Cl GARETTE W TH COVBUSTI BLE PAPER HAVI NG A MODI FI ED

“T”Bm$§§55 FI ELD OF THE | NVENTI ON The i nvent ipghydagd@tg8s to

10

15

20

25

30

si destream snoke reduction in burning cigarettes and
~other snoking products. Mre particularly, the
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filter or-paper wapper. Exanples of these systens
medifiedgderibed in U S. Patents 2,755,207, 4,108, 151
and 4, 225, 636; EP patent applications 0 740 907 and O
251254; and WO 97/27831 and WD 99/53778. U.S. Patent
BRCRSR QUNDYEE diHIhBSVENTHANs i dest ream snoke cigarette
paper.. The ci ette paper, on . burni .vi.el. noke
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synthetic
filter material or adsorptive material in the tobacco, filter or paper wrapper.

Examples of these systems are described in US Patents 2,755,207, 4,108,151

and 4,225,636; EP patent applications 0 740 907 -and 0 251 254; and WO
97/27831 and WO 99/53778. U.S. Patent 2,755,207'descrlibes a low sidestream
smoke cigarette paper. The cigarette paper on burning yieldsra smoke
substantially free of obnoxious components. The cigarette paper is ceﬂulosic
material in fibre form. It has intimately associated therewith a finely divided
minetal type siliceous catalyst material. The cigarette paper which is ‘
essentially non-combustible and refractory rcmains,substanﬁally unchanged. -
during combustion of the cigarette paper and functions like a catalyst in
modifying the combustion of the paper. Suitable siliceous cat_alyéts’ include
acid-treated clays, heat-treated montmoxﬂl_onite and natural and synthetic



WD 03/ 077687 PCT/ CA03/ 00353 silicates containing sone
hydr ogen atons which are relatively nobile. Suitable
m xed silica oxides include silica oxides with

WOmma}JJ&gn na, zirconia, titania, chrom um oxflcq“?CA%Qﬂ?_’nJ
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the use of a gamma alumina filler for  cigarette paper
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aving surface areas of at |east 20 n2lg. The fill ers
charagtopiséserfaly painstream smoke and in particular remove various

‘components from the mainstream smoke such as some of the tars. The zeolite

as provided in the tobacco, also apparently change the characteristics of the

sidestream smoke. The zeolites used were of a particle size between 0.5 mm to

12mm

European apphcatlon 0 251 254 describes the use of 2 hi gh superficial

" surface area filler in cigarette paper. The fillers are generally crystals and .

solids having surface aréas of at least 20 m /g The fillers are preferably,

peroxides, carbonates, phosphates, sulphates, aluminates and silicates. Itis
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peroxides, car bonat es, phosphates, sul phates,
alumnates and silicates. It is -2 ----------- WO
03/ 077687 PCT/ CA0O3100353 taught that porous fillers

wooygush as zeolites are not preferred in ciparetiespaper
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and are taught as functioning simlarly to
conventional chal k. Published PCT patent. application
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reffiags.
U.S. Patents 4,433,697 and 4,915,117 describe the incorporation of

ceramic fibres in a cigarettc paper manufacture. U.S. Patent 4,433,697
describes at least 1% by weight of certain ceramic fibires in the paper furnish in
combination‘With magnesium oxide and/or magnesium hydroxide fillers to _
reduce visible sidestream smoke emanating from the burning cigarette. The
furnish of fibre pulp, ceramic fibres and ﬁllerg are used to make a papersheet

on conventional paper making machines.” The ceramic fibres may be selected

from the group of polyci'yétalline alﬁmjna,' aluminum-silicate and amorphois




furnish of fibre pulp, ceramc fibres and fillers are
used to make a paper sheet on conventional paper
maki ng machi nes. The cerami c fibres may be selected 30
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e ceramc er s o a predefined shape which
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The wrapper is preferably an_ 9 VM}F&:
binders. The resultant wrapper has a por051 y usually ess 08 0rta 2
‘Units and is preferably in the range of 2-100 Coresta Units. The Wrapper h_as a
25  density of 0.5-3.0 g/cnf. The wrapper is preferably used as an overwrap fora -
porous non-smokeable plugwrap tobacco rod having porosities of about 12,000
Coresta Units. . '
Sol gels have been applied to conventional cigarette paper in order to
" roduce sidestream smoke, particularly sol gels made from a magnesium
30 aluminate, calcium aluminate, titania, zirconia and alumipum oxide, as

described in Canadian Patent 1',18'0,96 8 and Canadian Patent application
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por ous non-snokeabl e pl ugw ap tobacco rod havi ng
porosities of about 12,000 Coresta Units. Sol gels
have been applied to conventional cigarette paper in
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Fncdtporating a granular m sch metal in the form of
adtfesied yfiscarpératigse granslat mwh amtal dmrttierforon of edriyen ferie
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the use of platinu
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poursarising ustion o
rhodmm and rhuthemum in the mgarette paper. These metals function as

oxidation catalysts to treat vapours arising from combusthn of the paper

wrapper. Optimum catalytic effect has been pfovided by the ﬁletai_ palladium,

| 25  The metal particles in a svitable medium are dispersed onto the face of a paper
wrapper before it is applied to the cigarette.

U.S. Patent 5,386,838 describes the use of a sol solution compﬁsiﬁg a
mixture of iron and magncsium asd smoke suppressive conipositibn. The
smoke suppressive composition is made by co-precipitating iron _and, _

30 magnesium from An aquéous solution in the presence of a base. The iron

mé.gnesium composition demonstrates high surface area of approximat_ely 100

-3-




wr apper. Optimum catal ytic effect has been provi ded by
the netal palladium 25 The netal particles in a
suitabl e medi um are di spersed onto the face of a paper

wo ez apper before it is applied to the ci gq;cgf&%mlslﬁ_s.
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atent 5, 386,838 describes the use of a s sol ution
conprising a mxture of iron and nagnesi um as a snoke
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Ich is’used to nmake snoke suppressive cigarette
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Catalytic materials have been used in aerosol types of cigarettes which

do not produce sidestream or mainstream smoke per se, but instead a flavoured -

aerosol. Examples of these aerosol cigarettes include those described in U.S.
patents 5,640,5 51, 5,137,0_:9;4 and 5',944,'025, which use catalysts to f)roﬁdc the
necéssary Heat generation to develbp the aerosol. Such catalyst systems
include oxides of cerium, palladium or platinum. _‘ - |
A variety of sidestream ’smoke control systems have been confemplated N

in the prior art but none of them contemplate a combustible cigarette paper




separated and dried at tenperatures between 80-300 C
and then calcined at tenperatures between 200 and
1,200 C. Catalytic materials have been used in aerosol

wo osdyRes of cigarettes which do not produggraidesbkizeam
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or mai nstream snoke per se, but instead a flavoured

25 aerosol. Exanples of these aerosol cigarettes
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ccordance with various aspects of this invention,
Cigarette paper, cigarette wapper, wapper for a
ci gadn acordinbewithiak esgeobeicboinyeaitnge tisa 1057 sifpsgpsmed f or
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di vided particulate adjunct for said catalyst, the
metahpadeshs sridcatbist @?ﬁ?}l‘fﬁﬁ“‘%’e of a solid solution of

par f}ih%g&g%& X 8HankhidmBt fletad 5%id8 SxidatiGidAalgRtaabys bf and
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ah?rfnin%lin{ gﬁﬁé,%g%)éélgﬁ' oxide, titanfum oxide and mixtures thereof. ‘
The solid solution of mixed metél oxides may further include in the

solid solution metal catalyst selected from the group 6onsisting of palladium,
platinum, thodium, tin oxide, copper oxide, iron oxide, manganese oxide and .
mixtures thereof. Preferred mixed oxides of the solid solution are |
cerium/lanthinum mixed oxide, cerium/zirconium mixed oxide, cerium/
zirconinm/lanthinum mixed oxide, certum/zirconium/ prasecdynium mixed
oxide, cerium/zirconiﬁm! lanthjnumfpraseodynium mixed oxide, |
céﬂum/zirconium/neodymium mixed oxide and mixtures thereo_ﬁ

‘ In accordance wifh another asioect of the invention, a low s_idestream

smoke cigarette comprises a conventional tébacco rod and a combustible




al um num oxi de, magnesi um oxi de, titani um oxi de and
m xtures thereof. The solid solution of m xed netal
oxi des may further include in the solid solution netal

wo ieaksd yst sel ected fromthe group consi st ipogcadsnesss

10

15

20

25

30

pal l adium platinum rhodium tin oxide, copper
oxi de, iron oxide, manganese oxide and. 25 m xtures
tepErabPapePhEYies f sdeTTeRBIETIKe dEatmsnt EHBPSHIMNGDS ol ut i on

ur%hatxleeg?gé(ry]gzesym&&@ ﬁ%@g%ﬁ%ﬁge G BN Ak ORigem

ceri ant hi num m xed oxi de,
oﬁfﬁiﬁﬁmntﬂhlys:tpm emténtmﬂas;emdymbumbin adguahct Bxisald catalyst and

. ceri urri conl nt.hi n raseodyni um m xed oxi de,
aé‘é‘?@lﬂ%‘} i‘iﬂ{g“ﬁég}a ?P:fﬁrﬁf%ed oxi de and mi xtures

t herMcco@@nde%ﬁ?%tﬁ@@@&c%ﬂtﬁe AReANAI tRMERME: Bhyt he
i nvention, a |ow sidestream snopke ci gar ette Cor‘r'prl sSes

camposemitesiattat abdara sartydata fillcaused b eery imstien with a
[ 077687 PCT/ 3/ 0031
zgc?igfé 358 mt%r}%cfg (%'Tge as%& %%Eeglgms ppe%gr%llyﬁﬁ“éﬁ P&oﬁ?t

nen
r&@iﬂ%‘)ﬁbﬁl!a@f}umm ftdy 3@% t@rwﬁglytgﬁmhesﬁ)mﬂ agewaght cdahmr
net al _oxi de oxjdation catal ﬁ'lég an essent g}% ¥
cooRoE bem alihpuphdheamayconldbe dughyr.c b et et al
S
N O T %0%2%%%?&%?%&*9&1 tadiudoxide, |
négheshoh oxile, alominay catn oxiidx éd oniEle alromodide noangemasbonat e
filler .used.in conjunction with a zeolitS Bgsed
oxileeralGrm G?fbé’n%fso?fd%l%%ﬂého BpeRgsyT oRrpepals anl y i n
rrﬁ ?EEQH&Eof MRS dxb R tofQaddist Rrdearkys avginght of
e total dry weight of the conposition, glthough the
paafuahlw e@tbgﬂ ldwherihégres in tipgangt »f ahast Hfto ﬂr%ﬁh/(g and haght des
spog o A4S g%&w%haqgé bl EEOLPR@XbRay b4 Ryfith o

Ium OXI

a@phétefdrieRaayle e nigtdRdxiiks teprovids ganease catabyticectivigl ci um
car bonat e, zirconium carbonat e, . magnesi um car bonat e

and Inegerdiess LTRSSKer ATIE! HhaiT6RT Do iy SHLS BRES
aM@ﬁélﬂ)lﬂ%e?MerﬁféeoxﬁLa%@ﬁ cqfd sf%%nal&fr@ife%mhﬂu@é Iajﬁﬁﬁnﬁrﬁw

surface area I n e rang about 5 to 15 n2/g and

,ohidgjneiaﬁn'smxiﬂ@@msawdgamofn cmvrh’r n@@lyngim oxilecad inurmuass de

b DS Pin TS B8 bSiobS P on kb ove may

afs%@hﬁewded%ﬁ&ﬂ ¥ piladinl, SRR AR fihodae cbpperdxidRst
of the invention, the oxygen stora%ti and donor net al

uon .ou@eamamamx@@ aidymtxﬁwa‘t theieal- Pese extalyrymanarubr
8‘2 lmn %u&c{-r %%E%ﬁ el glitn ﬁa’a n ﬁataﬁ&%%%QQWoP{ﬂe%éiic?e

'solutmn of the mixed oxides,

The sidestream smoke treatment composition may be mcorporated mn the'

combustible freatment paper, coated on the combustible treatment paper,

~ impregnated into {reatment paper or a combination of the above steps. The

treatment paperr may be double wrapped and be of the same or different

- compositions. One of the double wraps may be conventional paper.

Alternatively, one of the double Wraps may have a composition dlrected




20 thereof. Oxidation catalyst of the precious netal
and transition netal type may also be included such a
pal | adium platinum rhodium tin oxide, copper oxide,
i ron oxide, manganese oxi de and m xtures thereof.

WO 03H&%% catal yst may al so be fixed on the P QH ORI
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the ash nodification material or as part of the solid

| p??’lgﬁ%)‘f %@Jstr&nﬁ sﬂb%ﬁx@d@@ﬂog%ﬁd tl%ﬁ)tﬂ_é}gloﬁlblg 3&%}% E%‘h@é smoke

ment conposition nmay be I ncorporated |
ircuhrdmﬁmnh;bceiﬁoneiamteahtovmqtsashnwdicadomn t he conbusti bl e

treaf nent paper, at into treatnent. paper or
a C%Cﬁ%a% h"["}?gg)eéﬁg‘(?é %eﬁ]é‘i)gwelﬂtf%' ah%ﬁ‘fiﬁgﬁ Mhaper
sHBKe bBatipy *abﬁpeege@ ﬁ%ﬂve@lﬁgneﬂ otbed A afaBRopbuditié er ent
conpositions. One of the double waps maybe

treaimeshpien havxpgap sidest@amuniake trgatmeat sﬁmmélcmf Tige

e e S R

okRIdH6H bafyanedhhessehiidly xﬂ!ﬁtﬂbhﬂ)uvﬁtaphgam&ffacd ated ude a
corrp05| tion directed towards ash -npdification. I n

_ chifar heaagl ab FregoEed BrsatdfEeaf G REPSn A a | ow

s :

P S L PR T i
pépesitel asidifgash shmpdoteristieat ment corrp05| tion. The

tre ment C OSIIIOH CcO S an 0 S. rrage and
don OrrFé‘F%P ?raﬂémo&” n?fot 5{“ g7 ﬁ&S%#ﬁ

ﬁ&é&@&ﬂi &l hot oﬁgnn@lﬁﬂpéiﬁéltameemé’dl%s?tﬁﬂ &Eﬁ@ﬂl ahieform of

adsorptive adjunct for the catal yst incorporated in

| mwpadtsnemwe itbapeiepduch, suglat ¢1egm,cﬁr tealikd. uheravsohst e

on an jexteri ment

oy B R R R R S PR fhe! OBkl

vﬂﬁﬁﬁfs Aid e hkMﬁﬁﬁﬁ\iﬁ{y Heh&e& efi ﬂigﬁtegasr eigaes, hed thedike. i t
is understood to not onIy i ncl.ude snokabl e mg@rettes

Thatrappenaiay bsied asraaingle ldipnplaerretinenst & PelsREJayer
41C I

o GRSk papis The iR hidy b hpbING &k SolMPBRIRI kIR
Peps 0N PR s svrapotey sbivshgordd cigagtiperperadid cigaectici Kdewhi ch
may be used on(ﬁ1 are eg, [ ars.anld.thelike. Th

g ep e ot S AR PR b bt o
sRARS Co@buditld HBhgst vathe! widefratdedABEdsRiePAMEE contRBtional
wr apper nmay be applied as the sole Iayer of cigarette

tqbap@rrodrena@naaswsetfab@o@ porapesitegmsingratlichsgd ietnekablper
mgal e%es PRLE S Rrare %ebe distinguished from tobacco components used

in aerosol cigarette.
BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments of the mventlon are shown in the drawmgs

wherein: _
Flgure 1 is a schematic view of a spray techmque for applying the
{reatment composﬂ:mn to a cigarette paper;

Figure 2 is a schematic wew of extrudmg a film of the treatment

compos1t10n onto the mgarette paper;



treatnment paper may include as its substrate
conventional cigarette paper or. 20 simlar
conmbusti bl e product with a wi de range of porosities.
woﬂslp}tesﬁonventr onal tobacco rod enconpasseectngp )83%3
npositions normally used in snokable cirgarettes.
These rods are to be distinguished fromtobacco
C OW?@@G&S 4SEibmatio vasF 650l cohgar Bt treatnBR dmposition
DESCRI PTI ON OF THE DRAW NGS 25 Preferred enbodi nents
Omfilgtiﬁgerph%ntr on are shown in the drawi ngs wherein:
Fig Iy for
appl NS 5 oA U o e MR oY LB
treapent cdﬁt;gjsrtngntbsheemgz&htmmm vi ew of extrudi ng a

film.,of the treatnent c sition ntot
5 ci gdPgtiee pagehematiy VifFy @@Fﬁ‘?‘% %? 9@‘?‘7‘3 g@?"fﬂrﬂbur e
th%gn% uB RemBhiaGuibewW Sfcigtte ;ﬁiﬁé&t ing t he treat ment

osition on cigarette paE gure 4 is a
scheffiguied v agarspéctivh eicvngl ig &P @@rd bﬂr’V% dedchimegpndf t he

treatpent compositi pto the cigarette paper; . 5
Pﬁeéﬂfg’? = ng’gsaé’ﬁét%gg. €%i ew of mxing the treatnent

Conmgurtelmovrﬂs th altéh@iRapeodpbénd of Riguhes;manuf act ure of

cigarette paper; Figure 6 is a perspective view of a

10 tobdtgererod ARARFDIGIVE HIS vt ofemiohasise rodhhgyang Bic ticpinent
- cclnﬁ]\e/oesnt osgng\gf?;h (f%t&f@&{ t%r}oolaﬁb gf’étﬁz&r@ﬁéﬁ&%ﬁ re ur 1ed to the

ernative e I gur e s a
topat@pedidinde vi ew of a tobacco rod having the treat nent

conpasi ti Qn sandwi ched be of cigarette
pagﬁtlgtgg 9P BIPFISRCAS e VifY 0’4%@%‘%5 3 @ﬁgﬂ‘%érw 9is
wﬁexre%%ﬂﬁ&& ¥Ser Y Spied ofer@oritin@iold] l%pgatare paber. t obacco

vvhere treat ment paper d over
15 sCRET I oiNat) HREFERBER H DESCR| PTI ON
HE PR FERRE EVBODI accor n .
| asp BACEFIEE S TARSASPTS %/F#'t‘rsnmvemrﬁ)es rgg{éh&genp%g‘%&

trédt8hiRnp e RITA PBdvide’ Thdaitbdl écprbdef ablersbdbstiegi emolod
vi si bl e si destream snoke
‘control while at the same time prov1d1ng a suitable ash of desired
characteristics. The sidestream smoke treatment composition of this inveation
20  comprises, an oxygen storage and donor metal oxide oxidation catalyst used in
combination with a non-combustible finely divided porous particulate adjunct
for the catalyst. As taught in applicant's co-pending U.S. patent application
 serial number 09/954,432 filed Septcmber 18, 2001, it was unexpectantly found

that when these two components are used in combination either alone or with -

25 other constituents, a very surprising degree of visible sidestream smoke control’

s prowdcd It has been found that with certain types of catalytic material
| and/or adjuncts, ash characteristics, such as, appearance can sometimes be lcss
than acceptable due to, for example, dtscolout ation, delamination and
- defoliation. In accordance Wlth this mvcntlon, enhancernents have been made
30 o the composmon and in parttcular to the catalyst and/or adjunct to modify ash -

characteristics to provide for example an acceptable appearance, acceptable

-10-



control while at the sane tinme providing a suitable
ash of desired characteristics. The sidestream snoke
treatment conposition of this invention 20 conpri ses,
, 1. Qxygen storage and donor netal oxide j '
“Onygg?ﬁlyst used in conbination with a nonPégﬁﬁﬁéggﬁle
finely divided porous particul ate adjunct for the
Stﬁi@t?f:ﬂ, ¥&Tour, Aftedray g rdd0ctapirictaiddtion o aghededolingiok) S.
patent application serial nunber 09/954,432 filed

debmpiretipernd ®e liZ001, it was unexpectantly found that
uhen iRl 18y GORROAFILR AefiBAT QrBRRBbIEAGI

ei t her af one nstituents, a very
dislepphsicnptcagess vaficlv dedsmotaffict dstftavam adgkste cother ol

is provided. 1t has been found fhat ¥%éh ceQLgln types

5 mamsyean PPPFCaneoss Naf SV ARy indsiahlt edows i

st é&%ﬁ%@g&&&.i €86 paHENaR $nat GRP RAHIFCAILARRLIS ANBE lRacbe
ess than accep%able due to, for exanple

tetipscoirosiofihe bmnirgedigaretimedabnil kavdliuge mayibars v low yuface

accordance. wi th this | nvention, zen ve been
g felly 1S chned b B PREERL G o AT OARGRTE PhG B P, 0
pre@draity Stman g W 8 Ui inde@stodiick thedsh sutfharaed eri sti cs

to provide for exanple an acceptabl e_appear ance,
10 matecielstthppasticulates are finely ground and are usuallywoyzyressy 657

Hgggﬁeggs%g Qlﬁ%a%le SEda SRGELLes R 20 drg?% ﬁqg LbYer@BSH that the

ifon or elimnatron of ash ation,
pﬁﬁblamglllagﬂjb (pﬁroamdclbilimarieﬂ)kéw aﬂ]macta!:ijisludstb ?Mwﬁl lpgh al_mjgcg .
suitabl e essentially non-c ustiple, fine ivide
arga Pyl eazeseT iR 18 \%‘i? eiiRBOEe! REpTtes aB iy our
pagﬁgmh@%ﬁ&m% i fBousd TRIJAI S GafnsiRkEhMRDEQEsitNA g ve

any undesirable odours in the sidestream vapours.
15  avEhezepbaméteudidess theat K10iman (1090 by Mosaipieferablyfhe pages t he

el evated t.e rat-ures of . the A i gar l.

b B R RGP LS o g0 Rty 0 sEhP ORI PLRRE,
- arkpRfes 28R &rcaid dpneftardaiolytol opRY (§-100 AP Wit geodited oSt

preferably 3 n2/g to 10 n2/g, It is understoad for the
basedvmsitarfalis heq108 Maye ARE Ve a5 Harpeer lﬁéﬁ? TA08F 8 uaﬁé to

[ round and are usually not porous. However, as
léﬁggé%}?é§é area increases towards 20 nR/g it is

20 undeftstmaaituldiasdjtin maydrave el asragnypapeclp dgg gBless than _
L B TP BRNEIR S R0t JT 3 st PR evel of
AT A R b b st
porous clays of varicus categories commonly used in ciga:ette_: paper

_ manufacture, such as the bcntoﬁte clays or treated clays having high surface

25  areas. Non-combustible carbon materials may also be used including milled
porous carbon fibres and particulates.,- Various metal oxides and/or carbonates
may be used suﬁh as porous monoliﬂﬁc mineral based materials such as
zirconium oxide, titanium oxides, magnesiufn oxide, aluminum oxide, cerium
oﬁde, tin bxi'd.e,r iron oxide, manganese oxide, calcium carbonate_, zirconium

30 carbonate, magnesium carbonate and mixtures thereof, metal oxide fibres such

as zirconium fibres and other ceramics such as milled porous ceramic fibres

-11-




15 average dianeter of |ess than 100 nm (1000,). More
preferably, the pores have an average di aneter of
| ess than 20 nmm (200 A) and even nore preferred are

“,Omﬂgg(r@s wi th an average diameter of 0.5 todfdumkds;100
A) .
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Wth zeolite based materials, the pores have an
average dianeter in the range of about 0.5to 1.3 nm
an@nikBirdy) ther26f. Th ecgpecitol cerin exidd, ithastbepm joung eat #ris

S PR, S aBhu SR D s P A

doﬁ@f‘%rﬁ&l f)}fl@@bﬁaﬁtiﬂn chtBlHEP O&eﬁb@ﬂﬁcth@fﬁna&hﬁcl@dﬂh@ﬁt i bl e
materi al s naé por ous Claés of various Categorles

sucfopmamt yatesie Sﬂ@h@ﬁ@ﬁﬁ@?d earperpdiid ZepBsef act ure, such as
t he bentonite cl gh
surf ggdlfgct PEas A8 mrprlsglh st%?% eﬁgéa}rugﬁwsn%ttgkl als may
maksds h&ldﬁ&&@lnmnﬁdxﬂdlsnglemnbf@dlc fpehodisided plrtinulhichsued
and particul at es Vari ous mat(gglao tsdes and/ or

as gaglpoarisisyes whiphieelideagolige A B MR AR AR Qus
m%? il ’g\hchba%ﬁgaﬂﬁﬁﬁﬁé gk SomtHaMbx@R, 2ifédnfRR hidoxid¥ bilihe

ani um oxi magnesi um oxi dé, al um num oxi de,
likee iAeutites endhdm silichlite axolites, fivjasiteoXi Yend &Hﬁghﬁé&l@faox i de,

et Rieb N B A PO Paf GV el BB e Fero s i oy o5

B incAfle Ay BRAALBIB LIRS I FHIP h@bpesiaaolifes Sitath as
Zesﬂ\% inh oer gulg)%cer amc fibres ? ?@p X VO 03/077637

hmffmbﬂmq)@h@ am!mmlbhy@rﬁéb@ecf orgpRC compands of

s ﬁ%@%ﬁ%ﬁﬁ%&%ke Whe]re%ﬁ é)%a%eergf %&gﬂga‘kg@éd "fhe'z% HEARAN 8 of

as a J unct an as an

pro¥ine & il wHeges :aﬁﬁituréiwlhwh sektiiwshy absode and iadsrbson
catal yst. O her adjunct

n%gﬁ ials include h%H
C@W%éogﬁléﬁtfﬁﬁﬂém%? s Thg, POLMS; SUHEHEF FHFPBOR and
cogr sl h‘[%%ﬁpgreyaﬁmﬁ t arfi&ys ﬁld%ﬁc&ﬁﬁ%s'v@iﬁuﬁ‘ﬂﬁ'baﬁibﬂésace

y sor pt terials which are
wineln bmnnib offtolf ﬂieenaqromxrqa di s bfehﬁ@ddyh@tltbfr ertnrpdirti cul at e,

such ecul ar sieves which in d
oo 5 BB IR A R PO oR aFT AL S ERf S8
or%'tﬁe'r Qﬁéﬂ@ﬁlﬂ‘ﬁlon@afa%@fﬂ 4 e bl emperdtae pif tha tuysing X i d e

and the |like. Zeolites such as silicalite zeolit

cigaaetfca Spnvsss wch\caawaeioozwwté snto gadized goppayds é@ﬂc
t
copPBEP e B fEaBihef it Al dr SorMLPEOERLAN °.

- galds whhivh _BMdar sﬂ@ﬂitﬁ&iit@ 13@ahi dndmwdllne Ihevels so that the sidestream

is invisible or at a low desired level.
The zeolite materials may be characterized by the following forim_ula:li\/l,-11

M’ M”*3[aAl0; o b §i0, » cTO,] ' '
wherein ‘ |

Misa monovalent cation,

- M is a divalent cation,
- M”is a trivalent 'cation,- | ‘ ,
a, b, c,n,n, andp are numbers which reflect the stoichiometric proportions, -

¢, m, n or p can also be zero,

-12-



have affinity for hydrophobic and mldly hydrophobic
organi ¢ conpounds of such sidestream snoke wher eby
wat er vapour is avoided. The zeolite materials

wo 03pT’e¥Vi de a hi ghly porous structure which $eF€apinpeBy
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. absorbs and adsorbs 15 conponents of sidestream snoke.

The hi ghl orous structur eneral.l cqQnpri se
nﬁéfi’é‘%g‘raé t%ﬁ‘g@@yW?é&ﬂ%?&f‘gﬁ%‘iéla%a%ﬁia&gopores wi t hin
thes Q@éﬁah&hﬁﬁ%ccv&ﬂ&ﬁﬁ&e@ hR0E Btodf beinf abibe ABREOPOLES], |t
is believed that the captured conponents in the

nmacwiogendle mtid ofibierod Juraselitfewr Preeselitediksrmaterdal clegsiaum
oxi d r. ot her i tabl e .oxjdati I

g agatied 00 r e kiR A0e EALE UEDeBLriRy
suehs &aps wmgd teomApnent s i nto oxi di zed conpounds whi ch

continue to be trapped in the ads\%rﬁbentf teri al for
ar ePreterisd senllesofithl oy p famulp SR R FRYy alpgmutas 0
suf f.i ci~ant tar can i.CQhIENe.- | SfLfbat the

B R o e U S A e

(NEQRA IzSigl (O 8] with ex? absaguayl) Ddonleartagtoitds £ Blds[BYsSi4€oe] -

24 fep et sh b herar e MO fuTO oGl

oiRichOfibic), Mhd hiix@rdsiher@drent cation, 30 a, b, ¢, n, m
and p are nunbers which reflect the stoichionmetric

pr opdbistappresiatedghativariows gypdes of e serriyemeatoral gnay_bep

0/ 077687 : j. are
il P PaiFY B ML G SRR A G 2o
ddsginkale s @kivylyeaet] foatethpisthagh baiting beinhgaebibls, hil

repl ace Al or_.Si wherein the ratjo, of b/a of tl'he
boibing peiat BRCERE 20&4 PRIinG RemHREF ,T%hsa%"ﬂzead\}al HE ot

: i | | Ater s@itaMId Qitfydthe
Oﬁg%‘té"lg E%E%%tg 1&%‘%’%&}%@6 %ﬁx%ﬂ%ﬁfé(og Ofl}ger E%A%Mé Pr e?’er red
coreahpltied byfthis hveatiovie prdemblyalisfemed thrneglaptticss layers.

f or nul as og’? fauj agites 2 .
TS Avs e AR St igbercih e oo sy ye
bit D& drAh 2 dRisBA AR Bhy B fr Bafiplé glolRaeN&lelate, Molydamil t

zeol ites (Na8[ Al 8Si 40096] ) .
alcohol, carboxy methyl cellulose (CMC), starches and casein or soya proteins,
and mixtures thereof

The oxygen donor and oxygen storage metal oxide oxidation catalyst
may be selected from the transition metal oxides, rare earth metal oxides, (such
as scandium, ytirium, and lanthanide metal series, i.e. lanthanum) and mixtures_

thereof. It is appreciated that the catalyst may be in its metal oxide form ora

' precursor of the metal oxide which, at the temperature of the burning cigareite,

is-converted to a metal oxide to perform its catalytic activities. The transitiop
metal oxides may be selected from oxides of the group of metals from the
Periodic Table conéisting of groupsr.l'VB, VB, VIB, VIIB, VIII and IB metals .
and mixtures fhgreof. Preferred metals from the transition metal group are
oxides of iron, copper, silver, manganese, titanium, zirconium, vanadium and

tungsten and from the rare earth group are oxides of lanthanide metals such as

-13-
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24 H2G, orthorhonbic), ZSM zeolites (Nao[Al .Si 96 "
0192] - 16 H2Ow th n<27; 10 orthorhonbic), and
m xtures thereof. It is appreciated that various

\‘,0,,3@7@,% of the sorptive material naybe u_§§p|,CA(;I;%%3i S
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particularly true with gradients of zeolites which can
be custom designed to selectively adsorb, for
oSdenpt lenthinugh chdin,ippgepdymib mpatetynats andindxtubmithdreef.
poi nt mater_ialsi)ndl w%g]iﬁlin oint materials.. This
Ferampl cem 2y 0s viss! wradpiduirayilh 1y o Y9 Wher e
el S8h :ay e % 'k1)1Q§ed)6xi@é. hets il aheadiad Ysdtal oxide

contenplated by this invention is preferably dispersed

otibatuggtatalysts e be ligpdorith the Phrgdnajanas andyoxyEeNdamer bound

on Gi et't aper f t.he tobacco r Ln
OBF RSBt SHBARELToa GNSR May boretap e phdntuats
BRI i ACRL AR mP@yY tHRydof. Bkaspled inchde balkadiumy hy|
celTul'ose (CMC), starches and casejn or soya proteins,

‘pRonemdheinny tia oxidecrPper PR, JR) GEHIC TIARTAIEIFP

torage et al oxide oxidation catalyst my be
PR & Trom the transition metal oxi des, rare earth
met alheoeiidescatd] wtipfecudsr mepbelinutg fortit ofi averivarsalt such
| ant hani de netal seri e‘i’? %) e. i_ant hanu and.m xtures
ag hefrem nibjafe grothes disperstileipring gt cqriim Jighaf 9 SPIYRGOhe i n
' I de: r z fa dell@met al
rish® 4Bl Bbehith OFidh RL G ords R0 RESRUESEL £ oo
hpdrgzide twhésh is appliedomvantieion ol o the serptivxvatstieborgenf or m

its catalytic,activities., e transj-ki al oxi des
PHREY 2h2 C%%%S@Pgaﬁiﬁholﬁwc AN Sgpoo?emtuﬁleoxglé%%gh% : %‘ret als
teniRMAR R f tHRUAHE ﬁigiﬁiﬁb €0 GeAFistibAgs otatgiystfisisl VB, VB,

VI'B, VIIB, VIIl and IB netals _and m xtures thereof
uiRleafteqd Gt e sel|mast begpdopntrale £aEn; e fydzate o bipr ar e

oo 0@ 98scRbinle i iny GRRAC e Skl yﬁ%yst@ﬁ%ﬁ@@ﬁ)inc ude

YPPARI UM 21 T €oni um  vahadi um and’ tungsten and from

aheatdlgst@rearson group are oxides of |anthanide netals

such as -13 03/ 077687 ,PCT/ CA0O3/ 00333.'0Xi of

T antHAHA sichih CHP R 7 T ETRpRT I e

adlf i WRSid NR1EObeen 6OKA BXANREhe 806 tbMsBRYepafatd!fBeh | N
m xture wth any one of the transition netals such

omsar@difeZ or i speckdoprdenont iadjagend fyeese fhetabiity frgongoher

siliyam el iy aRg g Rie) B nd RGeSl

sigeRaRthRlke ¥BARN cambahititvedi Pedfbdplythecitalyst isret al s and
metals fromgroups Il A | VA and m xtures thereof.

subgtenpslbsadizrentiibe agignetaaptemgl This can be achieved by co-
‘mingling the particulate catal_yst,'in'admixture with the adjunct, contacting a

layer of the ﬁdj unct with a catalyst layer, coating the catalyst on the adjimct or -

impregnating the _catalyst within or on the porous surfaces of the adjunct, to

| bring about the desired surprising sidesn'eéxﬁ smoke confrol properties. It
should be appreciated that many other constituents may be used in addition to

" the combination of the oxygen storage and oxygen donor metal oxide oxidation

catalyst and the adjunct. Additional additives may be used to ﬁ_irtﬁer enhance

‘the treatmenf of the sidestream smoke or alter other characteristics of the
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plati num rhodium tin oxide, copper oxide, iron
oxi de, manganese oxide and m xtures thereof. The
cerium catal yst precursor may be in the formof a
wo a388kd;um sal t such- 10 as a cerium nitrat ep@f:cQlhes:
di spersible forms of ceriumsuch as a ceriumsol nmade
up of a ceriumoxide hydrate or as it is also refrred
ciparetis. Such edditiomal hyditivos way hinctediis waih shd weptientsol ut i on
or sol to th sortlve mat er s a
ccuRit iy SRR ab ereua e SR amBEREon: The
cdhr@hat QOP eddt WsQoQfot hﬂﬁe@&lﬂfﬁ ifihct heraresly @ntige AUty
function as a catalyst. |t is 15 understood that the
ofiibt tieslynopbcampasiionity frapldhe gdessrB kS hy dr at e sol . For
pur f | V.
S Dt npaplosiE iyl ey MERHALALAR i chiove
cPHEEHIT theldegiugak-ah ﬂ&tadsmrphvmateuelr ifomrexemme, thé s used
in conbination with tag g anct materjal. It . has been
Wg[ @1‘

adseT © MHAGUIANASH DESBraY PRed TP SgIiioB0 one
SLI%E%F BESuR itk &%P%Hl SR&! hydr£t0 9ol t8 HhpeeiMte LiR%BFfBoe dthe

Ity to control sidestreamsnoke 1s greatly
the edsorpiive mhtbhmlugﬂl cmlmemaml aﬁo‘@f&!ﬂg@ﬁéﬁ ety be prapared

sidestre msrm ont.rol. ¢ Ve ferably
10 as ,3ePRig{cyt rw HHES a‘f’ €%e g gnt g]i %tgﬁgdj unct

adtBifRive %liaten-lélﬂ | H 1§]I§d'ﬁlbtﬂaﬂ}3 picestad tlikat tlﬁje!.')cata‘l}rs‘ll @bivigrs hhree

~ particul ate cata in adm xture with the adjunct,
arcordraetpartiplasiasof lagsethalmbwh 20rajend preferphlh logs ghan20pat

n st ;on _the
anfibenatehl Pab EaFS ut e BRrs PSRRI B Hhits
ersdfd ﬁﬁﬁéte%lxh%eallﬁdio%ﬁztghng of the Ihha!ﬁtg‘laél?dJOUt t he desi r ed
surprising sidestreani_ snoke control I es.

15.  shouher grncg) gride T‘aﬁ@%PftnﬁéﬁtahﬁhQ/arB? A é&ze 66 %CE éFﬂas
is apgr%%%%d' ﬁg(Qkﬁl'cg B 1R arf iR tﬁ c@% da@flyR Baé :Dﬁ;rﬂ?éM ge n

oxygen donor neta ox1 dat i on
ar@amicmab sudhdo tehmmﬂ]auﬂmtcatamdactuvo sids el dvailabledo tiv:y be
used tq further nhance t% freatnent. o

igreens SRS aRE RO PP RISt H OHET R aFiebE BEUGP ¢ he
- sige d%g%&@%?ﬁ%% &%@ﬁéﬂgﬁﬁ%dﬁﬁ&ﬁ ﬁtth@catgl?ﬁliaamcles

ves may be mxed in wth
20 ark Ipﬁ@ieﬂymlﬁsmlmﬁeq;msachwm tlernegswaryalegeatof sidestivampmoke
cigarette construction, providing of course that such
coRRANERLAXAASM ot appreci ably i npact negatively on the

abi It} fi3 beb sﬁrﬁﬁmh EKabARNMhaCARSRIh oRide]! shrticidaly ik
'si destream snbke.

surface area cerium oxide, is one ‘of the few metal oxides which can perform

both functions of the invention, namely as the oxygen storage and oxygen |
25  donor catalyst and as well as the adjunct. The porous cerium oxide particles

can be made with the high surface areas and an average particle size requlred

for the adjunct. The cerium oxide is used with the cigarette paper in a first

amount as the catalyst and a second amount as the adjunct in the treatment

cdﬁaposition. _Such amounts of the cerium oxide correspond generally with the
- 30 amounts used for the cat-alyst'and adjunct in accordance with chérraspects of

_ the invention to make up the total loading. Altematively the high surface area

-15-




5 The conposition may be fornmulated in a variety of
ways whi ch achieve co-mngling of the ceriumwth the
adsorptive material. For exanple, the adsorptive

wonsm%'é‘?“ al may be sprayed with or dipped |,J3:T%Aggw3§§m

10

15
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)

I't solution such as ceriumnitrate or cerium oxi de
hydrate sol to inpregnate the surface of the

" eSS Rick ¢&n PRbRHIvELh aﬂ;mdmtmbh wrzaotites oi ather IGeh sunfacexi de

may be prepared 10 as par at e fldne owder which is
matabosd aRisEel ASHACPRIHEL 5% S AT ptive

f um
gg: EF nunlx ﬁg%e @ﬁrﬁ%ﬂéﬁ% 21 4 Yo1RIR Bgetsod, Bath dsher

an aver age partlcle si ze of
oxld®@ss], tolfl dr 1a<tacmt1 apliath ta it gorEivemaitral Fedbsszpele20if  and

nost pre out.1.0 to 1 ly 6
tharefre e e nee s e pARIR el BisBLES 0 Y
tnd %oﬁﬁfv% A, Bhenfe @rRONGS @ patitleeart lﬁxs@toealijmmg

cat al'yst particle size and surface_area,

SuspEs em:laassaxtr@yesmf eedlite.| theey arageREicl 1128 THAY E’? ]r‘PéS than
sel ect ed, cat st has a s ur.f ace. [ ch to
abap iy A TRy v s TpER Bk SaliE nBiEL | O
raltl e&(frmag&ﬁtl'%‘ th BI% 85 WeBATbaFEKE (ROBRD quffaicnt'Ebnﬁmnay
In catal yst particle size bein gr eat er H%J&q%e
oxwmmdmeol@mcanmnteffb@atq’mﬂdgelawe TPREYh Aejum gxide s

gtéagq,egﬁteprz? F%ralgé/ pdl > {ltb§b}, %j%%n‘gone %aéé&eonr’cﬁg faary

Peam snDke oxidation. It
eqiASIcREEH SIS HEE shdglojitd @urdt.t hat the cerium oxi de,

articularly high _surface ar rium d s.-one
e ey M ek it e S
omc?erﬂed%sthggur?&@s bf‘fﬁ@ %dlﬁ@ls JREFRIeY iR ublliiBedXYEH Ehdmg

orage and oxygen 25 donor catal yst and as wel|l
apblieatiadjSerial No Ti9é lrﬁo&’f@usntttbd iAuPnogsds der pakingdyigtsl Ogkit- be

made wWith t h, sur fac
copaVrabpieMHsSaler e B e Y PR B RGRGEe,
@éb@e thhcSsulh {%%Ejm‘ﬁttérrbﬂvhﬁclﬁs gwogidrae@aaem byrreﬁ:réncest
amount as the catal yst and_a second. anmount a

ad] u‘hgtmqthpdtmeltaﬂééﬂ%‘fw makg oAt aly Enoer gt wem?% of
ze ﬁ% gcu m 2% e%?ﬂl? gﬁ%@%@ﬁ%‘%%g%é%ﬂ%f e bRR1e 3Bated

dj unct in
orPARQTUPRAER dﬂﬂtehze@hfeq:rammch‘ﬁtwﬁl baded omrthfewtalon t 0 ,

make upthetotal in ernatlv
equiretest ecrgyagxide gnd zszcx?@ ‘6%1‘?5*?7%’802“ g’?@s cerium

y geg;:{gﬁfégﬁgﬂség%#‘&%&wh adj uncts such as zeolltes or

sur nmet al oxi des such as zirconium
oxi de orizir conibinnhyidaorinef a collo1da1 dispersion of cerium

oxide hydrate (cerium hydroxide) with a compatible zeolite partlculate matenal
to form a slurry, the amount of the colloidal dispersion being sufficient to
provide, when heat treated as per.step (ii); greater than 20% by weight of the

cerinm oxide, the zeolite particulate material having an average pore size of

less than 20A and the colloidal dispersion having an average particle size of at
' least ZOA, to posmon thereby, the collcndal dlspersxcm on the outer surfaces of

the zeolite; and’ _ 7 : _ _
ii) - heat treating the shurry firstly, at temperafures below about
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The cerium may be formulated as a sol ution dispersion,
such as cerium oxide sol, or the like and applied to
the sorptive material such as zeolite. It is 5 then

wo o3f7k€d and fired to provide cerium oxide patithgloess

10
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fixed on the surfaces of the adsorptive material. Wen
the cerium oxi de particl es are fixed to adjunct
2609 clescaith abovesipfita 83,66 fixdle reswdtant erasiuay e¥ide en

particle size.may -he |ess than. . M. . JRE..;
D e e e Lt T T
blRYartican@ge from about 1% to 75% by wei ght based on the
total equivalent cerium 10 oxide and zeolite caontent.

The Ssmes efr the gorpleipaiiqng dothe AT EeR) CORRPRIRT 6%F BEYY i ed
o eol i.ie. %
B o L e
afRefaht ecloonteiitics @nladpddshihbonelefobdidnnsivakeagoihe

conbi nati on _prduct _ of rium oxi,de fixed on,the
G PRELE G0N &t Yerhpied at firlews ELEO MR il beiidsd
s ' Rlb &4 ceN SREH AsBimddRE erb M oddd2, 1Bl
wgﬁ?Pﬁ%?i@%n%%g%?gsp or Maki ng .|\/Etn_;| ‘&i de Coated .
odiler apidoraasbokvateesichlas Zirganiusg okides HenymXifus WAENSIH] ce

Sept enber ., 14, .2001, . the subject pmt £ whi-gh i
PR aREG e i Bt e SR LER bR, hEhefbolied | ©

cd| QYR MESorRBK it airBbistd, enapeéditmeabiotgte and trxdiures
zeolite particulate material having at |east 1 % by
theedoftht of cerium oxide coated 20 on outer surfaces of
the g ?SI le'efl oA @ ﬁn&ﬁggﬁl@@%iﬁoﬁﬁﬁﬁ de et he total
equi‘vdl ent “ceri um oxide and zeolite content. In one
RifFRationd thémprivhash clgeneratitsy Suohprdadsfemtiohemey oyptndsf
I.) combining an anmount of a colloi.dal dispersion_of
ST AR GATRER o BRyRi BRS F Bar et CRE VSR
bRk EafBRl o iR B¢ bf RMUnRdE SRkl o entOtte@blora
Sté%%?%’{a@tshe- anmount dg?_ét hewcol I oir%al di spersi on being -
ofstht hilcsethat it & perewi et aitgeay 1eihst thep eseecand coler tdtagp

PR eat er than 20% i . | -0Xi de,
R e B e
aRbtisté. ZBhOfedutegbodnd afizclR andritlitesabodd ieday weight of

I spersion having an a\oleggge_ artjcle siée 2{'1 atﬂl _
theaBtr ippRferablybess thancin /4 R Melght and aoedireiSraplhy less than

I . o 28t thes adcidied
2SR L ErRAAy ISR 30 B weibh E: il

tHacother atpes of fillak hwaiodetadddbto\WONpeARRE7HS the reduced -

ariglrét%ggélgg %aSS%d adjunct. Suitable substitute metal oxides and/or

. carbonates include zirconium oxide, titanjum oxides, magnesium oxide,

" aluminum oxide, cerium oxide, tin oxide, iron oxide, manganese oxide,

calcium carbonate, zirconium carbonate, magnesium carbonate and mixtures
theréof., Low or high surface area cerium/zirconium mixed oxides as a solid

solution are preferred. Such adjuncts may be made _fér example bjr co-.

: preciﬁitating zirconium and cerium species, drying the precipitate and then.

firing to form a crystélliﬁe solid solution product of high surface area cerium

oxide and zirconium oxide. The ratio of cerium oxide to zirconium oxide in -
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200C and secondly, above about. 400C, to fix the
resul tant ceriumoxide on the outer surfaces of the
zeolite particulate material, to provide a free

wo osfohew ng  bul k particulate. Sonme of the cephicRaldhans
: .
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25

or the treatnent conposition can result in 5 what
coul d be consi dered as unacceptabl e ash appear ance.
tHinagseinablrectasmaappgairan ebowed aibreghde 2. i ncl ude

del ami natjon, . defoliatjon, .ash snear,. 0| appear ance
Adtegnaligeigy the Fatiqmay 1Rgy 4R ”Pﬂ'éttrbovg'oo sﬁa?%hﬂ% ifiers
QLS B8R dReh atfodt $0160 RATNEZO. U Phik MAtRMEInAS high surface
appearance. Such ash nodifiers include netal oxides
amadpmn aleahborgales popditiessandi dleopioyides erdexysen simegm
oxi,des, nagnesi,um Xi ] N ' i
B P PR RS e sl Rl TR O] € ad fEEH e

&l odi®ecar bonat e, zirconi um carbonate, nagnesium
carbonate and m xtures thereof. Ii

i.s been found that-
t he Wresmereitheerigodistleeipnndiy s g a Sroéou‘h‘g@“fi cations

c&&b{nﬁﬁ&&‘ﬁi&?@éﬁuﬁh Qiia@{:cﬁifhlﬂ%}té 52 bopkdt BsHBYebia G IIRRS MRy
I'nclude selection of a particular chem cal or
cpiysle caliuth yprleofaydbeytpeosidd nohigiopglere steo cagun oaide) yst
and/or_of the type aof adjunci. In Ear.triP/cul ar. to .
cEiHR AXie hydrafesfeppsitegron ygh suLtace grep feiumEiroanipg oxides,

c%\‘mﬂi Bxfe hgfiﬂi’e dRbieind HR A daskseerRk a6l Rfiumidxideas
e

en found that reduced anmounts of zeolite base
paicksr iFatheorore nxidatipn aetelypteof thpprmmangpacd Raovemab

apount of zeolite t eri.al an. - l.ght of
BERE Rl aparOpts BrlPe e RRE B LGSRy Bk 01
sl & pangdienaplaimie shodiiaNtin 3kfte byopped @tide, dwod oniie)

preferably less than 15% by weight. It is appreciated
napganes pefe.apg eaxyresthepe s have to be added to

co ide@ FRUMti Qf arfPBefdrRdRa AR

adjrrE%:lfd.aﬁto htlfotgg f@%éegglg#@t‘%%tldggnet al oxi af:g[leand/ or .
oL ggchatvabestily bodesz of aonipuomedigtter colouamibuhesplids,

nesjum axi de, 25 .al um.num oxi de erium oxi tin

R0t 7 Sl SrdRuLE (B hEen BapHyf Hrest
SRR @S ystah8 GRHIHRCE FRRARH ot RNRS iAsEIAT odtiRine:s

and m xtures thereof. Low or high surface area
theeriygen donos onygemstarageomaigriddnclade lynlyimg oxide) 5HEeh ar e

| ;)g@_sfpggsgeggm%g@@xﬁgin%& P B al TRt RE HRKAFPI e DY

I'ng’zirconi um-and cerium species, drying

| pldigrdd Beh P iddsas atfintth @rehdR Ajcohinm ¢:0dd, atnmiaum oxide,
~crystalline solid sqlution prodyct gf hi gh sg{élace
mggeERsiER PKId WRiNE Qde éz%drreléﬁ}fﬁ#lw kel > aRIT 8 hEFCof
'_scﬁ?dr dotiiH 3% 'il%%lcfe%eﬁhﬁjﬁgﬁ{hfﬁﬁ%n B¥edSxldR, cerium/zirconium mixed

oxide, cerium/zirconium/lanthinum mixed oxide, cerium/zirconium/

- praseodynium mixed dxide, cerium/zirconium/lanthinum/praseodynium mixed

T oxide, cerium/zirconium/neodymium mixed oxide. These solid solutions of

30

mixed oxides and other mixed oxides are readily available as commercial grade

* catalyst and are available from any of a numbér of catalyst suppliers. Other

alternatives to the solid solutions include physical mixtures of _zirc-onium oxide, -

aluminum oxide, magnesium oxide, titanium oxide with a solid solution for
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-17 WD 03/0 7 768 7 PCT/ CA03100353 this crystalline
structure may range from about 5:95 through to 95:5.
Alternatively, the ratio may range from about 20:80 to

wo 0380620 and nost  preferred rangi ng from aboutAb8i350 to

10

15

20

25

30

80:20. This material in its high surface area form

al so has catalytic properties and al so prg;f,vi dﬁxgi for
cxempiererspingeius: wikddwiisrsold spferen: ddthgniatid soigions

i rconi um oxi f ' . j
e A S e g e R
miearosideasersmagusineh iohat oxclpbirnat/fisnsmwiniredeaideum

i d tribute to a. better ash A F
BRI O N L N e
usgéﬁﬁpgégéﬂg i8¢ Aerunk0 Sa8k Eatalysihelgadyaliaaiue, pepasing ed

ace area ceriuntzirconium oxides, cerium
rhediuae thytide eopgeposils, imndxile) wangmese Midhans pREEeS ar ea
cerium oxide . patcticl]e. Eurthernore I dat i 9
hergokl e 7 CrHE SeOrsram e Rig IR ds s R teg 1%
b;{)&é@%& bi @R (iBLs8lid ylR@sn. R yrdfa@raiisitiedioniand it fespareni um
ased materials such as palladjum pl %tl num rhodi um
tht isolidxaluéon with pase axquas, of gthss ogidetien Cagyidhganese ‘
oxi.de. and, m.xtur : ' Gt QRS Qliumd xed
C‘ﬁ%‘i’lﬁ?ﬁo&&g%‘%ab&%g c%%lly %%%lfg%?lild%%?lgggﬁ)?ggﬁgs the uoxygen
mEQRAQKi GAalialspedfeheltuishe abowernxiduionvadysi gheer col our

h. Th l'id | ug i t.h 1 xed tal id
indniusdiger eREaGR T e R B O Sl oot of R on
al e%.itl@lﬁi(ygg}oir ANGabRR o8 M Rielabo it 8454t niRiuads thorteaBaybr a

ution as 20 the oxygen” donor, oxylgen st or age
aplicetd thle sirrfedes 0 tHeantiminfrimpairinduixed exidgprlidsqlyéon
pr_asleodyrri um oxi de, neodym um oxi de and m xtures
prHEMBGHAE  preferred netal oxi des ‘as adj uncts
i nclydRipk fiepove 4ol@XdIeteon &l iixtd uridexindide cemgnesi um
oxi de, £ tani um oxi de and m xtures tt;/er eq{. J{Eﬁngl es
zicfonidesgesiphitina/ sdieu seitsneliss LD dROWSP IRCh e Al HC
Ogi xeﬁl%%xi de, ceriunf zirconiumm xed 25 oxi de,
sqligysP i rconi unt | ant hi num m xed oxi de, )
cer i upiszdlsCiggeh disdnd thataseatynentherppkr of paigiculate

BER kM e R R O e
d&ghﬂéq {8 %reg%enmdiﬁﬁhsﬁféin%@b@ ReboBbdieted Bt ¥&Medod gles are

readily av abl e 'as comerci al grade catalyst and
wedppeawhichabthe sble ovrappey farfthatobasreapd o fis@ated apeye, one -
apspl%g%hl tce) ri]:?li)rocvlln%efslrsh is to reduce the amount of the absorptive adjunct

such a zeolites and substitute therefor a selected metal oxide. Alternatively it

has been found that particularly with single wrappers having incorporation of

the treatment composition, a coating of calcium carbonate on the exterior of the

| wrapper greatly improves the ash particularly from the stand point of

"appearance. If is quite surprising that a coating of particulate calcium -

carbonate could have this effect on improving the ash characteristics. rPerhaps

“the calcium carbonate chemically or physically binds constituents in_the‘

wrapper to produce a more ﬁrxjform light to gray coloured ash. The particulate
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30 alternatives to the solid solutions include
physi cal m xtures of zirconium oxide, alum num oxide,
magnesi um oxi de, titaniumoxide with a solid solution

woowﬁﬁ&w -18 WO 03/ 077687 PCT/ CA03/ 00353 exap@thmmmﬁ3
C
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erium zirconi um m xed oxi de solid solution. Oher
solid solutions and m xed oxides contenpl ated by this
cal NRNal N aienedybe eluedd winll abuitablethindariforaadng orethe

ceriuninagnesiunLnix d.oxi de, %a#i%%flitqgiunlnixed
wesgpefe . SUTHBleSiIdes iPEHIT HOE SAULEORRIE B S A tied i n
ca%@&xa?e?&ﬂ Q@gﬁ%é@ﬁzlﬁs gfcﬁia n@lﬁﬁ?iaﬁdbh@?s?s‘iﬂﬂﬁesl aMc,ace

nount s. cat al yst I'ude” pal | adi um pl ati num
casbindiaym binding okiysiend abppereptatilelbindérs onglass. dehe

, _oxi d i Xt . ther eof -
R e R T S S

with a8 uddas Himeh ahtuRtutder d@héte [Beki. Ths phititleaire ih
preferred conbination and in respect of the solid

themifort iuewl itiefovt tipe aadwae{beblfaboyndrmo i dapglfpme
cat alfyst .is a 10 c rrblhgl?ii on of %hﬁ’ abave catal yst

e PIEaleHIT Qoo ICeh et | ¢ PARFEP PESAT Uim i xed
oxI dllqie shbpristh pa{cﬁ@'%? s&8e Eiﬁ@iﬁeﬁﬁé&ﬁﬁﬂk@&&a@i@n@@émﬁtﬁiﬁon

catal yst “eithe i'ndi vi dual |y m xtures thereof be
pérntts i ede invigdrettespipe hevingtai voide range Rbpefiesities. It has also

alternatively it is upderst.ood,t ] | yst
o T G be Forapesiforilim 6o S5 f B A pRRRHE pERLET ¥
tHh DR sIARR/b WIEhZ) ok S:@Ls U ThB k¥ @theRk édpsitondvard equatin vl in

particulate material. Miltiple purPose Eol id solution
payforsivitle HerloH @srasitier afiebapsPphrough to very high porosities of

ANA =Y | ahbt ] ' cyeYs 118145868 209 about
dg@%?@Bgg%%%%gg@ébfh#%ggh§%?¥@%§5Tﬁ?ﬁgﬁ} 't has al so
Cheen uhits pad inbatprafeodpomgtienart enallydp gerrange of about 15

articulate 20.cal ci umcarbonate is useful ‘in
th@?p@Qf_wtﬁ yniks HE SRpPRCrng @%tikf@g?ép&g R 5 iuS‘EJCL‘TSya double or
e JNF%%@ RS abESRL BMppSeIROS] SiienwmpYe: 2 figaeper at ed

or "coated on a wrapper which is the sole wapper for
havineg ¢aobvenemet Ggaretsparst.oll intipreiatethibat dgnspéag HPebthe

i oving ash. is.to reduc )
porBBbF be0n SRupRiyS LG TR By R pefer hon
ofhhgrefor a selected netal oxide. Alternatively it 25

has b f d that ticul it L ngl

R g domROPHOR B vt SRy SHEYEd Bl e SRl SR o
ﬂa\%%gggilre% p%&agrg%{d%bm&@ﬂl&%gﬁgp&n ﬁats%ﬁo@ﬁ t£RigRke Rfihd he

per I nproves the ash particularly fromthe

- pdpleBDOlisx@inMEyedfin the direction of arrow 12. The treatment composition
14 s a slurry is sprayed by spray nozzle 16 onto the paper 10 to providea

coating 18 which is dried on the paper. Alternatively, the composition. may be
extruded as a film to the surface of the paper and may be used as a single or

multiple wrap. As shown in Figure 2, a film coating device 20 contains the

- slurried treatment composition 14. The film coater 20 lajs a thin fitm 22 on the |
* paper 10 which is conveyed in the direcfion of arrow 12. The film is dried to

provide a coating 24 on the paper 10 With these arrangements, it is quite

surprising that the visual sidestream smoke from a burning cigarette virtually
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appearance. It is quite surprising that a coating of
particul ate cal cium carbonate could have this effect
on inmproving the ash characteristics. Perhaps 30 the

wo 0386 um carbonate chem cal ly or physical lpyrRisii@ass
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constituents in the wapper to produce a nore uniform
light to gray coloured ash. The particulate -19 WD
dQBPFARE The Fﬂ@ﬁ'ﬂn@ﬂ@@ilﬁ)}@i&ﬁ@mcm\mbmpbad onenneeniinpek

slurri e EHI t abl %?bl nder for coating on the
CARREHHEP.f "’S‘Eﬁtfir%lo iTRIET'S B2RE ude those commonly used

i N coating gnéaade%umecpw banet epflicator a6, p@ Shovad 81 Fighse 3.
such a pol yvi nl yl al cohol s, starches, CMC __ casein,

ngyaam@mh@m@s@ﬂowé ingnplist At 1%&%%%3%31@@%@#&& or

_ dg(g(r) SRrife ﬁedeg’er%%{ets tl% Ut%nﬂ(ﬁesg %k ? '123/@ §¢?{KJBR:'HE}% fheh fAd %nto

IC e Sl ze assocl ate Wth it

tHesRipasi Bwhich isedonieyeddim tlfeamteuiﬂcm of arcivg i2. eThelapapie thenTh e
particle size is therefore usually bel ow 10 m and

dﬂ?@\*oeﬁoﬁblaf"%/@ %}ﬁheﬂﬁﬁqﬁaﬁgh sone grades of cal cium
car bonat &,.L6s 8 dhdledby iRy telcsfilgotsef4 e Fidie 4 and

surpri S|§19 activity of” the sidestream snoke freat nent
tieaopisht laper 36 ¥attpspet 1Gisipassed sethentibigay @ﬁ&f@“phfbe rs

R OURERAE PE° abApody PRgR dbsdiuby B0 ES |

pEicd 3088 R dbgRAPRgnith BbnditifhshiA iR fié-gieRaoapbotiion intdhe
treat ment conposition works equally well in papers

theiptapevery | ow por03|t| es of about 0.5 through to very

hi gh[éﬁ)oag%sﬁ tdler% 00 on% QW kit if? lﬁ% a?ftﬁa%'&a OHQB r coating

Pr ef orosi s are usua O 15

plRERSS amimﬂ;rtg&raamdr omsing prabess, eda}plcfr wsil ﬁ'mesalsang the
usually in the range aof about .15 to 60 Cor

pRiegt BT e e A T (HE PR OHE I TeOR e dect
981!1&911 s%lt%le Bt dubRY Shedf ARy bd hednapahsBBy chengppl i ed as

an outer wrap over_a cigarette having conventional
cOigasi it o dpeViylart fhsetdp rﬁhearmrﬁipe df this &tgadféﬁmﬁéﬁm ofhipon

-the por.osi t cert { 8o n yst
f gt SR Bhi B sUhait Setlphifa

a&éapmé 1t @&tiﬁg)éfbeorﬁpcmﬁdh &wtamgism et bﬁrracseﬁmm@r
sides of ~ the clgarette paper and absorbed into

of the pppgsex theddkeshown in Figure 1, the paper 10 is
Conv l%ilergltél?%l\%l ib & ﬁl ofﬁfte i rrdent G% Boditi Pt

conp on IS sprayed by spray nozzle
mhfufabfuge sfapaa it c'bﬂlpbmlpm malydne istr@mced it tha gagd fuvmishh

is dried_on the paper. Ielr nativel t he. corr&(l)si tion
am@ug@ With reference to Figure 5 the treatment omposmon n
furnish 42 is stirred by stirrer 44 to form a slurry in the tank 46. The slun'y is
transferred in the conventional paper making manner and is laid as a layer 48
on a moving conveyor 50 to form the resultant cigarette paper 52. Asa result
the treatment composition is incorpofat¢_cl in the final paper product.

Another alternative is to sandwich the treatment composition between -

paper layers to form a double cigarette paper wrap on tobacco rods. For E '
example, the compositio'n' may be applied such as by the spraying technique of

Figufé 1 on the interior of the outer paper and/or the exterior of the inner paper.
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extruded as a filmto the surface of the paper and may
be used as a single or nultiple wap. As shown in
Figure 2, a filmcoating device 20 contains the

wo 03sbusTi ed treatment conposition 14. The firkmcacabhes 20
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lays a thin film22 on the paper 10 which is conveyed
in the direction of arrow 12. The filmis dried.to 30

O@p@ﬂiﬂd@fﬂ@ﬁ@%tﬁt@rﬁ@pk@ orhe ibagreed theponyegifon ARadiver s

| _sandrgggﬁﬂ%%%e%nt twlop% at %acl’?tﬂr‘% It grl])g of Ak of i Vi sual

reamsrm burn arette virtually
thdbkness of converrtronal-mg&ret‘ée— paper so-that-the deuble wrap-does net-add-

---------- /07687 PCI/ CA03/ 00353 di.sappears. The
spmlE e TEOTEBGANOR AR EE LR Pob A TRBROLAY | ong
fgg%eﬁgl&gqgag}ﬁeesexterl or of the cigarette paper.

ating may be achieved by a roller applicator 26, as
showW mhrreféreglm: o BgureTh élettpmm 54:7@%;) crsppleddei s

1&%1%% %glie?gg t‘%ff‘ﬁﬁ ﬁé&gf{g ?wrgﬂlt“iwwet}% e‘c“'ses0 0 98 Pa ﬂ%r q’%ﬁa%f

- theSpabBe NTdrvk e BNissholvien Pajes 7.0 E\ﬂgb@ﬂe pSpeea0vaybe in

the direction of arrow 12. The layer is then rledto
appieh veittebarpagsds erhe iacpap&ice 00 thepaBTTAHRaET
%h'oer\éﬁ% 4Py using the coating roller 24 of Fi gure 4

€ fresultant |layer 36 with paper 10 is passed in
t he Ahstkatdliomadie, aus lShIVWﬂ.ﬁl Ri@uitehy; miglsamvesk thegonimhg &% s

o]

38 and, 40 WhICh | a er erlaéilntothe
 bpfaiisen cigarefip P?H’Fé%‘ ﬁ% 5530 H&eof the
1&t£ﬁ%ﬁ%&o§ﬁ§§@9§{a%'ﬁérfohﬂé@as d 1@ é‘iﬁﬁfette I\Aﬁraﬁlﬁr s is
rstood by one’of skill in the art that various

apytitedrto dwabbargo rcplrifb ek Sasthdr ﬁbbﬂﬂdﬁl‘ﬁgs shaws indrigeis Wheye

rocesses Y for
B8RRI R TR P R R ek R Bl AE T TR e
cHHREESS] pMer 80 1§t|ﬁ@ Rlgareiie pa ?éteﬂ SWigablsavidomt it
sheet may be used to transter a coatjng conposjtion

- compeniticnenpgrpeeted thoreis: 1i 15 A0aPBisEREGEIHPHO Y ERMS t

ﬁ?%éh%étu %O;J;LEB t1o§1¥1ﬁc%r;t9c§ra{eﬁ LG m eggj?:t dfﬂﬁed Girdt3§ ity knanhen

not accept "the roll
tebaedo rod 56f a conposition due to phyS| cal strength

h t t 20 of |
FUr URaiet Bt Aoy e besREG Sor Y B e S 10881 ment
cGRPRIFs| (8tht BldesthdAg stheRUfREhs: a 5 R308I provided in a

conposition may be introduced to't aper furnish
double wrap configuration for example, a coated paper of Figure 7 could be

used as the inner layer of paper and a different paper could be used as the outer

‘layer of the double wrap which could be conventional paper. The inner iaYcr ‘

paper could also be a paper having the treatment composition incorporated

therein such as that of Figure 9. The inner layer paper could be designed to

_provide for sidestream smoke reduction by including all the necessary

components of the composition such an oxygen storage and donor metal oxide

. oxidation catalyst and the non—cc_imbustiblé adjunct for the cata_lyst; Preferred

30

examples of this type of composition includes a high surface area,

cerium/zirconium mixed oxide with zeolite and optionally enhanced with an

o



as a slurry. Wth reference to Figure 5, the treatnent
conposition in the furnish 42 is stirred by stirrer
44 to forma slurry in the tank 46. The slurry is 25
wo bvassferred in the conventional paper makicmganaitssr
and is laid as a layer 48 on a noving conveyor 50 to

formthe resultant C|garette pap a result
oxidation el sHcloasip et anPalladitRl ce}P ﬁéil%a‘?és JRR YRR PG o

@%H&fof%&% oy APQIINRY, Ahd GEPBL e taslgg PorSHREP T t he

reat ment composition between paper [ayers to forma.
Sd%ubItSé%cbsgafclghte paper wrap on t obacco rods. For 30

exa e Cco | i ch_a t he
bttt e b bRy R PRS 100 A et RloBBeille 1
5 aﬁ’&’ﬁ@ﬂes 8ho RIfot 1 1BxdiBEdtRRs ®f achieee degied paper .
3/0 768 7 PCT/ CA03/ 00353 Once the two papers

g o]aar@ctamﬁllcs eHon example, thsrts @apeanashe desigped f STHADGEI0)
OB%(E}:; a%ara?r)l%g ]\TIM %Qf?l ]Pl?(ﬁl}@ﬁﬁl@ bhﬁm raf("‘é%tﬂé‘& &%tte Ex‘ﬁf%ﬂso

ness o conventl ona

nGhigar&l if aopepanats dlatdwdis dolighdoubhiel pufhipg dbis cigatetimdd
appreciably to the di aneter of th [ ette

[
The opter Jayaiinpy MeHg) %2@1@3,&1@%% <8 shefks Clrfggf%?%es.
10 a)featcgnﬁrﬁ ?(F(Engcﬁwts%hf ol Wiefum bR 2Pa6&a di(?&dg‘lﬂnﬂ?as

exa clgarette paper 10 w appe
ztrbtenmmmdummm oAide, dimatridegand@holike. He addttlgh @en@m t he

Cbnve sel sho c tte
ofp By drpfs TR To%oa’(%ﬁpﬁ} el aitelmtids £ e il 9B 6
ehéﬁ?@hfﬁéﬁ%ﬁ@&% 1stﬂ?@seﬁﬂ6%ﬁpﬁﬂ1 ameistibref the olikb &@reﬂoff od
. Another alternative, as shown in Figure 8, is to

ottt Tirewedaremyhagcomnaberh &l WIPETPYIer o 56
E @%%1 R ARAL Sl AnRnie (b0 adConc bR AL BRI BLEY

ioBticel (B:sué'tp.pﬂhl aad thoonitepapebmey functich S4mindmizgrorher
alternative is shown in Flgure 9 ere 15 hhe t obacco-

| eh@alaszﬂlp bughbyatg ORY BT LBRVBACTBHAP™ CPEIPR S iper
p ap er o Peewr g%tdmnv&ﬁﬁﬁrprg&idés%léxﬁﬁcﬁt gegisiliep

ure 5 with the treatnent osition
in thedegign ef @tbw fidesticam siwoki sigaretts. dppintvidvdghedinef the

20 aRRBSr P U BB SUBRR Py g RIEE o
oPfhcorporated in the respective sheet. ‘Alfernatively sheets that have a
treatment composition incorporated therein may also be coated with the same
or different treatment composition to further enbance the sidestream smoke
control and/or ash modification. To demonstrate such ﬂexfmhty in the des1gn

25  of the low sidestream smoke cigarette, exemplary treatment composition for
the inner and outer papers are as follows:- '

Outer paper
1) High surface arca of cenumfzucomum mixed oxide
7 (75:25) + low surface area zirconium oxide;
30 © i) High surface area alumina coated with cerium hydrate;

" 1ii) Low surface area cerium oxide coated with cerium hydrate;
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20 In yet another alternative enbodi ment of the
i nvention, various conbinations for the sidestream
snoke treatnment paper may be provided in a double

wo a3Mf7a@ configuration for exanple, a coatedepapLisndiss
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Figure 7 could be wused as the inner |ayer of paper
and a different paper could be used as the outer

| ayer ofv)tHigh sofisk erearzaponiiminoiidesaiigd methcsnvenidsHel
paper. The inner | ayer 25 paper could al so be a paper
having th& treatnent conposition incorporated therein
such asvj hagh irfdet dkta@eQum/Eiorit efiixtayeide (EHIES). coul d
be designed to provide for sidestream snoke reduction
by including all the necessary. conponents of the

co L] such an oxygen storage and donor netal
oxrggi&g%ggétion catal yst and the non-conbusti bl e

adj unct i)f Hight deefacadrad ySteriuRydfconinedmd®dexatepl es of

this type of conposition ipcl.udes i gh .surface area,
ceri umy g i ﬁ%@ﬁsﬁgﬁ?ﬁ"f & ‘%PPE%JIWFW&%@E?%?@%[%M
opt i onal | y;eRRaneRd Wdilin dBatyBE - ----------- Vo

03/ 077637 PCT/ CA03/0033 oxi dation catal yst such as
pl at i num dligh anifadiarmmof cerian/@oeiiemmpizpd eyide em t he

ange. for Granpt e T “SOBE T Boot OB, g - The out er

| ayer ofii)tHigh d@le@ro dRerBy/ zlaxtud relixtd exidat
conposition 5 and be designed to provide .for ash
modi i cat i(@A25}t b zerlie wheredeaservgyzigteaiue FE¥%t i cs.  For

exanpl e, the, U6k, BAPSH: TN A d8aheRsd o enhance

not only ash appearance as we nodi fy the burn
rate of iwyhdgk hgdiceate cdodial/srcomumimixgddxide (Fo25)

elimnate flare ups on lightning and. puffli of. the
ci'gar et t .t zephite Wire the C&ngmg‘iuﬁ?ﬂ“ﬁ%é,oxf%%s ehangrd
metal oxi degn SMGf@and BVcsisace 10 area cerium oxi de,
solid solution of cerium oxide/zirconium oxide

al uriTheag varkius compasitions fethe finea Andipy loxPasTs ManboXi de

 and the like, In addition cerium.oxi By be
R e R e T T N S

a&gﬁ%@ﬁ&ﬁﬁgtsufficient oxygen-is present to support
conbustion of the outer Iaégr of the cigarette. The

t wo Theyseisrah onibipatmied salid solbdumelchigh 8135 6%57de 15
cegfa{ng%i%o\ﬁ%lrﬁ %Hk&? xi8d (7\552352 F{l/cfzi%o%ﬁﬁﬁ LRSI Buted Phper.

cent papers burneve to produce desired ash

. Fétle ifier pajice thepagferredrayatheniotomgositionis apolidsolhaion of
" high surface area cerfum/zirconium mixed oxide (75:25) enhanced with

‘palladium catalyst plus zeolite enhanced with palladium catalyst. Onadry

weight basis in the outer paper éoaﬁng formulation has 25% of high surface

area ceriuin/zirconium mixed oxide and 75% of low surface area zirconium

| oxide. The innef paper on a dry weight basis has about 44% of high surface
" area ceriumy/zirconium mixed oxide and 56% of zeolite both enhanced with-

- palladium.

As is appreciated by one of skill in the art, the aforementioned

“procedures for providing the sidestream smoke tréatment composition within or
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elimnate the highly active oxygen donor material from
causing flare ups. The double wap feature of the
i nvention provides significant flexibility in the

wo 03/@884:9n of a | ow sidestream snoke ci gar et ber,clfiiosss
i ndi vi dual sheets of the 20 double wap design has

the selected treatnment conposition inpregnated, coated
ofith al desiosdoa ga’et&dpzipnr tolag be veispbwith vespeth tethe loadings
Al terna |ve sheets that, have,a treatgent co S| |on
i B0 SeCUBRE P LT FP A T Gb CBE 038 LR DY Hire

1@ Ptk BINVark dug a1 of HFRQEIpbhig ot lfdt&[ tibey oferhd ance
t he Si destream snoke = control and/ or ‘ash nodification.

paery mﬁmwsad guch ffesi the logding 19 enp side if Felugeds i ineshef

~ t hy S de [Egam snoke cigarette, exenplary
> c?artlggta VYh%atlcomé%ltl on for the inner and outer papers

ar e Wahfaal bowRse dttgfatRapdr hds)bebh ghpﬂmnglg(feum} that of
ceriunt zirconi um m xed oxi de Fé?gt + | ow surface

VisieasI9eSUEHRISTINKS I8 ‘aeualéoehml)lat GeRRedmE 8% al uni na
m%%%ﬁg ﬁﬁiﬁ!gr gm‘c\)ﬁgﬁa@ggxwrﬁbﬁal alslluh% cﬁ&%t&%ﬁc@cﬁ 1§r ea

OXl de coat e cerium yrate -
p4rliBAIGTY 6& PrifaH (HBAOB/sOOBS Bpplwgatxbh gﬁﬂ@ lsmm@ostlam tﬂathe

r.CO m.oxi de coated w.th
10 P QT GEeets BeLer BRI OA AN RET kel
iR A@stread shRET paper i) High surface area of
- cerium zirconium m xed oxide (75:25) enhanced with

pal |Iama@me@mfaﬂ tyettdepelmg vroa the pganerdn whidh tal | adi um

t l
cS B ahedat PRSI Re Suha SRS g g
miahled diesdaf mdyi Be ripghedsu ficliteteahepartitul aeapiplindtivinr afaid um
m xed oxide  (75:25) + zeoli

€ r\gh re the. .
15 trentPRRROmACS AT UNITH ReaeS RS Lo e Rt prisls such
%IWI%ﬁﬂt Ah¢fds, CMC | M eifil sggas aid 6@@&3@&3‘9&' a@f:eptable

zi'rconi um m xed oxi de 25) 157+ zeolite
ghobe veriduseyperdf bindmg days, mwrtrﬁllcesj Vﬂuﬁed%rS; ‘gsce)ﬁmam@émmg
" agents, inert fibrous material such as zirconium fibres and zirconium/cerium
fibres, such as described in U.S. application Serial No. 60/318,614 entitled
20  Zirconium/Metal Oxide Fibres filed September 13, 2001, the subject maﬂer of
which is incorporated hereby by reference
Penetrahng agents may also be employed to carry the composition mto
the paper. Suitable diluents such as water are also used to dilute the
composition so that it may be spray coated, curtain coated air knife coated, rod
25 coated, blade coated, print coated, size press coated, roller coated, slot die
| coated, technique of transfer coating and the li1§e onto a conventional cigarette -
paper. .
- Desirable loadings ef the treatment composition onto or into the
cigarette paper, wrapper or the like is preferably in the range of from about 2.5
30 gm’to about 125 gim’. Most preferaBly the loadﬁlg: is in the range of about
25 g/m™ to about 100 g/m”. Expressed as a percent by weight, the paper may
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with platinumand tin catal yst. These vari ous
conpositions for the inner and outer papers may be
conmbi ned in various conbinations to provide for

wo i3pb-@gst ream snoke control and ash i nproveggiti@essThe
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preferred conbination is a solid solution of high
surface area .ceriunm zirconiumm xed oxi de (75:25) and
hzv¢ Gomi ahmut) K0 ¢o 5% blieveaglt end papigreferably attoue 1P ner

dt t t lid
BRI BAERP SO e e bt R en SRR hessMrctifhs it o xea
bR A0S T3 ROPARE s %&é}sto@@by ol uMmieBiahy st tat us
zeol ite enhanced MAthm@a | adi um catal yst. On a dry 25

thosk dotel loadings ay bhprogigded wilidpe psecddvp 9§ TP BaNCE: | on
has r xed
g G T e e R e ST
white sluinest thapemnpeitian. dhe mﬂaegiptomm&ry cbﬂ@oahomwmzh% of
h| h surface _area ceriu .coni um m xed oxi de .and

grds B PR PRY SRR e I PhITS P39 45 AdTARRR CO8BPEs i s
1%&9’:’1@{ @LQngYeg‘ﬂQﬁorpfFo?lﬁkéxh?k%é ﬁ‘l@o@ﬁ?ahoﬁ |T§nnu1at10n may

enment i onéd - procedures for providing t
ceitdaslty waighsirakaboutdff et % ofip ogiun basevlncmiabﬁt @p% 024

SR A LS e 1 PR P egben st RuoRELAeARLR | ©
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For exanple, two or nore papers with various

5 5%@& angestiurtot envb2(96 ey HSHetof 8 meolgn Whithis ofhee thag fihe geunct.
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mAkidy @ﬁyesgforhhaﬁleed:@ﬂ@théqiapﬁﬂgf Valribuha&tﬂnge;mocesses or
surpr|3|n ﬁ}found that visible S|desﬂ{eﬁg

irppyegpatpd e theranst yovaneps ipgregnatine methods, Hbe peg 515? tte
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conposition 1s used and applied to a
emrgapmnreferabéy Tromsibpuics &t Fpodlydecigifdased on the total

equivalent catalyst and adjunct content. Less than 1% of other catalyst such as

‘precious metal catalyst may be fixed to the adjunct.

Although préfcrréd embodiments of the invention have been described

herein in detaii, it will be understood by those skilled in the art that variations

‘may be made thereto without departing from the spirit of the invention or the

scope of the appcn&ed claims.
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m xtures thereof may be required to facilitate the
particul ar application of the 15 treatnent
composi tion. Such processing aids include | amnating
mat eri al s such as pol yvinyl al cohol, starches, CMC
casei n, soya and other types of acceptable glues,
various types of binding clays, inert fillers,
whi teners, viscosity nodying agents, inert fibrous
mat eri al such as zirconiumfibres and zirconiunfcerium
fibres, such as descri bded4¥¥). S, application Seri al
No. 60/318,614 entitled 20 Zirconiunl Metal Oxide

i. Fi l:1’1'; &Tow %Hés?rgﬁg%gﬁgag%eég Ha\glg%a’l'c%nkfgﬁicﬁﬂpdoﬁ&tco p@é Jn%ra
of Ich TS I ncorporate ereéby by reference.

comPenidla tadaiment pasnt ssidwegatratg @aje hevipg o geldsticamaaroky tiefterent

osition.into the Iggfr. Sui table dil uents suc

co aF as
Co%%qﬁ?n PRSP ERL lopprameialoRidisordation syfabysand
an e!ss!enﬁﬁilgr R8-cRIbaMHIOAMQY dividettpaRuBRMARFct Bk Eaill Bithi§st, the
_ coated, rod 25 coated, bl ade coated, print coated,
impEvercyceByrisipathedise phi sadid sebiion af patigiatg mixedpeteleekides as
saidlcE& ggﬁgmﬁgd@&@psfer coating and the like onto a
conventional tigarette paper. Desirable |oadings of
the treatnent conposition onto or into the cigarette
paper, wapper or the like is preferably in the range
of fromabout 2.5 30 g/n2 to about 125 g/ nR2. Most
preferably the loading is in the range of about
2. 2. dyp v vigesipyn smebpcigrirpe ofsiyek said ox¥sen shupgsend dgyor
metd¥olk toxit%ﬁ@n Eﬁ:ﬂﬁgt £5BMe solitiBolHih B §68dd from the grou
PCTT GADS/ 00353 have from about 109%to 500% by wel ght
consastighg b Snthima exidb| opriam @uide] Poscodymnd0a%i s needyghtmafkide
andthqyﬁ; at ment conposition. Wiile these | oadings are
P%ﬁ ce et ati ve for single paper, it is understood by
one skilled in the art that these total | oadings my
be provided with the use of two or nore papers. 5 The
si destream snoke reduction conposition is used _
normally as a water slurry of the conposition. The

3. nakea gy gfestram gmpkeoapeds of drmnhiseil adisast ibeclopirderom the
T R e

oxidehéitanhoo opde atd oixthies theteaf.i on may contain by wei ght
fromabout 10%to 33% of a cerium based catal yst, 20%
to 10.62% of an adjunct and 10%to 75% of an ash
nodi fier. Another alternative may contain by weight
about 10%to 25% of a cerium based catal yst, 40%to

4. In a low sidestream smoke cigarette of claim 1, 2 or 3, said solid solution of
mixed metal oxides further comprising an oxidation catalyst selected from the group
consisting of palladium, platinum, rhodium, tin oxide, copper oxide, iron oxide,

manganese oxide and mixtures thereof.

5. In a low sidestream smoke cigarette of claim 1, 2, 3 or 4, said solid solution of
mixed metal oxides being selected from the group consisting of cerium/lanthinum mixed

oxide, ceriumy/zirconium mixed oxide, cerium/ zirconium/lanthinum mixed oxide,
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55% of an adjunct and 20%to 50% of a zeolite which is
ot her than the adjunct The slurry nmay be incorporated
in the furnish of the paper in the paper naking
process, or is coated onto the paper by various
coating processes or 15 inpregnated into the paper by
various inpregnating nethods. The preferred average
particle size of the catal yst and adjunct for the
slurry is in the range of about 1 mto about 30 m and
ceﬁmm’zirccpﬁtaﬁ/@r@mmmbomixed omdeo about 10m The pr eferred
relative t al |xe t he ct
B R A e e R i S
mix§l &fidy aldlafixfureythabeit 10% to 70% and 20 even nore
preferably from about 20%to 70% by wei ght based on
the total equivalent catal yst and adjunct content.
Less than 1% of other catalyst such as precious netal
catal yst may be fixed to the adjunct. Although
r
6. GeELFIGEoSTERTLIBRS Sgfbul Pt DHEBF PAHNS, BEFDS
solutitrobeing k highedrfade ardaepoass phhteilavar i ati ons 25 may be
made thereto without departing fromthe spirit of the
invention or the scope of the appended clains. -26
CLAIMS 1. In a | ow sidestream snoke cigarette having
a conventional tobacco rod and a conbustible
7. L [P R805E smiRd 4 %ﬁ@&f@ﬁﬁl PRSPV bndeing a low
SI estream snoke treatment conpdsition conpr|3|§g an
surfaxeyagapagicolaigge and donor netal oxi de oxidation
catal yst and an essentially non-conbustible finely
di vided particul ate adjunct for said catal yst, the
I mprovenent conprising the use of a solid solution of
particul ate m xed netal oxides as said catalyst and
8. Sa!mia R HB&Hrearf smbRe ShieMt §f G8R1 6, %&eﬁﬂ%ca@él?ﬁraﬁé bRd
claim1, said oxygen storage and donor oxi de
adJuo&tu@lmml bigh @mffaie;asqa ceonm{ziteonivininfxedpride-on bei ng
sel ected fromthe group consisting of |anthinum
oxi de, cerium oxide, praseodym um oxi de, neodym um
oxide and m xtures thereof. 3. In a | ow sidestream
snoke cigarette of claim1, said adjunct is selected
9. from idesideeesh sRbkdBhattOsf d8fh €Wttt b 0Malft selected from
- zirconi um oxi de, alum num oxi de, magnesi um oxj des,
the grpemsfingiiielaladiampplatiniashediameln oxide, cppRer oside, iron oxide,

mangﬁtfétgé 5}[18 IfLﬁ‘FSCﬂlgI%BPigteﬁhé}fln(ﬁlIJ&Id% gmd golf?ir soﬁmoﬁ %T d
Ut 1 on

.cerlum/mrcomum mixed oxide or is applied to the surface of said high surface area

cerium/zirconium mixed oxide,

10.  In alow sidestream smoke cigarette of claim 9, wherein said cerinm/zirconium

mixed oxide has a particle size greater than about 1 pm.
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m xed metal oxides further conprising an oxidation
catal yst selected fromthe group consisting of
pal I adi um platinum rhodium tin oxide, copper oxide,
i ron oxide, rmanganese oxi de and m xtures thereof. 5.
In a |l ow sidestream snoke cigarette of claiml1, 2, 3
or 4, said solid solution of mxed netal oxides being
selected fromthe group consisting of ceriunilanthi num
m xed oxide, ceriunifzirconiumm xed oxi de, ceriunf

11, zi hcolwusdldsteedon smolm eigaceite obdlade, 102Wherein said cerium/zirconium

- [ zi rconj um _praseodyni m xed oxi de,

mxe?:%‘%maﬁia @%’ﬁhﬁﬁel gsﬁtst% n f‘)r}ltp%raausme‘odyni um m xed oxi de,
ceriuni zirconi um neodym um m xed oxi de and m xtures
thereof. 6. In a | ow sidestream snoke cigarette of any
one of clains Ito 5, said solid solution being a high
surface area porous particulate. 7. In a | ow

12. si beslomeadnstpak smekqeigaetieoisiaim & iviewin s eprigey/igronium
. At | ' . S ﬁ tdculate. 8. In
mix g B o D G PO 6. wher ei n
said catalyst and said adjunct is said high surface
area cerium zirconiumm xed oxide. 9. In a | ow
si destream snoke cigarette of claiml1l, wherein a
catal yst selected from the group consisting.o

f
13. paln e sidesieare FRokS cigaiei of alm;jlﬁ, w@fre@, sa@gﬁ%%ﬂ afbsejltc?é,: 25
: : e and ni xtures ereof is
and%%? erékggfgﬁgga%ﬁﬂggﬁég§gﬁid sol ution of
cerium zirconium m xed oxide or is applied to the
surface of said high surface area ceriunfzirconium
m xed oxide. 10. In a | ow sidestream snoke cigarette
of _claim9, wherein said ceriumzirconiu m xed oxi de
14. halp glogayidestream spnoke pasites! dHml . AhsEHD %aﬁﬁe%w- - -
compasitionis fricofporated within said treatienddapef £t aqoid?ﬁég atdgshbaan
;nnke cigarette of claim1l0, erein sai _
g/m'depbentl2d g@®ni um mi xed oxide has a particle size |ess
than about 30 pm 12. In a | ow sidestream snoke
cigarette of claim8, wherein said ceriunfzirconium
m xed oxi de have a ratio ranging fromabout 5: 95 to
about 95: 5. 13. In a | ow sidestream snoke cigarette
15. Of 11t RiwBidedtredi SthEkd cisabitk sAldiM 1, vheR|Maid®éatdént and
said particle size is about 6 mto 10 pm
composition is coated on said treatment paper.

16.  In alow sidestream smoke cigarette of claim 8, wherein said treatment
composition includes particulate zirconium oxide, titanium oxide, magnesium oxide,
aluminum oxide, cerium oxide, tin oxide, iron oxide, manganese oxide, calcium

carbonate, zirconium carbonate, magnesium carbonate and mixtures thereof.

17.  In alow sidestream smoke cigarette of claim 8, wherein said treatment

composition includes particulate zeolite.
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14. In a | ow sidestream snoke cigarette of claim1,
wherein said treatnent conposition is incorporated
within said treatnent paper at a |oading rate of about
2.5 g/nm to about 125 g/n2. 15. In a | ow sidestream
snoke cigarette of claim1, wherein said treatnent
conposition is coated on said treatnent paper. 16. In
a | ow sidestream snoke cigarette of claim@8, wherein
said treatnent conposition includes particulate
18. zi Icohlivusnieride smpke cpdraits obdlaim 1 Tawdarsti satd zorligds a carrier
| Ui ; . . P : : L de.
for TR A eS8 R B b ey B LE Bl B0 B,
rhodbai inadids, coppgnesdiel ioaaxhienatezaaesd oxidet airdasixtures thafof.
17. In a | ow sidestream snoke cigarette of claim8,
wherein said treatnent conposition includes
particul ate zeolite. 29 -- ------------m-o--- 18. In a
| ow si destream snoke cigarette of claim 17, wherein
sai r , e ' : . yst
19. SopEs FRERibdEel s f bRl M SHCA LR uGbE
compébsaiomiuchndesrdvodniumoxiden oxi de, copper oxide, iron
oxi de, manganese oxi de, and m xtures thereof. 19. In
a |l ow sidestream snoke cigarette of claim@8, wherein
said treatnent conposition includes zirconium oxide.
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