 1.2 t/h.
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tangentially by nmeans of pneumatic conveyi ng. Conpared
to the nmethods according to US 6,419,893 Bl and US
2006/ 0133989 Al, the invention is characterised in
that, on the one hand, the entire flowis caused to
rotate, and 15 cleaning of the inner wall and cooling
of the gas suspension are thus optimsed. Mreover, no
conpl ex desi gn measures downstream of the point of
TiCti introduction are necessary, such as
wear - suscepti ble internal fixtures or a helical design
of the entire reactor cooling section. Conpared to the
nmet hod according to DE 1 @3®M851 the invention is
furtherm)re characterised in that, despite the high
Hlal ment um of the T1C14f|ow swrl flowis
8@ yOrVASH @H"%anw"cé%?@ﬂ%m'%a@twwé@l {Mblpr rgactor having
nangibwingaetis ehe hsiitea diowhdticat ¢o®rhg Stlort Hiéb‘étly paNneM&ad to said
acture
e, ke e i et R B BB G5 B sfeatent ESoing
i Pﬁ'ael?s HP dprenstigam seding eerctias and s@;@ratnn@theopamcm fiofhthe gas
flivddenpaieieg:i Nt roduced into a tubul ar react or W th an

t 10
L8 b 30Bb e g BPE o e B mcrpons
afieynl) ba-tureler i'eﬁgmgas The nozzles are located at a
n(it tﬂé ht@hunﬂ%*a&hl%e%o w%%gu}g?\'g or h&a8dsQ! Xﬁ%rc]gal glape of the

" Zat ﬂ even over the circunference.
§%?t° ZhgRAty a|°rf§Pt i’h MPFfethgRrte 284 e8¢ thap P07 fromredirect radial
dreoies istbe txioofahe tpbaaresactan ttﬁgeﬁbra&a alvagétlﬁd@l‘s strbgy- z€levi at e
rely
PR ok 368 Pk S6E oo Bos, SRRRERE! wiskut B4
reduces the scrub solids requirenent from roughly 2.0

. The nikttidd bhclaimGL-AhdvBoylihe foRdidrad of tas o%&“ﬁéﬁﬁ&?ésﬂg at least about

shinh/@ni um di oxide particles in a cylindrical tubular
reactor having a | ongi tudi nal axis and having a
downstream cool i ng section directly connected to said
Tr%&ﬁétl%d of BMint ﬁ%E}eBchte'o §é?'aH§ré h%ttlfa%ﬁm tgﬁécﬂgri?ﬂg introduced into

sub Seq uent | ,C00

' b
trﬁ? %gﬁ %I'seée'g%t?{q?‘ﬂ’ea%ﬁﬁﬁnéf‘? ’éa%ﬁhewq% ‘section and

separating the particles fromthe gas flow,

. TROMRIHoS 'of‘é]aum%%vﬂér@%g Hf'%t ngfe {ﬂé)ﬂgﬁﬂmqgtﬁa{ hl DhedeR mtroduced into

t he tubul ar reactor
tnedﬁ@ﬁt‘i"u%ﬁrﬁaé?’ g %’%‘fs ?Pfé'ef-%tbm afout E8ct or; i ntroduci ng

the titaniumtetrachloride into the tubul ar reactor in

- e SRERE T 2o 37 The PR e e e RSt 1 o v

uav%e'waﬁtaafrmzzfas.rectu on to the axis of the tubul ar
reactor to generate a rotating gas stream and

- ThEPREPE & R BBy ety o abonata, SRS AR 8 0 cach

Othhrer eby the flow velocity of the oxygen-bearing gas is
at | east about 40 rri/s.

. The method of claim 1, whereby the titanium tetrachloride is introduced into the reactor

through slit-like opening baffle plates offset from the radial direction.

. The method of claim 1, and further including:



203. The method of claim 1, whereby the offset angle
the titaniumtetrachloride is introduced into the
reactor is greater than about 1' and | ess than about
15. 4. The nethod of claim 3, whereby the offset angle
the titaniumtetrachloride is introduced in the
reactor is greater than about 50 and | ess than about
10'. 5. The nmethod of claim1l, whereby the titanium
tetrachloride is introduced into the reactor using a
plurality of nozzles. The nethod of claim
Biroduaieg elfipwt diescpb wsodsi ity 20foclazadcts airtee ekl Wyeredf ®etscrub
1,
SRR B R et ML riof o ol ELRRS AL T
the reactor through slit-like opening baffle pl ates

. Didf semhod bpBmihe, Wiadbs thé‘lpfddﬁétl &Fflow veldaity &W@ﬁe@lc ﬂlefghplé‘f the
in 0
Bl RO B B R B B St st

wfﬁngmymp'gerobeanogww i ntroduced into the reactor.

9. The nethod of claim1l1, whereby the product of flow
vel ocity and specific weight of the titanium
tetrachloride flowis at |east about 100 tines the
product of flow velocity and specific weight of the
oxygen-bearing gas flow.



