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erenti al apol a such as cycl ohexane or
°°at'"91 cRBRAYRY 'SaPch‘ﬁgl@f'Fﬁ'S'ﬂh @bsarbpd datosthgf carbenagepym material of the heat

source® E?éﬁwﬁ&ﬂth@lcﬁ%dﬁgcé&}slmJtSﬁal hadla §or@§|t)1 5'@1 @?QEWer%w viscosity
class, such as toluene, can also be enployed. Howeve

coating empoursh 1§ ysach binexpesedll e cepatied 1ayends Aherplors uniform and well

deflne@fvfnﬁ\cé §h5rB¢ntl§H&%t aridgdtd édﬁésbﬁ%ivl/éérhsthe's%rfﬁég 8f the air flow channel
difficult to remove, and for environnental

and thee§9?t|"6t |3&Ws Hhese afvantaogeus Breperties eadyreytba likglihgeds gf defects
occurrin§ ||Nm€rfin§méa9 B@urbé al"ﬂd QbﬂnY Ke iHetﬂén‘éPﬁraﬁdemNS@ hedtRource during use of
ener a ounds of grou kyl -1'ithiums can
the hegied é"@b‘"éﬁﬂr‘&f@@ W"Eﬂh‘ﬁrﬁl ‘%@r@?ra{%ﬁe al kyI gr oups of
tlﬁ@rﬁtHerklbrbééstsfo $hef‘bl%serﬁfﬂg¢éh|tlon ‘&t@bbssnlﬁle Ré %Bidlly a coating to the inner
surface, of a;ﬁpgltuqq{]ql]@j{y ow §E§r§q¢é)u@t{/|yaln Wztﬂgsgﬁyhnq{lca[r%ﬁt source during the

extrusnBﬁ Cb?b!d:ests n U?ﬁé Qﬁl‘{dh @ﬁ%lé?cép’tﬁﬁ%ﬁué thd\'fD Féﬁuﬁ@@ Gh fthé& Jriol art processes.
nitiators are:

Preferati, 4, TSI PR 1K 15 5081A F4EP (ARGTRISGes B IaalY, SApaRgously. The

procesk- &fu(hyIprésehhwahtamdusaﬁaﬂefdre tani éfmt.epﬁl |§Mbtedstbbtd'ﬂd>¢é§b cwmch takes a
even al fe%ﬂ%m,l ti-| hiuminitiat as escr

snmllarta}qéo%glp a%smlggﬁtgﬁsl%{hg{oe%szg gcesgéﬁ alép §Ulta5)ée for industrial
scale pibdddtie® df ﬁéyt sbmeesnéltralanmmgﬁfspéétese el astomers. The

ONer s - but adj ene styrene ed for
e et 3RLTERS oHBSS DR hechrifEse! T PRSRGHMETEh are Sutable for
use m@%rt&ﬁbﬁéledﬂn&il@%e@f&i ghblaﬁg aHieds; aneHras Ie(bcfﬂ@émﬁ'ﬁéﬁed cigarettes.
| enes,

During? \Tfarg?hallrags gthéJ gagtg'@: igﬁEg 'at'r Qrgqrﬁlgryzg%gﬁtﬁ&%gﬁ squrce ‘may perForm one or
more fOREtReAE fmﬂlldlr% Buthetl linyed| to Id ueadagnand stabilisation of the inner walls of
the heﬁ%%?é{&?é %mg fn}gkwlgx SI%E%V%% &n gfth%g]ﬁ%%néfgg)\ @Bgﬁrﬁgtﬂ]gt%_matter into the
mainstfédhe smvké rhd &eopratérttion A fefeasa rof @hf@nbRomoxideoyidtthe mainstream
such as al pha-net hyl -styrene, orto, neta and para
€i vi nyl benzene, orto, neta and para- net hyl styrene,
p@d\@ntagbumsry -thé Yredees of ity brdsehtudnentioneis hsuitsible yfoe nse wnth a wide
vanetyc8€|¥gz§.{3 gorf‘,gmﬁtg:%fs etsk(r:)[:?])} rcr}a?;w?tgp tr lll?.?gfpaécggaccann%e adapted and
controllgtCtorguiiithé pbpeniet hEtr@OﬁaﬂeyﬂEIbem'QJséd Jhbshiskress ofithe coating layer
tiliz t hat Wi s bases, such as N,N, N\ N ,
formecij'f‘&?pa&?gfﬂ’y? a? ﬁ? |péer?2°a? %ro? DA), tetrahydrofurane
(ﬂH‘dFt)chhesii df et pantivychr @fmltmgl q@hapane fdrBEUEB)ng tﬁe\pidbéss of the present

mventng a%g] géadﬁy ::h;{ dn cg?cﬂg;'ryn I?E%Ha 2 gr?rouéﬁ lthz Bgﬁ?on of known

thermaiyhamic ;ﬁﬁric&ms[ Gp}des@td@elrm [l:IIQlIEfbuArydu thwelFlwdllM@canaol 31 (1999),

pages%ﬂﬁgtf{t}gl q@?r}%proc%qseqr}ﬁ éwégtﬁtﬂge){%]tloa%? %r%g%ﬁg&he coating layer can

be altelé® by yhamigigthy dietosity et gl coatidetompounet dsrythe eetrgiorc@iocity, or both.
di met hyl ether, trinethyl amne, triethyl am ne,
N- et hyl norpholine, N-ethyl norpholine, N phenyl
nmor pholine, etc. The term nal functionalization of
these elastoners is introduced with the objective of
i mproving the interaction of the polyneric chains with
the reinforcenents in the vul cani zed conpounds. It is
usually |ntroduced ut|I|Z|ng a functlonallzed

. . ' g e

smok



S (A2-N((H k(Rg2-k))y(ORi )z(R3) 3-(y+z), where: k can
vary fromQo 2, y can varyfrom1l to 3, z can vary

WO e@adist® 2, 0 < y+z < 3, being that, Rl and PFCHIB2008/003691
identical or different, and can be al kyl groups,
l'i near or branched, cycloal gyl, aryl, alkylaryl,
aral kyl or vinyl, in each case having from1l to 20

QﬁﬂlP@rh Qﬁeoﬁﬁor ar@rp\‘écmaéﬁlﬁéd a%\ﬂéJ RRe thidkreSs [df We coating layer
branched or linear, in each case having from1

apple i s swifassnobithenair flgw eharpRbisuBetealfectad, by gh%@gam%tﬁrd of the feed

passag‘éﬂlvagr]fﬂiI the n@érﬁir&hﬂir&?grpﬁvhiéﬁ th® c%gtlr?gaE:Q@Po@{oOEBfed' | R@AIntageously,
ranched, preferentially alk or V|nyI

F
thereforgn dit 5| RRSSIIR: ch aligr thatBickness of .tlam COT}F'gf@P’eﬁt qepositac b}(') gltering the
procesg 'p&%‘ﬁnété\'sQﬁéﬁ%WMbWCHthéxtrﬁélbﬁéﬁé&i tdeRar. th¥ by BiteHgQKE diameter

term nal incorporation of the continuous sequences
of the @pqua@sggﬁy@y, iBriae mangigh A much gqga!eg c@s]gn of\gparkirel can therefore be

employéHftESﬁ @r’i‘tthédgﬂ&t A% prédedsés. Siid aB@tior, af ¥ P¥sible &'Bbtain much thinner
Si (CH3 previously stated, these el astomers

C“““er*@”bﬁ@"&i??@ﬁ ashievedpisviole¥s of ani oni ¢ pol yneri zati on

IAdvaaeo Rty it w.m hbamps Qan e bbﬂaﬁ\eﬂ%wmér br%@éésOBf the present
process reqwrest hat al t ematerlase ed are

lnventl%lwgthgpt gaslpcingpthei digrmster hrtherdlowi ghanmel Way‘epf"@jng’iﬁ' ctbe problems

associatBg At tHee pHOM affprb&sed| SUBR! 4 AlghOshea? Ukfds@Sand abrasion, are not
hum dity, chain transfer agents, etc, This invention

encouniered 1o suty ATbeKe i 1R AreRass 31 e preRert (uention: o

SPRURBEds8of Heepresetihvention hrYHad tﬂ@écﬂ)%nfé@etthét' umw(erin the prior art
the polyneric architecture. In the first ste

Procesge dto'ﬁw Ros#BleytRernPYa93YRAg (‘}Pmﬁﬁﬁ"ﬁjsc:‘f?é‘ﬁmf‘% hawt g‘?ﬂ' ¢igtl, sings the flow

channeﬁl%a@ﬂﬂﬁl@ I@fdumc,férﬁ Gi&ﬁie&‘r to preveht\didtkagd Bnd leﬁlﬂéeﬁfﬂ abrasmn by the hard
a nononer with an aromatl ‘I:

particles; ,Pu%fp[ﬂ%g (tge Qoatlré W@P@ﬁnda'ﬁda 5”%’1‘?‘8@ AT RATG eesng;n Z liquid soivent.

Such ;ﬁ@p&asmnk willbypisaliyeRale anéw G/B’ﬁllhfé/ eshtérit 6f|'1§hrﬁcﬂé§' and iaalow viscosity,
e rati o i.n wej

The percenta
which R1aBBS 1t 4IFL 8 Hpab: M To ThecsFiacaeine AIChow Ghawyslusing existing

techniduee. #o@@Rér, theviisR)df sUEIPBRAs MNSofdsaBs 5&%@.69 fbthe firientidrehas been
re specificall adopts a

con at ed di ene.
found (3 EuTIR CoafeAven ot SUrrser Stsemity ard Higblive 2606 i o
W&e@kﬁbli Qhe fpRizeds QUker Comipiiyds theRMPEST, dring theektfied heat source.

ange, from 60% to,85%in or the con
The dyTRRSeP! GV, SO AR e %ﬁ&wswwfﬁé%f%snass'sted by the
applicatieAof hedt, p&sﬁm@dmé eombiRation Gfot PTymdally apaloasl of solvent from both

i oGRS b S R R g LR B2 g i
step. Adnfingsteée dillt suamstve dedired tvhieh ¢hectaiting abmpam1da'ata sobpériston, in order

to emp e 4 FpamPEDE SSRISnLEHE" BB PPGaides TRy sldbension fom
a unifoemip derysediayér. t‘rwdaamg@eotb the rérhowgab lof dslvmpiheysednkagei of the coating

layer c{}uﬂgglts? ggg{lr?%fl elrp? erurr]1 gg% g?tﬁ%r/ te?%glll é\ gih?] gfﬂ @a[nakes it possible to
reducec:thétlﬂdﬂ{neeﬁ of the csaﬂmgohsnl tflfrtl‘teheﬂee depeé bDsIsinkagedefitne esating layer will

wpicallg e {eEpLia [t ob HotAtbenarof s SboLfigRe A heating, with the
potentib bitthg Icoktirighiayen ¢rScKirigeéremdoedwa;ssddamtedl frbmahercarbd)uacetdms material.
activ

Howevlf’r,su_s%&qé% :?)ré%:gtsgpgt?ngrpéesgﬂb%v?rglopaﬁ Eeqosgg%ﬁ‘é :}Erma? coatlng layer which
is suffialeatly atable ayd uhif@nguadiishéws eoffitietydgedd bhesidnniot ihet earbonaceous

total mass . of the nononers enpl oyed
mate“?lﬁh?tﬁ% %@ﬂooﬁ?n osuk’%t "@'éﬁ eliBnalEH ar wei ght desired
f Aiterdidieelg Oproih yaadition Ao thel dtyingdidipl it vieayi i ddswed s pibcads the extruded

this.step of the copol ynerizatian ich acts
neat spGE i B ey giver o astre 1s Thalerodiats Pongiemel ey be desired
before the start of the reaction. Its function is to
i ncrease the chem cal content of the 1,2-vinylic units
of the polyneric chains. These copol yners present a
chem cal content of 1,2-vinylic units: in the range
fron1896to 8096 considering the total of the diene
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in the polyneric chains. The resulting el astoner,

still in solution, is subsequently stabilized with the
wa@oavoi4sm of an appropriate quantity of PCT/IB2008/003691

trynonyl phenyl phosphite and octadecyl 3,5-di-tbutyl -

4- hydroxyhydroci nnamat e ants oxi dants. EXAMPLES

IllTustrative exanples of the invention now foll ow

to subjEeVRY e&srudefa%et eas@ree |t€$héi||‘haﬂﬁéatm|eﬁt mrafdéme ReJbilke th®EdAting, or to
limt the scope of this claim Exa

bring qﬂogb@pegqrwt gf p&rﬁlygsagftgggplc Sedifi ni%gt ggﬁ( tlngéze?n added to the coating

compoﬁH@Qb'éH’li%‘t'|&9Wettﬂﬁo&ermld@|o%ﬂ|p)’d'ﬁehié§ C IppéBaplya e abrocess further
random d| stribution in their constituent ners and

compriggstheciteraf Rgatingdhe hieatusource icnd deMPeIatus OEﬁtdeB#tJéQ "6 preferably
under B9IngA léfrﬁ&lpﬁ@ R, inf &Héﬂ‘éﬂﬁlng)ébaut@ﬁ}ﬂéﬂlﬂg&ge&ﬁw enc e of

the siloxane functional group and
skhefregess g]qy]fwgiermomor@e(a@tg) s@q’ whigl H@@gruged cyllndncal heat

el'i8 BOtase M dNid il pbiti h@eTﬁé Elrihd/ step Mayi thke |eb@5éfemeb hifer the d
soure Iresent ed tl)el 0\?\r |§2 * G % 2 agt O—F wher e, r [ the drying

step ap@ any eﬂ@r aggdifipnal mrg&qgsgg sy@gpgdpgh\gourpp Qreﬁeraply hasda length of

betweéH éw@aﬂ fhny aha Sbdil 12 Mm! Mo prefPasly bibdtRash Mout 24 Wirk BRE about 15
a turbine t{pe nmechani cal agitator and a

mm, mé?ﬁr?f&éﬁbﬁt‘?f(ﬁ'?% M-t he first step was perforned of

tlh%réf@fr@@'ﬁod‘e@@@é YArpeht 8biired Hivinghg sing% l%Ubéthhtféﬂ? central or axial
nmononers. and stg?dene in_a solution of cyclohe

airflow,ghapnel f?ef°%?dar-r diametes oﬂymr fl%ehqjgmphla preferabﬁ(/ between about 1.5
mm anid- él!iéhb’é mi, kel Brelérabl} Detwideni 2ot 2 P ahdaBout 2.5 mm.

nmerjzation, the reactor was fi]l ed
1Pf§%B%P('3&dhee ﬁ%at'"ﬂd%erd?ass% yighqgss fégewﬁeafaweyt:@ﬁg% gﬂ% and about
200 miftfhs h&em@rtera“ﬁwﬁwfﬁetvaéem diput 00 micrékedrdcaout 000 Ritoref
t ?Olldi{c% t he end of the reactjon, of. 10/rf ;
(B BHROY. s et haCPBig Ve A S 6 TG @urTEEept the ar low
channél-id¢tritfolidd 4théastinBet theaugh thé b@’ﬂtrdl\/aﬁthéelﬁwé‘rétérdj tHe!Jcoatlng compound

througﬁ,gbjé:fgeod i)gf%gﬁgla%ﬂthéégg tall llnlb SF fq% ghe ﬁlgw rate may in turn be
controﬂﬁwmi'glmirthé Fbhtpdl, of dtréeast | ohessrethk ipigssuten@nd the volume of the coating
$ol yneri zati on was conducted seni-adi abatically,
°°mp°W h the tenperature between 600C and 700C, until the
tiatcattain @mbotphents of thbh&emmmhﬁon the flovs este oflthet ejating compound

s confiRatufh it Pecaufios, 2R T Rerrt e by iR eng AL e mandrel

in whitre et oudletlls predided) |h ahisi dage; athenfaivs} rdié @t kheotoating compound directly

aﬁectstptﬁtlé)(rﬂ%ﬁtr%gésp tﬁgat aﬁtjphgglﬁ%l dtggtalstégrﬁlﬁﬁw ns %@on ne%ap ive hydrostatic
pressude s0ogiit Uis bethevéridhoftthe ntapipe aatauesulbet Meeeiaﬁ&()r@otmdof the extruded
heat séﬁ%%gﬁ%&{eltqoyep neQ %grtgg?wd nﬁ‘gﬁiy}gl%%i fg ptées%f,lpé) InQHEFeed passageway may
be mohmfamhgIdnyodrohonesprbsemelee(u{bré aV\aSheiddwcb,res&bra:lmay be adjusted in

r@ active anionic g{?gbnalsofthein t the desired
reSp°’]c§8 ‘?P{:eséH%?u SaS‘F%TﬁPH§3° a Sdqu oP ST G XENENS at the desire

level. functl onal groups Thi s th| rd step was conducted with

t,he erat bet we 0C.and 70.0C for p
o 9lsRRRB SRR T i o1 e, febig.podiaufiol By the feed
passagéwayehyﬂheanarhdrelhlsl cmnaﬂdedu thad ad essehioiradfethal doatiige compound is

formecg S qo %g Itﬁ% nfggly\f ghad'jpg]‘ ﬁ@r_me” e@heqj%clrelnf‘ Eogk\et%\rdr%fr}ﬁe mandrel.

The ccmtmgﬂaa/!er 3rfdrma8|mgnediatetyedbwmtr’egmhﬁ the rgsenairu rTe1eb‘EM/\efethe coating
6 T t t

compi e EBtciao i’ P et ooy epaita BatGife 480 System for

the catdoveacebuis tratériabf Nréisegmﬂ*foftﬂh&acmmg(mrrd)aumd completely filling the portion
onyl phenyl phosphi te. an e _ant OXId
of theiy SRS SEIESERy oieta s oy R oo oAl Bfiproduced by

produced el astomer was recovered by the drylng by
evaporation of the solvent of the polyneric solution,
in an open mll, heated to 1000C. The Money vi scosity
(M1 +4 @1000C) of the produced el astoner was 58. The
t ot al chenical ~content of styrene |n t he copolyner was
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Ina 2 liter capacity reactor, equipped with a turbine
type nechanical agitator and a refrigeration cover,

W bh@9N7483¢ step was perforned of the anionic PCT/IB2008/003691
copol yneri zati on of the 1, 3-butadi ene nononers and
styrene, in a solution of cyclohexane, with the polar
addi tive TMEDA, and using n-butyl-lithiumas the

pumpnﬁd‘ 'aF\' |ﬁ&rﬁésed:96luﬁ19'o$ tﬁé’%@ﬁ\)‘)ﬁﬁﬂid 7RG it maH?J?el rd%ﬁﬁb Qhe Yithal stage of
but adi ene, of Yrene

eXtrUSIQ34§UESQﬁueB% [tl'@nfg;yhygguraﬁ imay be Qﬁjl@tedth thed:,oa ipgcompound in the
reservbiPig Fe@tdc@@ at ﬁweoé@ﬁg ttey aQfit 9. rErhdvél MkidB-the'la¥! frow EHYNHEN of the heat

was used, whi was necessary to neutralize any
source;, i meags dedt thrqsee@ténthel extUBENRIOEPSSathe Fenisgus of the reservoir

advanﬂé%:ééds?yﬁ%n?d}% Fnosdbgtah{léHS(Qhé Qﬁmﬁ%%tt%ﬁ‘?éiaﬁ@é {dPthe end of the mandrel.
rictly speaking. The co&% ynmeri zation was conduct ed

Movemeniiof Hgi ra@atqteahaplwarqﬁ tnte thedntederrfthe taadieh may sisrupd drs formation

of the %‘Qmaqgﬁr MB@értteﬁtfb?tﬁé)h@hls(é@"fﬂﬁhét ARaPfromhBe W@%uld result in
In a“second step 3 of styrene was added to the
longer sggtiang of thﬁﬁ"sﬂq\fbﬂ@ﬁﬁ‘?' Qeggd‘tllgd anecAsSaR:t i ve ani oni c

GRS t8fmdriter ARp&dHeNde JJHéﬁ'in'Hf tHeOle BN Bir &hs %Elhorbbp@(memscus
of polystyrene at the end of the chains. Thlssteo

may be ﬁ@gs'eney MEIND Aitahle pn-dretrudtiye m@mﬁyca@éahtﬂv.a@ﬁe’aﬂon or beta-ray
backsd@tt[ahné hEIécﬁ‘HiﬂS{;ﬁétlHﬁﬁeth@d&"%@éh ZQQQpé’JﬂeSQAQorsWHM blsb IHe employed

conversi on of the nonomer. Subsequently
for Certﬁ‘ﬂ P%Pt'@ﬂ é’ﬁmpeu'!ﬂsg B'Fe REeRanES ‘Pf)ﬁ%?%‘F%?frthg F‘Fsﬁﬁﬁ’ﬂes (tggyted at two or

more pHaftioAsldRAg thdMdWcHaRABILST tivd Edatihg %oﬁ\ﬁbur\tf—‘ Y W fate of the compound
termnals of the polyneric charns, form ng a sequence

s conispliegi PeRORHRTlY BCHP NP & sopwre thaf the mepiscus sgmalas in the desired
pos,t,oﬁonduct ed W|th the tenperature between 700C and 8Q0C,
per.i od to 20 m nutes. Final

s@‘tetﬁe ogtle; oétl}effeegpﬁqage\gmb@ﬁae ewégf g}ed'@aXdrelothe ehdgelof tge mandrel
wall mdﬁaataﬁt@ée%uawlbetttéee@@tm \smear&b Bvbi€ 1dr§é Karidde Stredses AhilBreakaway of

e si|anol term nal he pol yneric chains.
the cogf{jgeasdit 'étﬁ’“{%fb?"eiﬂ‘erﬁqggtoggf C{K)S% conducted with the
t'ﬁiHJ forbsy 6f thet presumt Ymﬁtlcﬁﬂﬁtﬁ% bd h@e&ﬂ@ﬁ@m&é a cylindrical heat

alned in th still in solution,
sourceS e Py Bt RpBIcial Ay eH andacby HORS G iy rusion step
that hdd@ pRuRdlitD¥f rﬁaﬁﬂreltsfrﬁdlmd[éd ipRe&a vlepdrifizphédoh MmacHré, fdrmgin@bne of the air
nt oct ade

t he ant o . ,
fow el - PrRSereRb. BEAAR GRY A DEsen AL Qe PRSI 66 (R in the heat
sourcei‘| B& anfidw Mnéﬁmﬁa@d tlbysdr'h@oddlﬁer@gt diFmetepiredich @ther.

t he sol vent the nerl ol.ution, in an open
PETS BScptos TybBE PRI Sy HPE e e RS fpcuced, the
inner SUMARE)of @he tdnendrb s thy aiel lﬂﬁ\ﬁd:hehr&?éé G174 be/vasatEdS Ebble channel may be

ot chen ca ntent of styrene in t
coatedy§1 3o qHeen Beshes PO R0 DL e prgsaling GRARAE hiSiEh a fow
passagéwd)sin thesemd@ntianes drestigithatadhadndl, Prbferattl, emeinneasurface of all of

0
the alrgr'}p O?ﬁagggltagilct:cpa%é fnﬂsg%bﬁ%\ﬁg@g?ob i n(éd cﬁ%tl ena%h Ivl}llow channel may
be thepametiss pedife@nt tof the I?seatetgasimpmhd \weE®todiae thiei atiest dtrylow channels.
ze Exclusjon Chro based on, t he standard
o BIoy St PRE PrasP R TIGH FYAY REFarEed e eSag) frgtiring in the
horizoMat 26 G.eiidal glrﬁﬂionanWmhdFénanfaew&GimrvegrwwtyTtDnaybtaJsB a downward
..the characterizati nre el ast omer
craining 1 $hp SRR R tound B4 e Bedh (iR a8 0% 0ot FriAegl e ai flow
channdl. War eoatidg iofrhbound hadhg e Hught\f&osue,sehcﬂ Sargé yidi@ strength is therefore
racterization of thi astoner are
prefernpgbllréo%% Itg pr%vggggtl%ﬁﬂécﬁ.e Ial%vievgﬁ,t dtgfngt pgt 8{1&16 coating compound
throughnther m&a&tﬁﬁhnelnlnth\% Mapiey Nieris Bt@‘sﬂé@ttljalnth@f visdwsity of the coating
compcﬂvg,tpvUI f @t—?lag g\{vclf%t %%%gqslr}aa%eb?%:@&q %%g%tlre?s%'%gg% a%rasion in the flow
el astonmers, it is necessary to test themin the
vul cani zed conpounds enpl oyed in the production of
tires. The preparation of these conpounds foll ows
conventional nethods. The different conponents are
m xed | n d| stl nct steps in the approprl ate eqw prrent
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functional group (-[-Si(CH 3)2-0O]~) and a sil anol
termnation (~Si (CH 3)2-OH). In Table 5, the main
w@h@pacseri stics of these el astoners are presePt’ETB2008/003691
Tabl e 5A2 (reference) 63.0% 1, 2-vinyl (a) not present
term nal silanol 19.0% styrene; Block with an sil oxane
Wi th an average Bl 64.1% 1, 2-vinyl (a) average of 50
channé@rﬁ cBhtir Qlogﬁw&oﬁgﬁlc Bgﬁé\fbu?fs fRetcAsth %F@etg A tthOtl‘OpIC material

cluding sil termnal chain group 1 oSty
is a relgllvebkh!gh tIIECQﬁIiYS“at@S@ﬂ@t\NFﬂWQQ‘?F avedusw Ieznsegswg/hen shear force is

oyl i e Bl S 1, ol 468 e s
Thixotrepig pioRfrtirfH MaX) b&Ob@wd yhthehad mt@fn@ syitahle @dditive do the coating
compohmorwaﬁkegddlﬂéshﬁarCtﬂigoél}fp&;] CyeeWéll Wolvd ihNe art. For example,

el astoner used as th e In the conparative
anlsotrp@gpgnstWﬁntmsqq:a@saelmiﬁgigoﬂynms $ir piatelet sheped particles, can be used.

&'ha 'ééecféﬂs g&:rce @B\‘éf@?&bly b&mﬁ%ﬁle% Faa\ﬂﬁltlan to carbon may
bl oc but adi ene at end nmeric
Compfléfh@hﬁsm ran@ a@dmmtcpmbaﬁtibieealq}ﬁ mlqdms tbef Rphlimited to, aluminium,
magne§|'ulnoggr'5ﬁie§nrqtrfﬂb§ 3nQ midhiRY mereﬁs P‘f"&ﬁﬁ'édl Ql%dcdrﬁbLEﬁ'tSI@ RAlelHith a high
11099 The el astoners Bl and wer e prepared as
heat ggeereting eapagitye verigh erovideyvemn law amouetat of inge@Plets cRmbustion by-
product Aty Mﬁcﬁ%r&flde ﬂﬁ' s%ﬁmeﬂy ﬁ'ﬂzcﬂﬁﬁ@d"l %ﬁéﬁgﬁh %?tﬂeegdh&%bleme%t source.
reci pe used preparation of e vul cani zed
The cafmngeemshealm#gceeﬁem@ By Hieeprocess, ofghe presenp invgntion are typically
porous@n%stﬁé\F Bérokify HaPh §ut§§tanTi|3?m{p%lc%d their ‘&Hﬁ‘n%éﬂdne@teOfAst A& combustion

onponents are expressed as percent age of rubbe or
pf°°ee§§ bowierb|n@y6<BEU%@t%meBRa%°fsfoeéeaswqree abg rote %ﬁf'%‘t to sustain
combuSondd G| 35 35 35 45 45 45 6PPD TMQ Anti ozonant (wax)
Zn0 2.5 2525252525 Stearic acid 2.5 2.5 2.5
Ahe heat soursessprogiyeed BY dyespigcesssofghe presgnisigrensiopsare cylindrical and
prefera@lﬁ&%u@&%@? uluf@mldi@mlate@ S‘Hlefh'ébt NRER mBR for example, be a cylinder

but adi ené rub
of subRpTHAIG ST g9 HIREHPY. 2 piidsyIof subsipsily elietinehfross section. The
cross s%n-of?th@ héattsfoluPd‘ét Ady bé akerdd BY Altériy thecrdas sBBtenof the orifice in the

phenyl guani di ne CBS

die, th'BEQﬁWf“FT‘ é‘ﬁ)’l‘eai seyree rtsaal is st de; Ol = type TDAE
(IfT d@sﬂb&dorgﬁﬁiic Birfdetd h@;‘ bAlidTRbdratetih E@Cﬁéat s&ﬂcéca\daltlves may also

gussa AG, surface are

be mclg@ Wgexa@p|%ﬁg¢|t|Y$JﬁHc{r’gﬁgppgsath%tfpn cg élbeemrybus%ble heat source (for

exampﬁI bﬂéﬁﬁ& AdshD> BB dititEa e lonfrhte CdohiblistiddSHf tHe) héabbsurde (for example
results obtained in the aboverrefntl oned tests for

pmasst“l’ﬂs) ﬂ“‘? fAdriiMes J yamete derpiarasiion o ener%s@ﬁfee@asq%mr%duced by

comb ERACTRSESFTHES FRAOHIDATStD). OIcOBRHRALHIRAT wilbo acide to
RCE The resent invention relates to a OCﬁJg C?
the caflRgagaUBEIRER BROT I FRIRAN o HPWLsls BSHARSI0S) Bnpdded afier any

thermeﬂi fustERNBAW Rfprée écﬁﬂﬁlsh@rﬂ@nd Whghd pebipeaies af thefHeet/\fsource.
annel extend| throua& he surface of [

ure
PR AAToPSUES Heine dert AR PUR: by adapted depending
on thepéai‘seﬁaeeuee%aténmemgl isddstor ol thé Mehtusburee, tinrfi@o@, optimise the

pl as amc in ries, for t
wetting iR oy B T8 o B e oW SRSMahRY 108 BeRing OmPAUR e
M&éﬁt@@@ﬁdlpnthd Boa’iiﬁgepéyéruﬁf @fle [Ne@E &BErceacdhpriesCa layer of solid

dstock i.s pushed aor drawn thrqough_a die havi the .
particuay ST GBE P BB WA B BRP SR o rent R eIB poating wi
typicalB bd apBliedFiartheXamploe a Mpbﬁ%lérodé‘s @ésérlﬁéd)dbé\ﬂﬁ [T¥ie coating may be

xtruding the fe tock thr e ori

formect b8 Pl SOLRe ATl 150 s sdbaanaly AT el sidle and non

combds%ie bﬂh@QﬁéﬁiUu@@orﬂl&ﬂwp@fatm\ércﬂ th isat sBlirc&BBUitadIS matdtialsddre known in
e orifi s al so kno to use an extrusion

the artrﬂngdngg%det rﬁﬁmleac@g%tslupl@ae %lp bentonite, FUScoMte mlg%rmetal oxides,
exanpl e, EP-A-O 914 239 discloses a die for
si mul taneously extruding one or nore fluid streans
onto a moving web to forma coating |ayer thereon. A
coating layer nmay be directly applied to the surface
of an extruded artlcle |n the process of/

o . rr g, o,



i nner surface of an extruded tube and nechanically
pressed agai nst that surface by neans of a mandrel. In
wo b@opraeess of DE- A-102 49 141, the coating nBCBIB2808/003691
is injected onto the inner surface of the tube through
one or nore feed channels ifga mandrel nounted w thin
the die orifice. The coating material is then
r d i . . .
such ag ¥R SR ClHirg) FBfIRS eff shes lupfing, iCend Hhd §6f, 2¥alkds. zvconium
phosphatgygiarhitet glasses, apd other cetamisraraterisls o epnabirations dheseefs Preferred
coatlngggﬁéféﬂl%f qnéIerHeDEn ﬁeéf’ com 5§ﬁ)dsa'§gclpc'-:? clzégg 4ha Fr“félarcebﬁs lidn oxide.
ap g co Ing a | ower

coat |
Preferakilys (ﬂag:,¢qayng p@mpquq@g@nra@mpthgen abath 5%xa ogh35% by volume of one
s of | e

or morllftiSle SR Welcraliy pEMeEH gl 107 aptl SS90 By Ipiire® Preferaby
the partiplgrsivel of thenmingealsrinribie epatingr eonsauad i briweey alpgys 50 nm and about 20
microndi MENsi ons of the extruded article and the thickness

of coating that is desired. The smaller the die

dn i 4 ipadicsiady fRreferred semieodimenty ihe cgatinch omapwred is @ suspension of
ceramr@ﬁﬁﬂ% to manufacture and operate the die and the

kely it is that abrasion and bl ockage will
dtdesired, mfahg!cemred@ntsrsuch@atlwe@lm|ﬂmj pseroote thes ox@@f@n of carbon
oo, BBHE SR s 5 b YRORA N 1OSSAY B, S caic
materialg inghider fat exammle. toiatinums patiaiun fransitien metsls ankthais arldes
StNg! E@atrh& c%m‘BBMﬁd ‘Fr@éyl é’orﬁ&%@r éﬁee oﬁ“ﬁ{d?é PindeRy, ”P'?éferably, the coating

mat er 1 al may |'ocated wth ar ound

compoueq\mnpélaﬂs chetwew@ ﬁeglrt 96 cand ?h‘é,ﬂth%"ét by, vRight Prfa)? pigder, or a

combrrfd%HPd? Rt rAﬁ'e&Qmﬁled of AV SNtaBRE BIHALY j<C MBHJcERS(nfdthyl cellulose,
| east one longitudinal air flow channel extending

availablg ey QaveClemicalCarapasvh of the heat source. The at

|1fh%séoa‘ﬂﬁ§ cBinpodddP¥a§ WH‘@&mMs‘é%rfEG& ﬁo@ﬂr&ﬁ&slhﬁ%gents to prevent
anount of convective heating of the aerosol -generati 8‘? contains

agglomgipiana Ak &'e PAECIPH R rsuspensie: d?fefeﬁ@har the £ ¢oglNG 1eRREY

betweéﬁa%cﬂ?o R érﬁoaéﬂo‘ﬁt D6%BY Wei§htYof %Qﬁﬁ%@s N85t idr al e‘bmbrnatron of two or
desired to reduce the convective heat transfer,

more digpersingagRiys. msﬁreé@fésu&sywreéumt 1% and Akt i3%- | 9n example of a
surtabl@rdf’éb%Fgrn%B&rit s BEMIoRE® CPNBryahicaNy RBAINEPEPEdia Inicit cl§, available

nmbust i heat source into the airfl ow channel or
from Elemantie Seeciglties. &ak i ng nmay al so advant ageously reduce

n BAIYARIg dentmhy bl Wa@ﬂed?@nfﬂésdob &dmpdipdhemt example of a
source durin uf fing.e US- A-5 551 describes a
suitablg QEERNPG ARG HrASALT i 73 SFodies, A BolIcRaRsS with non-fonic

arkoxyete@mrnfpohﬁas avéreateaebrﬁmlﬁrzmg CHehiigl e. The fuel el ement
as one or nore rgqﬁt udi nal | y extendi nrg passage

t%esar'f@al?e@n%ﬁrs vrﬂ’f? sigg @oepstay gAY Qr?Q?’B%o?’ga%e" effects on

the rhéoﬂbq%fof%e S@peAsieRtd Whidh ey dretaidedl are Wed kaOWA bPFhdse skilled in the
applied to the surfaces of the passageways of a

art. pre-fornmed fuel elenment by spraying, dipping or by

frbrerurétgy ah& VisEEit§ ioP theOdoattiRg cem@burrbgrstdérv%@re Fe.d &l 1700 mPa.s
el ene The coalin |sthenog n order tore

d [ .
at 1008 ,@nd g Griore; BRier Y bEsERcIBTPRs Ao BUERa i HAOE § and 25°C.
(1 Pa. @e1ddgfﬁ1rscplt to provide a uni form hom)genous coat i ng

er on the surface of the S, nu
'? BYeIRE W'“rH%WrPgsgﬁa"efm”'g‘?dstsqéfgﬁyu |e>@r@ '14, \reference to

the ac&ﬂﬁ@r@m@mh@g .rpfvh.bﬁss than about 3 nm sonetines
| ess t han very thi ncoatrgrg | ayer

L IBWEI b BPYuR BRI o STRIPT ABBYET 2 ORED 113 Plecirpo use in a

processCadebiifigl® & fiFsh eﬁathl'erbetﬂétdré%ni awention foP nexingtd Rgat source for a
t echni ques articularly when the coating nmaterial is

heateqysmoking,aftiGles?®ksi ty or contains hard, abrasive
materials. Furthernore, the fuel elenents are
typically formed of a carbonaceous material which is
porous and with existing coating techniques it is
found that the coating material is absorbed into the
pores. at t he surface of the passageways. Thi s rrakes |t

" a e Y 4 "

o oy



compound is fed into the air flow channel and there is
therefore no need to inject the coating conpound
wa@eajoaoaesro t he i nner surface of the air flow cheerEs2008/003691
I nstead, the coating conmpound nmay be fed into the
centre of the air flow chanfel, away from the inner
surfaces thereof, through a feed passageway extendi ng
tﬁ?@lﬂé‘@shdﬂ\% Q%Hgft@dlﬁél o darhsh ﬁtroué‘hh%oﬂfd’naéfgfaﬁrﬁunng use in a
fies paratus required for the coat |ngh
PTOCGSE @6@@@@9%@ %P@WFF?X%’# pfthe é’tﬂ%ﬁ?@%'"ﬁ'ﬁ@'qnef%mab'ﬂg a heat source for a
heateﬂn%“uﬁ;‘é]’ﬂcl&hat is required in the application of the
coating layer conpared to prior art processes.
Advant ageously, in the process of the present
Exammg\qentl on there is no need to pre-formthe coating
or apply nmechani cal contact pressure to press

t"hge%jé@ﬂ( i) E%lﬁ’ﬂ?ﬂh‘ﬁ@ld ﬂ’gﬁten@'w?'ﬁ@“?hﬁ’@f‘ngfuﬂ mixng powgered carbon
with a?o‘taé‘slu‘?ﬁ%&hﬁﬂiﬁ@' burﬁ‘%ddtﬁvé RRdRIN Bfgafict bIRISICERERS in water to form a
escribed above. Furthernore, coating conmpounds of
carbonagequsidpeBl)- | ow vi scosity can be used, which gives
o E8HtiRG cBJnezsurta izl prafifed AhitRDmatals SRk b%tbw in TaBR 1.
process of ‘the present invention is substantially
uniformin conposition_ structure and thickness over

COMPQUNPr e i nner sur f| Z8ACHHONhe | ongi t udi nal| “aiBY MESGHT

VORIl o BxEH] | TeBafil ERrEPT | T T AVET 33500

substantially snpoothf Furthernore, surface

Degwinsratised waterat t he i|Sobventsurface of the air| 62w

Nﬁgﬂ)ébﬂsl Ildv€ UEEII IULH%JEP UE STTOOt IIEU Uy llﬁza,é)dl I_ﬂg
aknesses in the coating |layer which would |otherw se

BeetooellSEd as a resul t mewaMOr mat i ons ar&62

—Agtﬁ:}f@t‘;:;\fl e—substantial 'A¥l’(lf5 ff—These—advpgd ageous
urtface properties ane resﬂ%’gl r the coatijng T ayer
Ethgleng glyeohred due to ttﬁ’ftastruslyndlsp@'sfngra@eet ratm%ﬁs t han

hay + I o~ Al Aol HEP-NP-N S
Uy UTic Jeuiiarit val appl —catt+oht UI lJl esstte: | 1 LaUIIl t ClDl

to the present invention, |nrgd?gqrocesses of the prior

art in which the mandrel is used to nechanically press

the j t f d

ﬂt &a%{‘%ga@ cof 8}@@ ?rt V%%Ptﬁét% 5 st t{)bghe?(%tﬁ §Amixture of
demin¢raliseidn evater almd: Agitpat 78¢t azhdhém sntadl portibes ef othet Bentone® LT are

n e d u [ f
progre%%%glsggg g 6'2%10 é%kfé%@oa@hﬂe‘% )y%gt ﬁ%urtggqélcn&ltohg "¥3n oxide and
finally thei Mghodm@ arecridsd t@ﬂtetdmemmslersmallmoeumSO Theisplichfsaction in the final
{ t
coatin Sgrﬂ é‘ﬂ‘(l?gmﬁ&’ Po&@%?%é@@ tr)]){'gol rﬂg%gg? orc]:g%tgﬂ co r%)und ha? a viscosity
of appwbannaitely Reist Pa o (atd60 séwaed 263N t he car bonaceous
a

\%g%@ﬁv{ u'h?%afe I? 91'% &Qéun g&é(us Q&éﬁ\ ﬁﬁ% @E((tr%o?}dgtgl'&\gh andle 6 in the
dlrectlmefttheugrrbwyep fcprm a ImttbfﬁreespmdMentrm lmpprOdefateiEGZ mms™. The
die 6 é%rh#hs@s S%P?érﬁnhl rc] e&df@%% 81! ro%%‘?%r@s@h ion |R%M@'?ﬂ1ete]% mounted a

surface o ear ow channel and e ‘coati ng
mandrghtd e Thelveartdsgj €ldus npountast candally ediheedie logfice ﬁandlm@dhaﬁ‘ a circular
Cross g&{ilgﬁt\ﬁlﬂp ﬁ%uer rﬁétert &eap% ds atgﬁaf; mPUTHE ¢ ant extruded rod 4 is

nise he per or nmance Source duri ng

therefqre aylredricelavdttl & eivkilargerass sedtieniamdoa whinteal longifudinal air row channel.

i . i . DI . r .
e RERPSRIGH cnbid Bad A%y 208°E3S et SnBhBbe i rosimato
mm, comesponding tathe codsssecionganddiameter afi the mamgretiBnnel of an

e [ r

theébdégss‘ééewgwrlﬁ%%{engg‘%ro&&wh G a%s&%nénm?ar@%nlr@d&gn outlet 14
located fire ther ¢cantreaoftth@ eod dacedf. themedreiralbI0y , At the autlet, dB¢ orandrel walls are

e t t: V-

bevellec'd @@?lf{hgt tle dlgrggtﬁg%g ttfeo%gg gggfa# 9%}2@%%@@#\9%& |8%reases. The

|s therefore an eff|C|ent singl e step process which

takes a simlar anobunt of tinme as a sinple extrusion

process. The process is also suitable for industrial

scal e production of heat sources at relatively high

speed The coated heat sources forned by the process
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However, using the process of the present invention,
it is possible to forma coating layer which is
waedobiozisent | y stabl e and uni form and shows sufPCTIBN04/0p3691
good adhesion to the carbonaceous material that these
effects can be substantially,elim nated.
Alternatively, or in addition to the drying step, it
. LI t i .
costing DAmBEfP b i il SuPEF TR s TEe B0l 32 1ol HEfE 4 pumping
systene{winshewn)i andnig\fed dhrdegh thedpassagayayct2, then ewttof e dutietat4 into the
Iongituﬁﬁglreﬁ?ﬂé\ﬁ cﬁgﬁe IthIe ?f? &.@fy‘rtod'lp rtﬂ'@fmt{a?st%b@% S(S(tr'hg%]p process,
coating, or to bring out thé urnou
the coatinganompogadii16iis/ eempﬁathrm\ethbmmdeaﬂd@@nﬂ ontp rhta,e fsa@dtpaﬁgageway 12
H%Qv I
such tﬁ:ﬁr@q &P@fdé;{géa %ﬁnd“@%ﬁb%ggiss Sf& ﬁl'dg%e Ionqltudlnal air flow
channelhvéttwt red %mmmtelugdmentnealne eLioftbe mandretl éﬁpé)meuhe reservoir 18
has fon’ﬂiedaéndn ﬁ@?ﬁen?s%gs Qg erfegér@a'r)é ﬂ%qeeﬂes"f’r@d B? M)n relatnve to the end of
ere, In order to brin out si nt
the mq@ﬁr&blﬂlsihe fIOW@quofdbe§9ahrrm)/cmmpqunéns cqmroﬂgd)bmm laumpmg system so
that th8 Li',totah E&Jnd 5’? Y@fe?ihtotth %@r&dﬁd%j at¥id %]%Bé 9§l]e &eﬁ‘tleaves The
ource s Into |nd|V| trons. e cut
memsczuséw ofcie tresasvait isctbereby mtelnednn afibstantialyethersaney pgslteqs\ throughout
tRsh &iher additional processing steps. Each heat
the e our@é}xpr eferably has a I ength of between about 7 nm .
aedthglearhonagequs) daygh ds pxtafded Alyoygtothelrdie fethe cagting campound 16 in
the reSBRANA8 AN aloodiily 1P 2P 0RTRE Al rtaBO W tnd JorGRudindl air flow
pre erre processe heat source having a singl
channgjitavingra thmkn989c@mppmmmtela>?-ﬁa|mlqpn$| ow channel is
g ighﬁﬁeg'd?lgﬁta?r gfglerﬁ rF&T\BérﬁtuFe gHY:I gy%ﬁ;{lﬂ af §pproximately 750°C
preferably between a .9 nmm an
under an gqegraémpepr@éq weke degehenpating ﬁﬁ$ athickngss, of @qr,omm]ately 50 microns and
a poro‘gft fof aﬁBJ’oYamétQ? SRR | Higallya rcj?daé i€ LS fiRRE Sevral cyllndrlcal heat
ween about m crons and about 200 m'crons, nor
SOUfceﬁrf@'f'mEﬁPr?t'%f'n@élwl%éms 10 microns and about 100
m crons. Preferably, the thickness of the coating
| ayer fornmed on the inner surface of the air flow
ExamplaZnnel is controlled at least in part through the
O MddRtocRfardNEodkihg Worpbend fard P%pﬁ%t 418eSHBBY WHBve. As shown in
t hrough the feed passageway he mandrel, in ste
Figure g the ¢arBonaceqars deeghaye pxrudgd in e digstiornpl. b8 armsgFPugh a die 6

havmgté}?ldé‘ﬁﬂéél QUonSkuchibn [t§akat SHEWNGH Rif@ePl GAE WeScried étﬁlﬁ/e However
ol une of the coating conmpound. In certain enbodi ne

unlike éﬂ‘ E’f"ﬂﬁp prietem isi R/ ESEIVEIR 0 f"l‘?ecolaF"éH/\F‘P’ﬁfP%m@fa”(dHBStEG‘étth?l QOW of the

coatm? e&ae&m& 16isContromid ﬁﬁth%tlﬁ f&,osth@t nayéiezzqe%mre@u orthelinme¥ surface of
|mm|ate?/ajacent he end of the mandrel in

the longgly@nalaTRILERage & HVihE Galrugad Binder ddgaves: e ontgihe mandre

10. URIkE®n Bkarhpe 1C RakhiBg tHeQUBRPENSE tHd E@éﬂnb)éoﬁ'f basd §up§ﬁﬂ€d to the reservoir
i ckness of the coating |ayer that or med.

t hi
is contg;{lepug ,tl@ﬁ-,proH%bsaqflE‘)@ .dae RiESEUrg ,oég‘gﬁogtm%c%pcpqnddﬁ controIIed in
order Btachi2Qe @Nlai pidtessTBMAr Sbsstife ShduRPbE ke Jﬁfstédll;etor WA &R percent, to

noti on of the extruded _heat source and the coating
avoid gisrHRYAMA! the €O B¥eratTne thickaassr the GoRENG Byar 2°may be attered

througR IESRBAVER N BEsdUPe BPEHANGE Bt 6N A 6MRe B6atifgcBmPHESE 16.€
sensors and the flow pressure may be adjusted in

response to the pressure neasurenents to ensure that
the pressure remains at the desired level. In
alternative enbodi nents, the flow of the coating
compound t hrough the feed passageway in the mandrel is
controll ed such that a reservoir of the coating
compound is formed in the portion of the air flow
channel imedi ately adjacent to the end of the
mandrel. The coating layer is formed i medi ately
downstream of the reservoir. The flow of the coating
compound nmay be controlled by a punp, which operates
i ndependently fromthe flow systemfor the
carbonaceous naterlal A reserv0|r of the coatlng

o o N 1 r . o "



heat generating capacity, which provide very | ow
anounts of inconplete conbustion by products and which
w@e@vids7d or sufficient mechanical strength of P€TEB2008/003691

conbusti bl e heat source. The carbonaceous heat sources
formed by the process of the,present invention are
typically porous and their porosity has a substantia
i npact on their conbustion rate. As the conbustion

CLAIMY oceeds, oxygen may diffuse into the mass of the heat
source at a rate sufficient to sustain conbustion. The
heat sources produced by the process of the present

1. iMpeidksDidr tiecprodiidtion lof & ylirdnidalpearbemadebis Béat source (4) for a heated

smoqu%g:? ge,nths%glaty ﬁgﬂg %,\{rllg\q?a nﬁg&}ﬁélgﬁ[@f féqt}n(? a?gﬂ P@ﬁ ga%erethrough
the innef eGrfaceest twhidh, is @ovéred Withrel esatin I@}ebfézzanWha'bithe process comprises

th teI ltptl cal cross section. The cross section of the
©SeRRAt source may be altered by altering the cross

qart i gerniihg tHéecy!HhtHrfdaC Reatsdufce @) &y extrusiog bf wf”d'aﬁibnbb@us material
througf) e 18 SoiprBES ancas Rt et A anariveeh el erel B form the air

f|owcrﬁddé|;énces may aI so be included, for exanple, additives

P BB SR SR el BB B R B8R of e ar now

channélrdljmfs&e@ﬁl’diuﬂélrﬁﬁhdbél by eecairat theottating (compoenda(d) ehrough a feed

sl e AR B TR s B PE LR ] ot e

end themeuf, @\R\e(élmtheeotmﬁpd; eompburid/wéts the ‘Fy\pr sarfdcy, of theeair flow channel as a

e .adde o _the carbongceo nat eri a

result Bf s, adfeslon; Brthet st Bp4tHG, PR A e Bifdiace, thereby
formingtHesgoatimy layérgPRpds the eglindeinalheat sourcepi@diseextraddalist | on

and |ighting properties of the heat source. The

conmposition and properties of the coating conmpound
2. NAISdrodess aataotdinl de paaidi g whareih ¢he anoatmpeeopsumdbtierd suspension
Conta“tgei n%lusced#c formthe heat source, in order to

rb?ﬂ? TER ?ﬁettmg of the inner surface of the air

flow channel by the coating compound. Advant ageousl Y,
t {
3. /? % d p(g)rr(?lﬁ% % g%lm tzhﬁ?ee}g%atﬂgop%ccega g@ fb I?es tﬂg step of de-
airing hhapespmbhe)noﬂhlsken ope of particul ate coatl ng W I I
typically be applied in the formof a suspension, as
: descri bed above. The coating nay be fornmed from one or
4. b ipeocess hadurdingrid eny atesediha tclaam evrendss ttianthickhess of the coating layer
.t L e
(22) iy SR troRb oL BERE AR & e Shrddd o oBHT L] hyroush the
feed passagewan(12his dep (band i ncl ude, for exanple, clays, such
as kaolin, bentonite, nuscovite mca, netal
oxi des, such as iron oxide, alumna, titania, silica,
5. SAlprecesal antortting 10 rapgnpreceding caiinawhereinl theefiow rate of the coating

compo{l'n& ‘Eﬁ’r'ah&mr{%hﬁ%é!? %%E?age%aﬂ_gl?%)t X c&lréﬁ%e&ch%&ﬁﬂ& IrESEtlng dlayer (22) is

formed:med@elumdaceratltbe end bitte mmendeal 410)conpounds such as
cl ays and m caceous iron oxide. Preferably, the
coati ng conpound contai ns between about 5% and about
6. 3SWdpesyeteordingfo ene obelaimy & torit iveheagis therfiewe op thef epating gompound
oyt Vol rap
(16) tﬁ%ﬁe pgrﬂet ?e%l eﬁ%sljs%gwt(ﬂzg ﬁnthéﬁg P&’rel " Pl 7 coﬁticﬁlteg @PLY to form a
reservoio i) ofidhé sodiipgveerpoahd (t16)50 tmmpantldn abthet athDOVmeamet immediately
adjacelnpth% el 6f! tﬁgln?e[rlldYelgﬁ @fag{dr \ﬁfgergmﬂg!cggm IF%}G(ZE o\%frjf@gownstream of
conpound i s”a suspensi on of ceram c par
the resbewgiir (@8). catal ytic ingredients such as ingredients
that pronote the oxidation of carbon nonoxide to
carbon di oxi de may be incorporated in the coating
conpound. Suitable catalytic materials include, for
exanpl e, platinum palladium transition netals and
their oxides. The coating conpound may conprise one or
nore. b| nders. Preferably, the coatl ng conpound

o o 1. . ~ r~n7 L e Y



nmm corresponding to the cross section and di aneter of
the mandrel 10. A feed passageway 12 extends through
wao b@oeesro e of the mandrel 10, to an outl et 14p¢DBRRDEH03691

in the centre of the end face of the mandrel 10. At

the outlet, the mandrel wal kg are bevelled such that

the dianmeter of the feed passageway at the outl et
7. S ﬁégé’ abcfb?&:ﬁ ?@Elalng Begatihnte §98H r&@l tH'eGrésérvow 6?8) is measured

uced I nt passag

and thp ljlnwu At efytbe @naf(mommx@na cpatwll@a in rwdmgﬁ mam_ialn the reservoir
(10w REEFRBIT e AR e e ) he kPO

In the initial stage of the extrusion process, the

8 R 3)%6&% %ﬁ@r‘a@dtg paséré&la'ﬂ&dclélm Wgﬁ}oﬂ%ﬂnﬂéﬁls&&e having a

Into the ageway 12 such at a reservo
plurahty@f demaitugingl @gtﬂqqgcrmnplguwﬂerg@ the digs usessingsden @ comprises an orifice
f n
with a ggﬂgg% E?I’n{égbrte eﬁgtﬁﬂ(}@&"ftr@?ﬁg %cﬁgrﬁwgfn&}%bfoﬁqd] g @ @qh@idﬂg}fudmal air
ﬂ0W<*ﬁ@Q@§v0|r 18 has formed and the neniscus 20 of the
reservoir is in the desired position relative to the
end of the mandrel 10, the flow rate of the coatin o _
9. dbRissesriagesrdingniordaim&wisreiniiee aapsutRcss of we g’anqrngﬂngltudmal air
flow cﬁ Rt IcBEbre@ WRA lé”éba%ﬁg ek Sﬁd Wheldi® s{e%S(nghbrisleé fédding a fluid
e sanme rate as it |eaves. e meni scus of the
coatlng ecmprayng  ndo tther by ar emﬁéénglwdﬂlﬁbs@'éﬁm&lqh}"'ﬂeﬂ% through feed
passageWdys %Q@nﬁin@rihltonﬁﬁ’ W idhdrelSroftihg Ysd % BF ﬁfogééhan?\%lst RBerein the

car bonaceousS dough is extruded throu , the

coating gempeHNdcwetp dimerrfases af tmélrrfgyxepwﬂp%ﬁaeweev feyming the coating layer
on the ‘ﬁ’%ﬁ' siYeaced Bhcridir bW Eﬁ%n’eﬂ%e%%ﬁrfoﬁ@@l dificlé Rextruded.
l ongi tudi nal air flow channel aving a thickness of
approximately 250 mcrons. The rod 4 is then dried at

10. r6dtss LREBRIML 1 SnyaBFEcBbﬁhg' dléﬁdwﬁéreﬁp BI €oatiAg tIf)er (22) having a
0C under an i nert” at nosphere. e dried coating has

th'ckn%ﬁsmPewégé%m'crame%mrgnssefqm%ﬂamgtearﬁ@ a porosity
of approximately 50% Finally, the rod 4 is cut to
yi el d several cylindrical heat sources for

. |/?‘1<E’699§8$ ZEFVANG P @K PRRSHING; gfairefuriber cemprging the gep of drying the
heat sb @86 fdrel irrdtep @)at i ng conmpound are prepared as

descri bed above. As shown in Figure 2, the

car bonaceous dough 2 is extruded in the direction of

12. th%rcﬂfe&@%cdrﬂih@%ﬁnﬁ pﬁEc@dlﬁg FoRain IFOrtiRet dd?lrﬁﬂislng&he step of heating the
ruction t I gure and descri bed

cons

heat Sa%&%iofmﬁﬂ\&{b%ﬁ’ ?b)lﬁ‘hP|t%p?fﬁt“@%frﬁ5|'eé‘si759 fere is no
reservoir of the coatlng conmpound and i nst ead, the

, flow of the oat| ound 16 js control|ed so

13. d“‘EEP&F?%@CQ%@QQ t°2 %’e? HbeaghWheEn Wﬁé?e%mﬁsaw%m extends

throughfm% tEn@i df i Mahdrall (oY | ow channel as soon the extruded
cylinder 4 | eaves the end of the mandrel 10. Unlike in
Exanple 1, in which the volune of the coating conmpound

14.  SAIpRAt dtrdeGoinitRl Hyathe bititkts bSary@itlathd €o 13.n the
process of Exanple 2, the pressure of the coating
compound is controlled in order to achieve a stable
process. The pressure should be kept stable to within
few percent, to avoid disruption of the coating |ayer.
The thickness of the coating |ayer 22 nay be altered
through variation of the pressure to change the fl ow
rate of the coating conpound 16. CLAIMS 1. A process
for the production of a cylindrical, carbonaceous heat
source (4) for a heated snoking article, the heat
source having a longitudinal air flow channe
ext endi ng therethrough, the inner surface of which is
covered with a coating |ayer (22), wherein the process
conprises the steps of: (a) formng the cylindrica
heat source (4) by extrusion of a carbonaceous
material through a die (6) conprising an orifice (8)
wi th a mandrel (10) nDunted thereln to forn1the air

- T .



