~ WO 03/077687 PCTICA03/00353 LOW SIDESTREAM SMOKE

CIGARETTE WITH COMBUSTIBLE PAPER HAVING MODIFIED ASH
CHARACTERISTICS 5 FIELD OF THE INVENTION The invention

- WO a3/mefasds to sidestream smoke reduction in burning cigark&ESARASRer

10

15 . a

20

25

30

smoking products. More particularly, the invention relates to cigarette
paper, cigarette Wra gﬁﬁ %@; SReiggE or other like tobacco
products for reducing Visible sidestream smoke while providing a 10

modified ash. BGBRERIUNITE CONBIIBIERGETN R Rious attempts
have been made to regly eli @qjﬁﬁg%@m smoke emanating
from a burning cigarette. T ﬁmﬂmwweloped various 15-approaches
to C|garette S|destream smoke control systems as described in its-

- 5 and 2,057,962;. U.S. patents 5,462,073 and

09,228 fiSh CT applications WO 96/22031; WO 98/16125
and W@ QQBBID‘KSGI@W@OMWWS@%R@@G%W w&&emegq ave been
o eVSlPe%%%HVJ?LCJ? éfﬁgk&v% EP@&JE@%R}[ ARRYBINeAIRHAHE P ates

{6Bacco, Tter or paper pper. Exampies of these systems are
toleigribiel AP, S1MReHASTRPIBS, RO R, WAmS T BT aigan orothendikep
and WO
T e e
migkfiedagiaper. The cigarette paper on burning yields a smoke 25
substantially free of obnoxious components. The cigarette paper is
ceIIqusm materlal in flbre form It has intimately associated therewith a
ggddSicatalyst material. The cigarette paper

Wh'Ch\@rr%ﬁ?‘i&E‘&H&{s’l%&QéEBQ@f&&ﬁ@éﬁ&?ﬁmm&@%mla”y

unchanged during combustion of the cigarette paper and functions like a

szl SORNTI & BEIR Ao RS SAEBTRSRO n e ABPH SR detslonsd LAuS
E alalsssinclislaaciddiaaien clavkehoatiipaiasmoRtaedivaitmard

atural and synthetic
Canadian patents 2,054,735 and 2,057,962; U.S. patents 5,462,073 a.ud
5,709,228 and published PCT applications WO 96/22031; WO 98/16125 and
WO 99/53778. '

Other sidestream smoke control systerns have been developed which use

filter material or adsorptive material in the tobacco, filter or paper wrapper.
Examples of these systems are described in U.S. Patents 2,755,207, 4,108, 151
and 4,225,636; EP patent apphcatlons 0 740 907 and 0 251 254; and WO
97/27831 and WO 99/53778. U.S. Patent 2,755,207 descnbes a low 31destream
smoke cigarette paper. The cigarette paper on burning ylel_ds asmoke
substantially free of obnoxious components. The cigarette papér is cellulosic
material in fibre form. It has intimatelj associated therewith a finely divided
miperal type siliceous catalyst material. The cigarette paper whichis
essentially non-combustible and refractory remains substantially unchanged -
Juring combustion of the cigarette paper and functions like a catalyst in
modifying the combustion of the paper. Suitable siliceous catalysts include
acid-treated clays, heat-treated montmorillonite and natural and synthetlc
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1 WO 03/077687 PCTICA03/00313 silicates containing some hydrogen
atoms which are relatively mobile. Suitable mixed silica oxides include
silica oxides with alumina, zirconia, titania, chromium oxide and

WO padgte8sium oxide. Other silicas include the oxides of siliReH&HE/00353
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aluminum in a weight ratio of 9:1 of silica to alumina. 5 U.S. Patent

jvsrglpc%t%é %OQ%H{}&%%HI%%%%E&‘ aﬁ@;’ﬁ@%fg}f AR TAREI9 eI ette paper

ich selectively reduces the organic vapor phase constituents in
tShaiebiesmsndsiliprpxides (nelslestiraRxifeighith ARITHIALRIER® the
AR SRR IPLRAUAB G QAP D RBASE GRBHIUR IRe ites
0

acco smoke. As a result there is a reduction in the visible sidestream

. spoidcon ¥RIBIRBIFOM 2 Wi ENHE 99 St Frlicg A A W mina is

Most CQNPRIYnNPYL)133 BEIMMERIIBIST Whishns HRahidRTFeg to
pass through a 300- mesh screen. U.S. Patent 4,225,636 describes the

LGP HARIBATI B SRJET UM pERTEFeR e QRAN TS YARRE RS SOpHEEEnts
CMPOREDis Ak tatRL RALIGUIAR 50948y ioeidt DN sisaFikaih sheoke. In

addition, the carbon results in a substantial reduction jn visible sidestream

SPARNE T RARFI AR ALCHY S PraERIe YD OR PSS TEUPRBHS L A SIBAES as

the,6REDAR sosaethERei v s e iR aGlivieiadsiiaeaidesagatissiivReslight drop
in visible sidestream smoke. Up tog 50% of the ﬁigarett%éga er may be

FiFOAP I8 S0 BB & B4t - CHS @A &8 20
ingRR M aPatarthedtolnadas vaddh iedmélinatibenvitd & ¢anydntophla 300-
cigarette. European patent application 0 740 907 published November 6,
19681 §¥&€Rbes the use of zeolites in the tobacco of the cigarette to alter
the chamgtensitd ab fesmassstiwsnthemekef ambon pathic vigarein paper

various components from the mainstream smoke such as so t
ARt hes SRR S RO TP o8 e el
the skhesaciaristiokof thaddides)tharadmokesulisdve slitetauteldwdortiorf a

s

e use o supe re I in cigarette
peqrdtnliberiiersdae themerhin syystelThayse of the activated carbon results

in a slight drop in visible sidestream smoke. Up to 50% of the cigarette paper
may be finely divided carbon. The carbon-coated papers may }?e used as the
inner wrap for the tobacco rod in cdmbination with a conventional cigarette.

European patent application 0 740 907 published November 6, 1996
describes the use of zeolites in the tobacco of the cigarette to alter the
characteristics of the mainstream 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.v The zeolites used were of a particle size between 0.5 mm to
12 mm. |

European application 0 2’5i 254 describes the use of a high 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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30 solids having surface areas of at least 20 m2/g. The fillers are
preferably, peroxides, carbonates, phosphates, sulphates, aluminates

WO H)gﬁy;gates. Itis 2 WO 03/077687 PCT/CA03/00353 tq,léqm d‘\t&%ggrous
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ers such as zeolites are not preferred in cigarette paper and are taught
as functioning similarly to conventional chalk. Published PCT patent
afapgba tioat peosiiessudestrtiehaeset grefcred imsigareteaapte for

absorhi polar liquid or
R LR ey be
incorpoPatelished RfaTepeseps ppplicatoa WO Ré/2288 4 denertlsadcinse of a
SifeRaAm Rk TP Mlemah daaiseinaindalup s aeliztandars

the zeolite hydrophobic so as to afféct absorptioni and removal of the

npekeokquid ot gesalBfpeniae st theipavered depbpoinatedsecbiesent
Of WS i RURlislSH flale REIGBEARNILRIRINYEBBIPR6AB GRS Des a

non- combustible sheet of treatment material for reducing sidestream

seidsetreamismiokes. Thecstaroef dealuminating ahupisews zeapfnicadsre the
Se@«ﬁ@tmpﬂaas%%wsﬁ@é@mwigﬂa&%@&%f thBSMRAMPASE

y high”porosity to allow the cigarette to bum at or close to conventional

frecalshinpolae molpades ihiche wnhanrmsens iadhe ergrsmioSivaletream
smoke prifsiRaPE A0 uHoIROWBs 7ol descrvRsGoRBRUSiDle

ceramic fibres, non-combustible activated carbon fibres as wel| as other

seomkustihla shesiof Besimemt Mmatrsia fonfrdycingsidrsiseams G des

ZepliteR 4. OffHRIsAURY RRuseantive wia aial & apglied VheraRRwRrBHAXYgen
storage metal oxide oxidation catalyst. The non 2Q combusti'ﬁ)l wrap ,
DFESARRAtS RAREE QL SO g eaieferERRTaRRNRS AotFY g BV

dueaifth ena Qe ERADISHRIE AASHERSE theoMiRRtidml Eree bl eatee NS at
U.S. Patents 4,433,697 .and 4,915,117 describe the incgyporation of

ctheswasitiae triyce yisiblesidesteam smeke:emasyions- pLRE %433 697 25
dessibhestaé wag ihdades neiginbnsiikcaarniviibibsesdn-tombanible
furnish in combination with.magnesium gxide and{oy magnesiu

G SRIER FTERD PRE R bt e et el e e e

buramgThgaredtealddimcludes zeolites or other similar sorptive materials and

an oxygen donor/oxygen storage metal oxide oxidation catalyst. The non-
combustible wrap provides an acceptable degree of sidestream smoke control,
however, due to the non-combustible nature of the wrap, a charred tube
remains.

U.S. Patents 4,433,697 and 4,915,117 describe the incorporation of
ceramic fibres in a cigarette paper manufacture. U.S. Pateht 4,433,697
describes at least 1% by weight of certain ceramic fibres 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 fillers are used to make a paper sheet
on convéntional paper making machines. The ceramic fibres may be selected

from the group of polycryétalline alumina, aluminum-silicate and amorphoiis



furnish of fibre pulp, ceramic fibres and fillers are used to make a paper
sheet on conventional paper making machines. The ceramic fibres
maybe selected 30 from the group of polycrystalline alumina,

WO B{ffdm-silicate and amorphous -3 WO 03/077637 PCAYTASBYOWSE3
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alumina. A filler of magnesium hydroxide or magnesium oxide is used and

ISnGAMEd ATHAEARPIREHO s ﬂ%&%&?&é%@ BHERsilleh bhrde FAISEN and is

4,915,117 describes a hon-combustible sheet for holding tobacco. The

tRRRtedeat & fontied R dh Bbrenak et which upon burning 5

- produceg Ny, SITHNEnt HE) SAANHESSHBEY £ ABAPEIABURTHRY L& P AONRNEN

fabric of ceramic fibre or a mixture of paper and ceramics thermally

debarrpodey Hinigheeh i Surardr S orher B R B Al YR h e R s T o m

ippsaacis fibwrokeciTRe Slisaitkiresiicappuninadidie cahsnina e,
zirconia flbre Q%%?umlno borosmcgte and glass fibre. The c ramlc sheet

i&fgimet %V?B Y ALY AP RARSH I ST ARIES ¥ych as silica

gﬂc@hqiugemﬁtl ﬂ%h thepdiates. afﬂm@@ﬁiﬁiﬁﬁﬂr&k@/} Bu@mégw‘@ﬁsgﬁ\ .
lameter. ishe nt applicatio 01/41590 ribes t

EETBP LS IR MERSASIL A I SRR 8o O dupobome

Sﬁb@&aﬂdﬁmafmaﬂil@w\&nd fgi&ﬁﬁbf@oﬂaiedctrarthe stgeystfermabper

S ?'é‘ nder h artlcle size in range m. The ceramic flller

RGeS BIFERR 2 BTG EIETR AT & AN REL) OO Alova

Ol’lﬁJﬁBtamﬁdlyxefahbily amﬂmmnrd&gwm“rshaMramaroxmatmg thereto.

Th fII | sil ilicate, sili
ece@rﬁic i d@ﬁé entgﬁp '%Sﬂﬂ'ﬂ%ﬂ np-silicate, si |cf;o(r)1f

carbid ilise Z|rcon|um oxide. Zireon. garné
fettapar avatkthdslikesi gdleneemappnfd It;r nsdzﬁqmdvuﬂ@dnnsmelmg dltette

WEARRE! & r‘%ﬁﬁ% tﬂa}ﬂc‘m% DLAS 9% )ﬁé%é" 202 HISaRIMILY
ﬁat IS used to produce t Wrapper er m e an alginate, a

gnmmcdmﬂuie)semgetnf %mmnor’ﬁmepdmp Iﬁﬂwwlcﬁadtpretﬂeﬁasé sbapders.
sultant w erh S a poro ally Iess 0Q Coresta Units
ﬁxs S % E%:Ia?g ubsia}m{’JI a %i%ﬁ%lores . @s%arl% ﬁ ?

iS Preferabiy in the ranga of 8 9hits rapper has a
%@hnsdyegh&ﬁsﬁa@egdpm@xmmgdmfemts Prefeablyc ket amphe

polrzgq‘;i’le‘éz fg g an t@‘é%%%sﬂ%%k‘é’i‘%@np'%%Ma'?t&%ﬁ?s%%’o%% A ed

zirconium oxide, zircon, gamnet, feldspar and the like. The ceramic filler is
provided in the cigarette wrapper at greater than 40% by weight of the dry
materials in the slurry that is used to produce the wrapper. The binder rﬁay be
an alginate, a gum, cellulose, pectin, starch or Group I or II metal salts of these

binders. The resultant wrapper has a porosity usually less than 200 Coresta

Units and is preferably in the range of 2-100 Coresta Units. The wrapper has a

density of 0.5-3.0 g/cm’. The wrapper is preferably used as an overwrap for a
porous non-smokeable plugwrap tobacco rod having poi'dsities of about 12,000
Coresta Units. |

Sol gels ﬁavc been applied to conventional cigarette paper in order to
reduce sidestream smoke, particularly sol gels made from a magnesium
aluminate, calcium aluminate, titania, zirconia and aluminum oxide, as

described in Canadian Patent 1,1 80,968 and Canadian Patent application
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Coresta Units. Sol gels have been applied to conventional cigarette paper
in order to reduce sidestream smoke, particularly sol gels made from a
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(#{#0m oxide, as described in Canadian Patent 1,180684CA100353
Canadian Patent application -4 WO 03/077687 PCT/CA03/00353
2Q10,575. CanadimiPRieiet 13096068 chilsay thesppH cayiphicsfimagiksium

agnesium hydroxide.in the form of an amorphous gel as.a cigarette
P BT ST RO £ 30 B B S AP T o Snokce
restapldnenilodnipeye ashuppeycimoddnd eidesteate snovke rajuplied. ta Hee
fibres of.the sheet of 5 the cigarette paper,.Canadi ate licati
T e bk B L AR
shlegipmatespior Cantdilinpatiest applibatitin?,01 057p dessribesthokiegpf
articles. The gels may.be applied as copati er fibres.before the
LprodifRey A BelAIRR 87 SR IR SR AR el SRR IR
VisitlbustitestBwrapgrrefor sthekingtattiwkéde THO gels theysbt gpidiedashe

oxides of alumin titanium,,zirconium ~sodiym., potassium &f calcium.
S OBIRa B L Be ok e Bt e BB T
typapigareteausdfid fpneduciag sisivboadestspor kaoktee TasmotioNidiss is

hieved py incorpoerating a ular mis [ jm the. .cerium
Beite R St
grotdssithmparticléanin.in dark spaces the burning cigarette gives off sparks

I ) el | . . = 9 para
the oo bl FiRet DB DR 27 BB Ry
hiype cigardstewldale priydupssiie dhovsipafenarksapbensuspkad. Ahigdscribed
in Canadian P 4 89 GPoadialebatent
&Yi“ﬁ%gage%‘c’}%g‘g‘gﬁﬁgnﬁg‘é%@éﬁ?ﬁ@%@%ﬁn’?ﬁ%ﬁﬁ‘?ﬂ palladitfir{n&:
rbosilice-gedutuiththeicigaiatth @angarMbepdbe eigarelte iwnskelinction as

%ﬂ%lﬂ&gifﬂ'&ﬁtﬁ %U%x%%@%w&o&m@mg wRaker
icl

rapper. Optimum Catalytic y provided by the metal
deuighkdight effect. The cerium ferrite particles incorporated n the cigarette

paper usually have a particle size of about 20 pm. _

Catalysts have also been directly applied to cigarette paper, such as
described in Canadian Patent 604,895 and U.S. Patent 5,386,838. Canadian
Patent 604,895 describes the use of platinum, osmium, iridium, pallad?um,
rhodium and rhuthenium in the cigarette paper. These metals function as
oxidation catalysts to treat vapours arising from _combustiqn of the paper
wrapper. Optimum catalytic effect has been pfovided by the metal_ palladium.
The metal particles in a suitable 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 comprising a
mixture of iron and magnesium asa smoke sui:pressive composition. The
smoke suppressive composition is made by co-precipitating iron _and
magnesium from an aqué'ou’s solution in the presence of a base. The iron

magnesium composition demonstrates high surface area of approximatgly 100
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25 The metal particles in a suitable 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 comprising a mixture of iron
wO @mdnasagnesium as .a smoke suppressive composition. THE/GmMyhess3
suppressive composition is made by co-precipitating iron and 30

magnesijium from a. e lution int Jhe#on
e B L R R O R et O ey
100 25 nCa07 BB T P Ty (a0 3EEIES3 YIRS AP PRORAY Ao Addatto

%Zé _Vgﬁ@“&ﬁa&%@ea (S TRRIRHER D @&&9@%&?&% BRpLRXifpatel,

e iron magnesium composition maybe added to" paper pulp
whigheisus sdrposidike eppokentyifpretisnsagigarsidatiapaptayiet atsh

5 ger%aggssw SOVRQTILAPPRAIRRLY Sinlions Al Sxidationeatalistand

educes the amount of smoke produced by the burning cigarette. The

catalgtso hesgppling bethe peares. s espaRtd, Fofescabrsian A% dsdemed in

Y-S RNt A48 ehnpadlediutmi S b 8t metalie REPHY 2383l the
. maybe applied to the tobacco. The [)resence of palladium in tobacco

toliaeess (heuREyER©ERgHAs RSESA9IREUFERHE RN SH I OmBRE
%?H%iék&'%ﬁs Serkim SAsRInA g TP ARCKORIE BAdb AU ARith
nitrous acid. Such nitrates include lithium, sqdium, potassjum, rubidium,
10 coshArBamEgAl<In I TiaRs BHHOUtBFif MUt RTHATS ARBEfUAHBL dymium,
SREAHL BLRY AR UL RLR!IDiRim! SHARNES A SORR sRORR,
scandium, manganese, iron, rhodium, palladium, copper,. zinc, aluminum,
damihiaR i CETSHIUMEA R HES SHERBEN B PR ST RHEBIL éﬁ@é&&}ysts
hevpralsebesmusestindubastadedise, sidestiodium pakediuet) aspper,
described in published PCT applicatio WOﬁ%S/lG 25 U_S.épat%?;t 6 228
7% FHYEHBRE 22U Sifioh T 5&‘8& Fre8% S BRIt

15  Qugayanaticdidsimsadiavagakiivssidasecarsamskmtlyclimexcess
FFEB T S LR SORITSNaR VAR tomperatire, which 15
then sepgvpieche6diyPIbaleieritnsratonp drtiveenBPH30E Cernoh tride
%%l igl?éjogiturtr? gn)ggeral"ﬁulggr'stigu %’g ?orxl’r%%g gvgiié %qncg:h surface area usually
in excess of 35 m2/g. The composition is made by co-precipitating cerium and

20  zirconium species from a solution at an elevated temperature, which is then
separated and dﬁed at temperatures between 80-300° C and then calcined at
temperatures between 200 and 1,200° C.

Catalytic materials have been u'sed in aerosol types of cigarettes which
do not produce sidestream or mainstream-smoke per se, but instead a flavoured

25  aerosol. Examples of these aerosol cigarettes include those described in U.S.
patents 5,040,551, 5,137,054 and 5,944,025, which use catalysts to provide the
necessary heat generation to develop the aerosol. Such catalyst systems
include oxides of ceriuni, palladium or platinum. |

A variety of sidestream smoke control systems have been confcmplated

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



Catalytic materials have been used in aerosol types of cigarettes which
do not produce sidestream or mainstream-smoke per se, but instead a
flavoured 25 aerosol. Examples of these aerosol cigarettes include those

WO 0383t#ed in U.S. patents 5,040,551; 5,137,034 and 5,98% B84 ¥ffeh use
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catalysts to provide the necessary heat generation to develop the

apieauRY kS atalaTS KHigrate Whluie ppeasableefiettingalindiim tste
platinum. A variety of sidestream smake control systems have been
é@ﬁ@ﬁﬁ%@é&e@@m Al prior art but none of them contemplate a
combustible cigarette paper -6 WO 03/077687 PCT/CA03/00353 which
bums like a normal _cigarette without appreciably affecting cigarette taste
Mm MARY OF THE INVENTION 5 In
accordppgayiiindandusasiastspidhisfitvieitiomtigaciyieetiapeper,
cigarette wrapper, wrapper for a ci%ar Ia?r 0 bgr like tobacc&; géoducts is
BHBRREILE YRR o AP RAS D AR PR R TSR AR AR PY6VEd or
previtied fashedicageokisiecadestiean aapketwifiiae improtiedoimmdified
sidestream 10 smoke cigarette having a conventional tobacco rod and a
bustible treatment paper, said treatment paper having a sidestream

smokeTi{Qatardahcomio sitiespecoofthisingemtiax\igerl stosilgstaash donor
metal oxide oxidation catalyst and an, essentially non-camhustible finel
it R e S e
Ppeiseaid aantieesopaporhalingy ticidastreameachdbertrestnoricdompesitim
catalyst.and said adjunct. The en storage an I
SRPRIBINE EaONEEt FRFORS L e St it R en
G Uy consistntgustbénfhielyrdividedeparticintecadiimep fas stid yatalyst,
oxide, neodymium oxide and mixtures_thereof...The adjus hich isqalso
ARt T s T AL
@@Lgsomisﬁig'd)&wtymimd m&mﬁmictminym oxiqle, magnesium oxide,
titaniun.pxide a%ds{mﬁ%%f%%dtﬁﬁﬁ%%wm%ﬁfziedomﬂeﬂ Seily¥ess Pt
oxides mayﬁﬁ er include in the ) -

the solid solution is preferably selected from the group consisting of lanthinum

oxide, cerium oxide, praseodymium oxide, neodymium oxide and mixtures
thereof, The adjunct which is also part of the solid solution is preferably
selected from the group of metal oxides consisting of zirconium oxide,
aluminum oxide, magnesium oxide, titanium oxide and mixtures thereof.

The solid solution of mixed metal oxides may further include in the
solid solution metal catalyst selected from the group 60nsisﬁng of palladium,
platinum, rhodium, tin oxide, copper oxide, iron oxide, manganese oxide and .
mixtures thereof, Preferred mixed oxides of the solid solution are
cerjum/lanthinum mixed oxide, cerium/zirconium mixed oxide, cerium/
zirconium/lanthinum mixed oxide, cérium/zirconium/ praseodynium mixed
oxide, cerium/zircon.iﬁm/ lanthinum/praseodynium mixed oxide,
cerium/zirconium/neodymium mixed oxide and mixtures thereof.

In accordance with another asi:ect of the invention, a low s_idestream

smoke cigarette comprises a conventional tébacco rod and a combustible
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solid solution metal catalyst selected from the group consisting of
palladium, platinum, rhodium, tin oxide, copper oxide, iron oxide,
manganese oxide and. 25 mixtures thereof. Preferred mixed oxides of the

WO e €Blution are cerium/lanthinum mixed oxide, cerium/ZEddmdHHHRed
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oxide, cerium! zirconiunt/lanthinum mixed oxide, ceriumlzirconium/
R@@ﬁﬁaﬁga&ﬁa MvRg LNiRqceriR/ais RBkwY:IBethipsnipragrodynium
mixed oxide, cerium/zirconium/neodymium mixed oxide and mixtures

tHEABCTE G IBR TS BRIIRFS SRR asuiees PiIrRR sk 9t
SIHESIRAMN ANOK A MRIRI§aBRisaHasEB Y ajlinnddiohaccarspgdand a

.combustible -7 WO 03/077687 PCT/CAQ3/00353 treatment paper having

Adrriakrads fonardifengashcbarAMSERISS; the treatment composition

COMPriges o @ee W Ritiaamhandsiener Meial entide, Bxidaiinnteaslyst,
an essentially non-combustible adjunct fqr said c talé/st.and .a metal oxide

TGP AT EER PR RGO SR IRRLE URT AR W AATAWRTHED B4Rt of
tae%nmﬁ naeRd]uTsE Baylite dayet seaterhikRdpragiabbxide®amount
carbqnate filler used jn, conj ion with a zeolit sed materjal. The
B o A B e S LR e i
Qafpt2iBdlp Asheigighhehiheutnteduld/byightof The nabmpositiaatal

R A

ftanium oxi €, magnésium
Cvigiehesiumioe depaluming|dertimootds timio:astig écomenigaeeagacse,

calcium carbonate, zirconium carbon%te magnesium carbﬁ)natte an&l
I'ﬁ ca %lllm carponate Ztll' Ont caroo te, agnesium ca.}' onate an
eS thereof. 1he meta ox%es may be o Flous surface areas and

ntgtuprefheadalf dtiamkdsl sxidas@maydze iof thaxisms gerGicalBoersSud fitosh2/g

and high 15.surface area of over 20 m2/q. ACeri [ ydr may
S R R T ST X S B

@Burﬁa.samtammaaéﬂ\mﬂglnf&ccdmamédwhmchmtﬁd mpbc?pplﬁhé to the
B
oxide, fieedyendansoxitth anthen amest othsdreottiokidhaioryeansiwrst the
PrEFeRMELRl ANE AL %&%mﬁﬁimd@@é} preferably include lanthinum
oxide, cerlum oxide, praseodymium oxide, neodymium oxide and mixtures
thereof. Oxidation catalyst of the precious metal and transition metal typé may
also be included such a palladium, .platinum, rhodium, tin oxide, copper oxide,

iron oxide, manganese oxide and mixtures thereof. These catalyst may also be

- fixed on the adjunct or the ash modification material or as part of the solid

solution of the mixed oxides, -

The sidestrea.m smoke treatment composition may be incorporatéd in the
combustible treatment paper, coated on the combustible treatment paper,
impregnated into {reatment paper or a comb’matibn of the above steps. The
treatment paper 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 directed



also be included such a palladium, platinum, rhodium, tin oxide, copper
oxide, iron oxide, manganese oxide and mixtures thereof. These catalyst
may also be fixed on the adjunct or the ash modification material or as
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treatment composition may be incorporated in the combustible treatment

paper,.co ted n the com usti Ie eatm er, | nated into
Mty o R R
pmahrdmaycdnapmuhiﬂ dwepped chencibeshitiodiSantemr different
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-8riuke @RATTE BanipdTeCARR 006! prbacrd ydd sidestreabassibleke
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incorporated m said atment paper. ing of carcium
cpapcnfatmml}fbomh@bamapMSmenor surface of the treatment 10 paper to

dify t
Cioaretoh e e YR e M R R reties
bmd@ssmni ampdbenlotoeudp pmlmbi@weemém(aqmﬂhmy@uh af

e(ar ﬂﬂﬁe 8\f’q‘[)gnagustlb e 15 wra ”.Sﬁﬁg‘fﬁc'f tﬁ%

tOO to encompass co ppers an

W&@@bﬂaegaﬁeﬁed; ﬁ@amquﬁéqm@omnesmammshb@ be
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paper. The wrapper may be applied as the Sole layer of C|garette paper or
W&vw&ﬁw@éﬂﬁaﬁ seglrdaken ap eisarelte ppnen e multipleclavaent
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paper orasa wrap over conventional cigarette paper of a cigarette. The

treatment paper may include as its substrate conventional cigarette paper or
similar combustible product with a wide range of porosities. The conventional
tobacco rod encompasses tobacco compositions normally used in smokable
cigarettes. These rods ére to be distinguished from tobacco components used
in aerosol cigarette. |
BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments of the mventlon are shown in the drawings
wherein:-

Figure 1 is a schematic view 6f a spray technique for applying the
treatment compdsition to a cigarette paper;

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

composition onto the cigarette paper;



20 similar combustible product with a wide range of porosities. The
conventional tobacco rod encompasses tobacco compositions normally
used in smokable cigarettes. These rods are to be distinguished from

wotaeeeo components used in aerosol cigarette. BRIEF DESGRIB/§1§3N
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OF THE DRAWINGS 25 Preferred embodiments of the invention are
shown {5 fhe. drawings. whereln: FIgwe 1.15:a.sehematic.view oba spray
technlqueg’f]or apprlng fhe trestmen composntion to augarecffleppaper,
Fagungdadcapsphematic view of extruding a film of the treatment 30
composition ontg the,cigarett -9 WO 1)3/077687 ..
T CNEHD0 S G A AR e Lo OFR bocting ot ne
ttezatment compsssitarintmttgagetstpapper;Figure 4 is a schematic view of
the impgegnation ola.g %Wﬁ% rﬁﬁﬁ%%@%a%%%%‘&'&ﬁ nLte it
cigarette paper; 5 Figure 5 Is a schematic’view of mixing t & treatmen
chepasitionlwith thhmpagerippfrigrreiapaaciure of cigarette paper;
Figure g AReisRREEAicw.eLd IntagsocRd ARung e U Galmenk

|

paper of this invention applied thereto; Figure 7 shows an alternative

PAPYCREBE BVERgioreappedritetos is a perspective view of a tobacco
rod having e UrGHDSALIRAAIASS UM SaRI1ad eivecen two layers of

cigarette paper as applied to the tobacco rod; and Figure 9 is a
perspedigRrGid g aPsrarRasbeewiay rlratbaspared houng fsrEeptagstent -
d3iRBRYeRHIOMERSPRUGRIANRISRRTET BiRR ﬁé-é%Pé-E@‘QpEﬁ%d to the
DESCRIPTION OF THE PREFERRED EMBODIMENTS In accordance
Vibr&FPd8Feddf this invention, the sidestream smoke treatment
COMPOSiaRdUQYisipsripecHes veshistu R WY WRIS PFesieB I Reke
control while at the same time providing a suitable ash of desired
where treatment paper is applied over conVentional cigarette paper.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

In accordance with an aspect of this invention, the sidestream smoke
treatment composition provides the desired degree of visible sidestream smoke
control while at the same time providing a suitable ash of desired
characteristics. The sidestream smoke treatment composition of this invention
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 September 18, 2001, it was unexpectantly found
that when these two components are used in combination either alone or with
other constituents, a very surprising degree of visible sidestream smoke control
is pro&idcd. It has been found that with certain types of catalytic material
and/or adjuncts, ash characteristics, such as, appearance can sometimes be less
than acceptable due to, for example, discolouration, delamination and
defoliation. In accordance with this invéntion, enhancements have been made
to the éomposition and in particular to the catalyst and/or adjunct to modify ash

characteristics to provide for example an acceptable appearance, acceptable
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characteristics. The sidestream smoke treatment composition of this
invention 20 comprises, an oxygen storage and donor metal oxide
oxidation catalyst used in combination with a non-combustible finely

WO dixnties’porous particulate adjunct for the catalyst. As tawgiidampmizant's
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co-pending U.S. patent application serial number 09/954,432 filed
SERIEARh1: AR AR HORKRGE B IRHRG, DAL ER RS, O
components aré us combination either alone or wi other
atelstitinatitsy anddghe Silkgorising degree of visible sidestream smoke control
IS proviged. [t eenfo g [ {3 e icﬁmgégrial
and/or gg%%%]g@%& ghri)arac e#gt%g é%sgﬁ&é@pa%geg?g{#g%@é sometimes

istivistssl peticalete pretotiabivbinh, doesonetraffist disdbivovanod tartcofifhation
g delalr Bl AG AR HERR RURIEe S have

been made 30 to the composition and In particular to the catalyst and/or

aiflesizeanvapiirashhe parictlaie majedabis pleysfeal yaiabitatihe elevated

N
aires hsvatlylikss than @Rmi g aod praferhdyikanTe todd ande mrd testiny
%ﬁgﬁ%&%ofg?gg}%'{x peREeMRystibE sl reiMideswatticulaig.material

ffect the Tlavour and taste of the 5 mainstream smoke

aneterinls thetngriicwatessre fiaelygronnd god erensHal ket pesavsvapours.
SeRAiC YA MR iEkISRRRIGAIMSIARIE 80 heelevairdelamprtiniiiics

of the burning cigarette coal. The adjunct may have a low surface area

wartiflesasethe Porws2 fgoavarprbrdiaijunchmanalashave g high swstace
eleiRhng SRRt 1028 binupdasaireidpninadow s tiaaapea 10

materials the particulates are finely ground and are usually not porous.
imevicylateanatesialifrnerouse d sPREUs A dhWRSH A2y havS BOES Witiakstood

that e AARGESRY: PRRAT SmEPRYEASCINEIE pdipabinayealeshave a
high surface area usually greater than 20 m2lg and at this level of surface
v i RrasRdigmeien ek eﬁﬁé@@ﬁ%%&%ﬂ?ﬁ%ﬁ@ﬁﬁh@% RrdeRresd

hay @ sresesiith aletipa vRiaReHT0Ses Pidasesthen AJOWih @eSIRe).
s e S P omate v omge dahetor o e rengs of ot 05

1.3nm (5-13 A).

-The particulate adjunct may have an average particle size of less than

about 30um, more preferably less than about 20pum and most preferably
ranging from about 1pm up to about 10pm. Non-combustible materials may be
porous clays of various categories commonly used in cigarette paper
manufacture, such as the bentonite clays or treated clays having high surface
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 such as porous monoIitiiic mineral based materials such as
zirconium oxide, titanium oxides, magnesium oxide, aluminum oxide, cerium'
oxide, tin 'oxi'd.e, iron oxide, manganese oxide, calcium ca:bonate? zirconium
carbonate, magnesium carbonate and mixtures thereof, metal oxide fibres subh

as zirconium fibres and other ceramics such as milled porous ceramic fibres
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are pores with an average diameter of 0.5 to I0nrn (5-100 A). With zeolite
based materials, the pores-have an average diameter in the range of
about 0.5to 1.3 nm (5-13 A). 20 The particulate adjunct may have an

wo enerage particle size of less than about 30m, more pref@ctiialesgstian
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about 201im and most preferably ranging from about Im up to about 10m.

'§8@ﬁ%{qngﬂi@mﬁﬁ%@mf%w%&lm%ya{im@am@a‘ges
commonly used in cigarette paper manufacture, such as the bentonite

slayabbr ofamstionns v kg ided adinng and s A s EsHBOSnEnd
;n?m%ﬁr@ﬁim&lé&%ﬁﬁgg ippidding it esh BesRUR GRIBBRsfbres

particulates. Various metal oxides and/or carbonates may be used
sucfresapen sipisTivn GHEN GBS s38W R AE0sSSch as zirconium
oxide, HANLM QXIARS RBYIRFHER gégﬂ@uﬁgwmmmes&ﬁﬁw oxide,
tin oxide, iron oxide, manganese oxide, calcium carbonate, zirconium 30

casboirdieyhirlytregiameeaberits. apereaniffasihendde drnatarUrigetthes

NGhoRe AUFSRENJREs ANH RIS RS A GR.5UAScRD AR BRARPRous
ceramic fibres -11 W O 03/077637 PCT/CA03/00353 and i{pig‘(lt res

traternlysueh pe st isr ARty R THURA QB e TSGR Ay frrids Aad s

fipctioninaasadfinglyisividedaditsctandias X WargeD siohagetwnd
donor cerium oxide oxidation catalyst. Other adjunctﬁ?at rigls in¢lude

HiepliteardeEranis FratieRfad Go e s AR EesRBRIan G S80S, 5 The
adibinet Mma 30/ eapRsise highisisfacaiddpahydiohhsbiptivelimateiiets

which are non-combustible, ingrganjc finely divided particulate, such as
e VB CRHREHIRG 406 TS BFUP B DS Fioponds of *
M9 pidesSednBabks wHeh B wiliealapoviria aviidediuThe xidite ircoeriabe
hydroxide and the like. Zeolites such as silicalite zeolites, faujasites X, Y
é%&"l‘_df@o‘iﬂéﬂ?’&@?‘iﬁsﬁﬁfﬂ&ﬁ}ﬁ?ﬁgﬁﬁfé‘%‘%3I|e[(’assm§r?aaﬁ% sé%%ﬁites are
aceepiabies bF elessreamantivks. intio déphlydpophobitueotigsanalmildly
hydrophobic zeolites which have f.fipigy for h cdgoopgsbvi‘%@ndtﬁnildalygdes
W&?B’Bﬁ%ﬁiﬁcﬁ?ﬁgﬁ%aégﬂ?égu §& %%‘%ﬁc SICline}/Sfl‘ Am SMOKE Whereby
watizh \tapatl iffaftidenadiopareslifeistaiberadd thabthdeaptugdly porous

Sg{)lrjr?;;gﬁ%nvt\{shljg %%{?a%}gggfe%%% r%c%@&o%%%%r&sesence of the cerium oxide

or other suitable oxidation catalysts at the high temperature of the burning
cigarette, converts such captured components into oxidized compounds which
continue to be trapped in the adsorbent material or are released as invisible
gases which have sufficiently low tar and nicotine levels so that the sidestream
is invisible or at a low desired level.
The zeolite materials may be characterized by the following formula:Mm

M’ M”’p[aAlO; » b SiO, @ cTO,]
wherein

M is a monovalent cation,

M’ is a divalent cation,

M?’ is a trivalent cation, _

a, b, ¢, n, m, and p are numbers which reflect the stoichiometric proportions,

¢, m, n or p can also be zero,

-12-



15 components of sidestream smoke. The highly porous structure
generally comprise macropores amongst the particles and micropores
within IA]Ie particles which branch off of the macropores. It is believed that
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captured components in the macropores and micropoprggl?ﬁ?gf'é@é?lce
of the cerium oxide or other suitable oxidation catalysts at the high
tempdrandrBiair¢tettahadinal P Cooiginettd, AdomdBisagurok, engtured

compag %Qé%rarffé’dé”ﬁd 2SS EOMPPLRdY XYQI']%%F&O ”%\518‘%&%%% {LaRPEHdp the
adsorbeft materal or are released as invisible %;ases w ave
sufficiemtigréontharatimobibbtivishie vetlisoahtetheobitdddtecmateriwlhvasible or

atalo Sl [, T. lj ' . [
folow e R s AR L R v R A SIS Pabote
monoaletot lcatiom (5N KA Xivalent cation, M" is a trivalent cation, 30 a,
R
SfamjesittsdMarlg, ddp)nlddsedinnd 4 dhQ; exkic). B-zeadtieshedrally
ot ; \ . . tio of
TS IS Gl Hase 3 O ol
akdl Eh©neichophembigh ESMtralites (lagd bibabetiod 0 BtHOmith ¢524;

1%@05{&{%{ dzaqlite.pltheappve formula, have the specific formulas
0 aujasites%(Na_Z, Ca, Mg)29[A15sSi1340334] 240 H20; cubic),

J3-zeolittls appaeqiatedtbat voiowy sadeneltbesgtinamattsad smtebeeolites
(NaA PRVR AFad A 4% RAAYRABRCH 2edniee AR IR BE Yustom

Sigb_n01g2] - 16 H20 with n<27;" 10 orthorhombic), and mixtures

tiisrigred o selpsitdrehiadaors forRraspladustoboRingneint aptemialramity

ggg}[‘l(’)ﬁr%%o-{m oAb peRdicntsielz enliesi i eaRyeRs
of the zeolite composition where the cerium oxide or other suitable catalyst
contemplated by this invention is preferably dispersed throughout these layers.
The layers may then be bound on cigarette paper for the tobacco rod by using a
binder or an édhesive which may be, for example, polyvinylacetate, polyvinyl
alcohol, carboxy methyl cellulose (CMC), starches and casein or soya prdteins, :
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, yttrium, and lanthanide metal series, i.e. lanthanum) and mi'xturesl
thereof. It is appreciated that the catalyst may be in its metal Oﬁdc form ora
precursdr of the metal oxide which, at the temperéture of the buming cigarette,
is-converted to a metal oxide to perform its catalytic activities. The transition
metal oxides may be selected from oxides of the group of mietals from the
Periodic Table conéisting of groups IVB, VB, VIB, VIIB, VIII and IB metals .
and mixtures fhereof. Preferred metals from the transition metal group are
oxides of iron, coppér, silver, manganese, titanium, zirconium, vanadium and

tungsten and from the rare earth group are oxides of lanthanide metals such as
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designed to selectively adsorb, for example, high boiling point materials,
mid boiling point materials and low boiling point materials. This can lead
to layers 15 of the zeolite composition where the cerium oxide or other

WO 8yXEIoRE catalyst contemplated by this invention is prefere@iyadispmesed
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throughout these layers. The layers may then be bound on cigarette

p&%ésf%%IQ&ﬁBRﬂ&,C&mpgryééB%iBm,d,%ofawﬁum%i\ﬁ?xm@éghm}s@e,

for example, polyvinylacetate, polyvinyl alcohdl, carboxy methyl cellulose

(B chasplnises upderdsitsed doydprormyitb onyrpenkihecsandfiest
ThaAxxeen Aqngy ARGLQUVESH: ;s_tﬁrg%g}f%ﬁa{m oidatipm rakadest

may be selected from the transition metal oxides, rare earth metal oxides,

(ekiclatias setahaismmaythenisedahdherer ferageendaxyecisrnahum)
%%NH{Q?sEhS{ﬁﬁfoﬂﬁéﬁ APRIRGRICHI AR FRIGE MaNPeR Hatals

mietal oxide form or a 25 precursor of the metal oxide which, at the
iETperenpe b Hurmgichyeethercnd. cBhveRla wrlidsailedivm.to
siRrmtsiriRirie Relivities e 1aasition JRRIRRNIgasEANRR: and
elected from oxides of the group of metals from the Periodic Table
aBRdIs dhstefoups IVB, VB, VIB, VIIB, VIl and IB metals and mixtures

thereofrRseigtied meatxsfresn e Hansiienmeairhosgur &iemQxides of
iron, copper, silver, manganese, titanium, zirconium, vanadium and

(A B SEH B FRF IR dinermbls dopns et SLE 1A AT AT ThERhIs
SHEBAS oF3 DY) 3T BRH R T GADR 032 ede s tarititipum,

cerium, praseodymiu ,neodggmlum and mixtures thereof. F.(a?{_example,

CBHBRRY B SR PR SAARAPE AT SR ORI SPRLVEAHIREH Tiddis
Spglees @ ebatngxad wkidk idtdsnaprsddatedithabcideattiethigixide

oxidation cat%l) sts maybe used wjth the pxygen storage, and gxygen
JERBFERISS ﬁ'@jﬁw&gglﬁ?ﬁe&%@r%e&%g@ﬁsai%%et}ﬁsg'pﬁe ious
nigdalstand the thls sdlana ybeupieoWAittdid earthmiskide hiydereciolE¥amples
include palladium,. platinum, rhodium, tin oxide, copper oxide, iron gxide,
R R 0o MR TS REGOAR, BT
raay betstysherfeursat a cerium salt such 10 as a cerium nitrate or other

dispersihle IR QLERIM DGR 5% @ S8 B $0kombination with the
adjunct material. It has been found that when the two are used separate from

one another or in spaced apart, non- adjacent layers, the ability to control

sidestream smoke is greatly reduced. Although in certain arrangements, some

sidestream smoke control can be achieved. Preferably the catalyst is
substantially adjacent the adjunct material. This can be achieved by co-
mingling the particulate catalyst, in admixture with the adjunct, contacting a
layer of the édjunct with a catalyst layer, coating the catalyst on the adjﬁﬁct or -
impregnating the catalyst within or on the porous surfaces of the adjunct, to
bring about the desired surprising s_idestreaixi smoke control 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 further enhance

the treatment of the sidestream smoke or alter other characteristics of the
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made up of a cerium oxide hydrate or as it is also refrred to as a cerium

- hydroxide which is applied in solution or sol to the sorptive material or to a

paper as a coating and which is converted to cerium oxide at the high

WO féfifaeftature of the burning cigarette to then function as PEHEAI3NRSE 15
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understood that the sol may be a low nitrate cerium oxide hydrate Sol. For

Pctg%?ﬁé el dessabingnadnusiating Hhed6in rAabihistelanded to
Inctuae

any catalyst precursor. The catalyst such as, cerium oxide, is

ussipipstibon ionates elsetihere indherrigaretie sansiuctiondarvidingohat
V&Gﬁ&éﬂﬁa‘é’%ﬁﬂﬁdﬂﬁ%&@%@tﬁ%&sﬁaa@l@ ﬁ%ﬁaen@@ﬂmﬁﬁm&mmart,

non- adjacent layers, the ability to control sidestream smoke is greatly

refithetcatmsat epmpcsdion oot fedsatreagh i Eeiestream smoke’
control ¢g8 herRekisye thdy séarahvitiedGatabside sohaiaWalkh aciaeent

the adjunct material. This can be achieved by co- mingling the particulate
cenanielingahiheoraivmrif theipdserpiyp matrtil Bensyarpietieadjunct
VQ&Q&@‘@M&HQX%&D@J Sriedowial st apgériadivaainsdnREeating

the catalyst within or on the porous surfaces of the adjunct, to bring abgut

tRech S| FERET PR PE RATRRR Sy RErtso 47 Bropestias the syrdeng

aResEaE i RlreARy A AaRSHIkerlS NTyibe uselt mateljaepaethe
combination of the oxygen storage and qxygen donor metal. gxide
BadcBATals SReRAW IR Mivs L imHKedy %ﬁﬂn&ﬂﬂ 3 §§foe used to

fyshsparbantsidherin ymenialjiadidesirbamtsrostiysypateaiave
characteristics of the -14 WO 03/077687 PCTICA03/00353 cigarette.
SuckvereriBrRicksinr eElrsaghen sheutd feminndmactablydats g&ﬁﬂ&&‘iﬁbn

PR Ry FI0AsEItR APRRIHOe Prefepuitimiofn cptse that
such additives do not appreciably impact negatively on the ability of the

HRIHRIRt R R mHRS and resminglulg adithe FRtsHBRe . 5 The composition
maybe forapiaiad igutdyds etieefinpyaaltcPantitlicsiee eadsirgitegrhlie

cerium with the adsorptjye material. For example, the adsorptive material
FGPEIPETaY 0 AR EH R 4 0 SR SAD SRR & REi
Nk vBicRaE vaiowWdauveibie fel datilpsr agiaisitbcastisfexitalsl® to the

migrating sidestream smoke components. This may result in catalyst particle

. size being greater than 30pum in certain embodiments, if the catalyst particles

are properly distributed to achieve the necessary degree of sidestream smoke
component oxidation.

It has been surprisingly found that the cerium oxide, partiéularly high
surface area cerium oxide, is one of the few metal oxides which can perform
both functions of the invention, ﬁamely as the oxygen storage and oxygen .
donor catalyst and as well as the adjunct. The porous cerium oxide particles
can be made with the high surface areas and an ;iverage particle size required |
for the adjunct. The cerium oxide is used with the ciéarette paper in a first
amount as the catalyst and a second amount as the adjunct in the treatmenf
co'fnposition. Such amounts of the cerium oxide correspond generally with the
amounts used for the cafalyst'and adjunct in accordance with o_thér-aspects of

the invention to make up the total loading. Alternatively the high surface area
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the adsorptive material with cerium material. Cerium oxide maybe
prepared 10 as a separate fine powder which is mixed with the fine
powder of the adsorptive material. It is particularly preferred that the

WO wcarahfst powders have an average particle size of less th@n @083 m
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and preferably less than 20m and most preferably about 1.0 to 101im and

- oGy 5%&%%%%'%%&%&%%&9 8 dptmatemidndant.caipnalipg of

e materials. 15 As a general guide to selecting catalyst particle size and
metiEcxidesstichigsappnenitmeerie onsislanBai RYHEORehat the selected

catalyspag. g sHHAGF AR 13 3460 BRYESI0A! iencaRbRIm

active sites are available to the "migrating sidestream smoke components.
Fhidernely oe dutlikecand grplns i le spe heimptprdakerdn ah 2801t idtdertain
SR AELBSHIP Al GAINRIRAIABR D AR AR BistHDUSE, of

|

achieve the necessary degree of sidestream smoke component
thaadsentivaanisseh HhsadhrggrismrerifapasiclesmimiBedte pdiMrtiarly
DG SHURGE RTGREELLEP RIS, isOnerahtharienesRtakayife :s igkhcan

perform both functions of the invention, namely as the oxygen storage

bbb yem. 2Bheaabstizasmamsnalssnyen addndxedindherseliie may

Fﬂg&%@ﬁ%&&@%% 759 REIBR PNty BedidbEHERESRIRAE ARG AN

average particle size regﬁl#red for the adjunct. The cerium oxide is used

wiidahadrsatiaeqipttr Theameserd sl wmeuisal searm g268e Shgd

AMRLRL AR LNRHIHDE! O SHEERSABt OABR Qeis: bassd N g 0f the
cerium oxide correspond generally with the 30 amounts used for the

eavYAMent feTaM AEIdR HECOMAH- other aspects of the invention to

make g, tsoteislel aaglieg. iHHeraHy ehs Bymbighiva freturted ccradyO
113/077687 PCT/CA03/00353 cerium oxidels%ﬁ%a,n be ysed with %%'u cts
SRS &

giitde Ao Bk SraGER R gheSsnitse el Bafi

AR QRSO 9Kide7sT BartRiUTPRIRYSEFiar Mudldigd\iat Enlidéon
S such s cetum, oude ol e ke e
¢aripgo Qidespiislandixest amitieisiitecpaatiiesdsdyptbferenaterial.
When 'tl‘ql% (r:r?eq ggl g)e(g?aﬂ?ritlil(\:rlgﬁ%r%g eg ztiocgtgl%gtceﬁum oxide-coated
zeolite particulate material having at leést 1% by weight of cerium oxide coated
on outer surfaces of the zeolite particulate material, based on the total
equivalent cerium oxide and zeolite content. In one aspect, the method
generally comprises the steps of:

1) combining an amount of a colloidal dispersion of cerium

oxide hydrate (cerium hydroxide) with a compatible zeolite particulate material

" 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
cerium 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 20A, to position thereby, the colloidal dispersion on the outer surfaces of
the zeolite; and o

ii)  heat treating the slurry firstly, at temperatufes below about
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surfaces such as surfaces of zeolite, the average particle size may be less
than about 1.0m. The relative amounts of cerium oxide fixed to the zeolite
may range from about 1% to 75% by weight based on the total equivalent

WO BHPIA".0 oxide and zeolite content. The preferred relatif& 938353
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cerium oxide fixed to the zeolite may range from about 5% to 70% by

Wt hasesbendyeatiol Ambalent asriutherstalend daalie it
One possible method for making the combinatjon product-o cecréum_ oxide

ke wiTRwrisneb e Faolit RaRCHA BRI I PIRER IS OERBing
J@gpﬂ}mﬂmeSerial No. 60/318,878, entitled A Process For Making Metal

Oxide Coated Mi Materials, filed in the U.S..Patent Office |
SeptomSERe B} OEAT HERLGRIEOF S 5P SN EPROT SRR i

hylg&fesalmee Ebﬁslmﬂm gilimﬁ}ltyﬂn\m:]epp&nkmg' .atwaiggitwmiasm
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slurry, the amount of the colloidal, di ersi%q.bein sufficient to g)rovi e,
P B R B FTT PEBl EndR S SFAcsy ETERTSF O
celiciimpyideoibe, zeaiepartablata e migativay rgtenaeambaiporesize
05‘2 less.than 20A and the colloidal dispersion having an average patrticle
si2& 8t at least 20A, to position thereby, the colloidal dispersion on the
outer sirfadesmfodil tthatzhe litegtaredtidonemisitaatimgtmeqsimery firstly, at
temperatures pelow about, -16 WO 03/077687 PCT. 2
TRUEGEERS EHSRESHR Atk SRR ety SUEH ipbdfeatoit iy lnditdy
aislectinnfofe patitubar chéitaiqrh siphizsecah gipeiaf, esypan dtmerfospgiowing
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o cantr

of the ash so that it is more a white or gray rather than a dark coal color, it has
been found that reduced amouats of zeolite base material for the adjunct is
appropriate. The reduce amount of zeolite material based on the dry weight of
the paper is preferably less than 35% by weight and more preferably less than -
25% By. weight and most preferably less than 15% by weight. It is appreciated
that other types of fillers have to be added to compensafe for the reduced -
amount of zeolite based adjunct. Suitable substitute metal oxides and/or
carbonates include zirconium oxide, titanium oxides, maghésiilm oxide,
aluminum oxide, cerium oxide, tin oxide, iron oxide, manganese 6xide,
calcium carbonate, zirconium carbonate, rhagnesium carbonate and mixtures
thereof. Low or high surface area cerium/zirconium mixed oxides as a solid

solution are preferred. Such adjuncts may be made for example by co-.

. precipitating zirconium and cerium species, drying the precipitate and then.

firing to form a crystﬁlline 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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5 what could be considered as unacceptable ash appearance.
Unacceptable ash appearance characteristics include delamination,
defoliation, ash smear, oily appearance and color. It was thought that

wWovaous7ash modifiers could be added to the paper to improwe asho3s3
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appearance. Such ash modifiers include metal oxides and/or carbonates

such as zi i ' itani ' g%eéymg oxide, aluminum
o%ase%?éggr%ﬂ og(%ﬁﬁggé%%%r? %%(?gg?lr%pahganese g‘)%%g?q f‘alcium
céribematiyeliscbaatocasyonege fromphositin: SAisothed and mastures

h i . -
;pog??&e'& &%gg%?g ARunshAtMSIEE ANt SRMRASER MAY FEUlE fce

ication mprove ash characteristics. Such modifications may

irskairmatisl bes oatdyHqirananiies eRé nlcaPsPHH S /BT BRI
dONPHXYOER SiRTage atals, AESHRIOE G YRR Q6 ALNRGL JBRATIEHIA

to enhance the color of the ash so that it is more a white or gray rather
tegneiarid@oal color, it has been found that reduced amounts of zeolite

base materaldor JP&;@QM?EG%]@H?&H Rig hiDa1sE FuERATRUNt Of Zeolite

material based on the dry weight of 20 the paper is preferably less than
350 BiRiaBhAREPHYTE PrckeraBiyhEts thaRetenathypRsRIRReE dFiffost
pé%%ﬁ@%&%ﬁ&*&%é—%%yﬁié \wsigtited 43 AR eciaied atbRLOthAT SuR&s of

fillers have to be added to compensate for the reduced amount of zeolite
berdernaitife SIS Iier stitrstit B BRI TR RES A SR e 9B IR axides,
iNGHAR BRE IR AYidepJHieRidardidesa Mg BRFHIN Qi naumnuUm
oxide, cerium oxide, tin Qxide, iron oxide, manganese oxide, calcium
cBABHEE HremaH e&aﬂ%ﬁ&%ﬁﬁ%&@h%%wﬁsmgnaﬂmwggﬂai
thereaisitow Lehighudisetaramtansiviions i ven i es aifasitsa

solid solutjon are preferred. Sych adjuncts may be made for ex le by
S AR BA- R CER TR S5e SORRSHIG NG BReTHiite and
theam g didngidefand migeysathsgsplid solution product of high surface
area cerjum, oxide and.zirconium oxide. The ratio of cerium_oxide tQ
oo i B S S SR BT AL 55 SRR e
stxwieneloiny catabye fieraaeaifla: BhpluwmdistaQsdovklisndlivelplihe
r%gﬁlt%%yoriqgg %'uf;(% 1%&21’]5)(218(::% Cl’n%]uacfg:szgxg g}((jyrgne(l)lséonor oxygen storage
oxidation catalyst and the adjunct. Preferred metal oxides in a solid solution as

the oxygen donor oxygen storage material include lanthinum oxide, cerium

. oxide, praseodymium oxide, neodymium oxide and mixtures thereof. The

preferred metal oxides as adjuncts include zirconium oxide, aluminum oxide,

magnesium oxide, titanium oxide and mixtures thereof. Examples of these

solid solutions include cerium/lanthinum mixed oxide, cerium/zirconium mixed
oxide, cerium/zirconium/lanthinum mixed oxide, cerium/zirconium/
praseodynium mixed oxide, ceriuny/zirconiunylanthinum/praseodynium mixed
oxide, cerium/zirconium/neodymium mixed oxide. These solid solutions of
mixed oxides and other mixed oxides are readily available as commercial grade
catalyst and are available from any of a number of catalyst suppliers. Other
alternatives to the solid solutions include physical mixtures of _zircbnium oxide, -

aluminum oxide, magnesium oxide, titanium oxide with a solid solution for

-18--



preferred ranging from about 50:50 to 80:20. This material in its high
surface area form also has catalytic properties and also provides for
en storage 5 and donor properties where the zirconium oxide

0X
wofﬁﬁc s as the adjunct for the cerium oxide. In respect%‘f%é\'@é‘}%ﬂ%t

10

15

20

25

30

selection, there has also found that combinations with cerium oxide
eiaifiplé eciualidttenash mppdarsidesokd sobxamp O tberisotidbsolidinmsy be
deposited, on.high surface area cerium oxide,.1Q cerium. 0xj eh}{drate
&8 (}Ef{é‘%gﬁ‘ %ﬁ%%tﬁ%jggageggg cer?u%‘?%ﬁ%%%ﬂ?nuggig%%?mggnum oxide
hyixedericppstrant g smarhigédsmids e arean/tdriimmonided paitele.
Furthermore, axidation catalvst.of th &ore &i?g Rk iggﬁgg r
transiti(;ﬁnmﬁnoéttlgla g%necs#ah‘fgfl%éﬁgc%ln |§e% vlﬁ(t:ﬂlﬁge ceﬁ%m gigsed ma%g‘lﬁs
sisohlspreskadiimtcaptaaimovnts:h Suchroatity shiidude ppltediviaeplaonusxide,

15 manganese. oxid ixtL id solyti f mi etal
R R S P g
aheirepfoThdyligtetuswdly incudedindhsoididestbimmoatieyelstess thanal %
xides incl e r -oxidat]

R g aeerlse BROnUShtn AR BIbANA IR FRERLAeE
dbesolikyghaticrorigdmestemaiive Riethanoridaiensialystisiaim oxide,

RARBRIMHILD A 0oV QR Y B G2 BRIk Ll um
preferred metal oxides as adjuncts include zirconium oxide, aluminum

onided onidgndtismrefened thaitkmalnve oxidationeatlystitest. Examples
qhHheia9 bt SRlHRR B SRMAKA I Vo A G Rithough

onium mixed 25 oxide, cerium/zirconium/lantbinum mixed

eticmatiaalinil israadenraod thaidbephie seplyst oxméstures thereof maybe

8 SR A BINHE VAR RiRd SXiflSsolid solution
cerium/zirconium/neodymium mixed oxide. These solid solutions of mixed
padisylgiietisiahixed oxides are readily available as commercial grade

catalyshAngacayRiteRInil eaaoy of mheibaasy wrlalisterippliers.

Other 30 alternatives to the solid solutions include physical mixtures of
ARSSMAIBsRsela/diaRi &fh"b%(ﬁé‘,arﬂ‘o?&ﬁ%&ml?%%ié%? Eﬂéﬁﬂlﬁé[fb@fﬁm a
SQlifh setutien. for -18 WO 03/077687 PCT/CA03100353

It has also been found that a coating on the Wrapi:er of particulate
calcium carbonate is useful in improving ash characteristics. As previously
described the treatment composition maybe incorporated or coated on a
wrapper which is the sole wrapper for the tobacco rod. As noted above, one .
approach to improving ash is to reduce the amount of the absorptive adjunct
such a zeolites and substitute therefor a selected metal oxide. Altematively 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.. It is quite surprising that a coating of particulate calcium -

carbonate could have this effect on improving the ash characteristics. Perhaps
the calcium carbonate chemically or physically binds constituents i.n_the
wrapper to produce a more uniform light to gray coloured ash. The particulate
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example cerium/zirconium mixed oxide solid solution. Other solid
solutions and mixed oxides contemplated by this invention include
cerium/aluminum mixed oxide, cerium/magnesium mixed oxide,

WO ggfitipdftitanium mixed oxide. The oxidation catalysts whi€kT(aapb@osss
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included in the solid solutions are 5 usually present in trace amounts.

QYRR SRR RE O RAlRIID AU IO N idS. SomReT

oxide, iron oxide, manganese oxide and mixtures thereof. They are

verBReinutdlabmdesonglydniens wmavaly|asedtHaerataisplgiamht of
theigiaksdlidaappiomA-Rieferar.cRRRnRiaR AN faeReciaiidhe solid

solution with tracé amounts of other oxidation catalyst is a 10 combination

srEsEate RadingelirthaadethrstcerRiAbls bardsr /58St ixed
Peidfuible BirfRrechibat dReaDR yaraxidatien calal vk eilngradndividdally

or,mixtures thereof be included in the solid solution. Although

amdbristivenp i adilan iy Stapefar el cisatrite RaRsit D mtisSiasdieof
maybeaRRiat 0186 $ufarea PhbRSsTBRAIECARY N mbagHdR solid

solution 15 particulate material. Multiple purpose solid solution of mixed

axiles Wcalsiuorembonrtolers taghdimembiobrare@dria makes up
about 5.t ahoul £ 34 AL woltisqiuianqibRasalaadheeadgunddhat a

coating on the wrapper of particulate 20-calcium carbonate is useful in
ineprONARE Hsh aHagatabeisapersAY HRa AUy TaRascAibeer oakiere dirhenelso

%@Pﬁﬁiﬁﬁ%@x@%&&%&@%%&%&%@g RbEuVURRPSE IR the

sole wrapper for the tobacco rod. As noted above, one approachto -
ithprBiehaee RighBpgiliss e Fretment sARREsbasverksi ravails el i
z5pllesaind sHpRitiute thaisldraRRless ehrogin @%Eﬁ REEPEHINALYSHRS

has been found that particularly with single wrappers having incorporation

b R ReiT RIS SRR e RATAT i afciaHP L uiEEhERR SA%he
RIS GAHD AW IRON PSRRI HRGNRIS Bid Bsasthiar i Hanbelsoabbie 15

stand point of appearance.. It Is quite surprising that a coating of
ﬁ%ﬁ%ﬁﬁ%ﬁ%g@a‘l’& Iegrma@mhirgﬁmgrmbﬁﬁ%ﬂamﬁ@%%h

chanasievistiss TRe hpes Reyhe gptimcaikanateLhemmigallyvigiefiysically
binds constituents_ in .the wrapper to produce a nifor ng%ht to gray

é@gﬂ%%oggfntﬂ?&lm&%aper. Itis apprec;lateg1 t ra(% Hepen 1 pon the

porosity, certain combinations of the catalyst and adjunct may work better than
others.

The composition may be simply sprayed onto either side or both sides of
the cigarette paper and absorbed into the paper. As shown in Figure 1, the
paper 10 is conveyed in the direction of arrow 12. The treatment composition
14 as a slurry is sprayed by spray nozzle 16 onto the paper 10 to provide a
coating 18 which is dried on the paper. Alternatively, the composition rhay 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 'compbsiti.on 14. The film coater 20 lays a thin film 22 on the
paper 10 which is conveyed in the direction 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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-19 WO 03107'7687 PCT/CA03/00353 calcium carbonate maybe slurred
with a suitable binder for coating on the wrapper. Suitable binders include
those commonly used in coating calcium carbonate on wrapper materials

WOL3H 43 olyvinlylalcohols, starches, CMC, casein, soya, B35 and

other acceptable binders or glues. The 5 particulate calcium carbonate
hagdppaiiicl T aézecafibi aanpRicasHagibEpliEd it st amEolier in
manufacture of ci arett&gﬁ;)e,r. The patrticle size is therefore usually

beAGRTEHS PR ESTATE SV S B Rhough some grades of calcium
carbonatedeiag tharbkpehivad disa tdlerseiplictoe 26y peishogradh Higutihe
sifbestr_eam smoke treﬁtm t.coryoaition 10 lp%mit its urﬁe i ci%grette
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15 Coresta units.and mqst preferred porosities are ysually inthe rapge.of
i P s R e
ugiecrasaiBadolalyke 36 waithl thelendG s Jgasseddpchading dimapfhedwd an outer
wrap oyer a cigarette havin nyentiqnal cigarette er. ltis
aéﬁgé‘é\(éper RRGE fzﬂg 6 ésr% nagn% § g N \éﬁ(réh ?)%rr%?s k%,a%g ?{a?rtflgg #ﬁ%?ri\é |t o ntgeof the
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be simply sprayed onto either side or both sides of the cigarette
paper BRd absorbed into the paper. As shown in Figure 1, the paper 10 is

conveyé&tiisrabsveuditerstiond biyamewf SRillnethecart that veooysoxshigreosting a
slurry is spra r i 5
BN TRTER R afle o Rtig L BRpRe LI RPIR be
berestaendpdpss of fminyehiion.fateedtansfpgeeting HraneysoMultaa] sheet
SIS sRHbIR SRR RER I Y bE 'BRU 13 ,n%ﬁﬂ?er%o@smgevice 20

contains the slurried treatr:%gnt composition 14. The film coa

Al : | er 20 I%s‘i’sa
tiserapesitipn fromethsdxlar 0 whsehtasthe suefpes) of thecigrEeti® RABLR T
l%rpy&?ﬁ‘ﬁﬂsﬁrd&%ﬂﬁg is useful when the substrate sheet may not readily

accept the roll coating of a composition due to physical strength characteristics

of the paper or the like.

A further alternative is to incorporate the treatment composition into the
manufacture of paper. The composition may be introducéd to the paper furnish
as a slurry. With reference to Figure 5, the treatment composition in the
furnish 42 is stirred by stirrer 44 to form a slurry in the tank 46. The shurry is
transferred in the conventional paper making manner and is laid as a layer 48
on a moving conveyor 50 to form the resultant cigaretie paper 52. Asa result
the treatment composition is incorporated in the final paper product.

Another alternative is to sandwidh the treatment composition between .
paper layers to form a double cigarette paper wrap on tobacco rods. For
example, the composiﬁoii may be applied such as by ﬂle spraying techﬁ@e of

Figure 1 on the interior of the outer paper and/or the exterior of the inner paper.
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30 provide a coating 24 on the paper 10. With these arrangements, it is
quite surprising that the visual sidestream smoke from a burning cigarette
virtual(lﬁl -20 WO 031077687 PCTICA03/00353 disappears. The treatment
dition may be applied to a conventional cigarette &t THe*&34&tidr of
the cigarette paper. Coating may be achieved by a roller applicator 26, as

. stz bigLsepsrs Theafrsiadthentheactpositiod ik soaipoltibaasadyer 28
-on the roller 30. A 5 doctor knife 32 _determines the thi fal 34
MO AR % 102 SRR 16 o BAPE DS LRIk W ection o

ath@ikrkss dheotayatitmiheipaeiediapbonn tatabsidgudle arrdbel panest 20d

Impregnation is achieved.by usin e coating roller 24.0f Figure 4 and
S e A A e AT

16 ghremgimgimgsueehitsrs 38 and 40 which force the layer of material
into the er.10 to thereby impregnate constityents of the treatment
composﬁ?r? ﬁ?wfi%re 5& %Z%gﬁ Ftr?s é’l‘égg%%ccfgrg?%tége‘ﬁ?/sbﬁoé% %Tﬁ??ht fe art
thigaratiopspethér woatied theosassed witudineptiams i aottngumideedses,
be us r_maki ] r of | ' he
e e b
shgBiathayithéhasedtivgrheethe ivuertinglacowipbsinepefradiadsat hgar'
SEI)% %58 égg syrface of the cigarette paper. This type of transfer coating is
useful when the substrate sheet may not readily accept the roll coating of
a co_mpé@mbﬁr@irérr@tpwgea_hgwa_ngtﬁim@cmmwvzefbﬁmeopapé|l Br
thedikenRiliiner AlIRIaEEIP I8 RS pASale Jb G-ieMARIREMPOSiItion
into the manufacture of paper. The composition may be introduced to the
p@p@n@mwoaw%mmmqumé &@ﬁmg@@ﬁm@rﬂ%ﬁmh is
C%EHQ&%%AQ%cMSW4%%%&?@I%§M@ [ IPTANR STy Whihe
tank 46. The slurry is 25 transferred in the conventional paper makin

rifahiobpeasrasl Rid BeoyaEsfith coRvERHEUM §iearrAsRAPSHER fOHYTt

reSHaR HIIRIENS BORSIe2i AR AEGAk: 10T BRSIE BLARARE SRRt

incorporated Inthe final paper product. o i
composition incorporated therein. It is also appreciated that paper 52 with the
treatment composition incorporated therein may be applied directly to the
tobacco rod 54. _

In yet another alternative embodiment of the invention, various
combinations for the sidestream smoke treatment paper may be provided in a
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 layer
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 inéluding all the necessary

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

- oxidation catalyst and the non-combustible adjunct for the catalyst; Preferred

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

ceriuny/zirconium mixed oxide with zeolite and optionally enhanced with an
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Another alternative is to sandwich the treatment composition between
paper layers to form a double cigarette paper wrap on tobacco rods. For

woddExample, the composition may be applied such as by the RRIAVINE
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technique of Figure 1 on the interior of the outer paper and/or the exterior
of the inner paper. -21 WO 03/077687 PCT/CA03/00353 Once the two
pepidasianeaia i quehPeRisaLEb Yo HIEEIn B 2ifleRbhs WrpR Bistem, the
sandwithednivany bR NPIIP L. daACHeRARRS st Terekhalbrldhe
thickness of conventional cigarette paper so that the double wrap does’
noR%che G5pIREEBIEN the overall diameter of the cigarette as is readily

“handlediy utigagéicomakinsublasitaiemaiftveel dicfeeentahiggatfnthe

tobacco rod 54 has, for example, the, cigarette paper 10 wrapped

tradbedsiesignadiomraddsifyr SR GHRAS oAy H AR E onversely,

aghAMEHUNEI PG dxdhpICiORESifcp pREEr RagR Besignedes ehitntinot

coating 18 on the inner surface of the paper adjacenj the 10 tobacgo rod
sQniX fSthEPSAEIRER R aés%%mdﬁﬁyﬁ%ﬁﬁ&f&%% Rrerrtnandalng

18 ihphiveanfeiopsaifraarREsnHaBA 15fhthing pebpisihiy aftheBipdtatibe
intermediate coating, 18 may_be form?d ast?hsin e ciggrettj Wraﬁ)ﬁ%ei}r?
whitrPIeE KyFE gy G HSISa U TATRE: R ABEREFRAATE T SHERAF in

Figeie Qinhasrids; $bRd ebreke sit&iuia eriGercoiiieomideflualina,
cigarette paper 6Q. Over the .conventipnal 60.s the.cigarette paper
R R T SR e e
alsarnpresiniathies aapel 6 thithéba oxRhimetRtebrofdsitianer layer to
incorporat f‘d therein may be a%i)lied diregl¥I to.the. tob%c;ﬁo rog 4. 20
y ERSB TSI PYBS L BEaNER HPRYE FR/BRH o g g outer Teyer o
caplipatans Midhesldeatsadensconitinké atneioupkperap ayoviiprovided
in a. double wr onfiguration for example.a coated paper of. Figure 7
cstrBLe reakelolmmhisdsgisrey sk NS s denl Fines buas qreply
usegraduiredested ayendfttieeuiouptpermpyfhictiovtddiisizazeentional
paper. The,inner.layer. 25 paper ¢ | '
tr%f)%art{%%%en?n p%%fl i gcr:]tll}{]ec §ﬁ§gﬁa é?é‘dgr%sa?e%%&”%u%‘gf}ﬂ}@ﬁps.

The double wrap feature of the invention provides significant flexibility

in the design of a low sidestream smoke cigarette. The individual sheets of the
double wrap design has the selected treatment 'composition impregnated, coated
or iﬁco_rporated in the'respective sheet. Alternatively shééts that have a
treatment composition incorporated therein may also be coated Wlth the same
or different treatment composition to further enhance the sidestream smoke
control and/or ash modification. To demonstrate such flexibility in the design
of the low sidestream smoke cigarette, exemplary treatment composition for
the inner and outer papers are as follows:- .
Quter paper _
i) High surface area of cerium/zirconium mixed oxide
(75:25) + low surface area zirconium oxide;
ii) High surface area alumina coated with cerium hydrate;

iii) Low surface area cerium oxide coated with cerium hydrate;
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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

WO idéBdxidation catalyst and the non-combustible adjunctGHGHE/e&xlyst.
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Preferred 30 examples of this type of composition includes a high surface
area, ceriurp/yiiconisTed oxide Nithaslite And witieealhnajurneed
with an -22 WO 03/077687 PCT/CA03/00353 oxidation catalyst such as
platinum or palfAdium. In a double wrap system, the amount of zeolite
may exceed,$0Yant sy 84 BiadandsdRnerarenlexade 30907).60% by
weight. The outer layer of the double wrap may have a different
composition 5 and be designed to provide for ash modifications to
achieve,grsipagecharacteristics. For example, the outer paper may be
designed to.enhance not only ash appearance but as wel| modify the
bum rate of th&l Y SHERe SAF LA S HHALSG A SERRH AL flare ups on
lightning and pgfing édhaeidavatipallddeualitetlgyer awyiiaclude, for
example, metafl_j%(ides such aif W surfalce_lo area cerium oxide, solid
solution of ceri %3’%8& %ﬁ%‘&,yéfmina, zirconium oxide,
titanium oxidi¢, HighxisigaasdraefikerihimAdaitnnmatiived oxide hydrate
may be coatede&rg_s%ﬁ ﬁrpeta{.oxid mat riat Oflgth outer layer to ensure
sufficient oxygen 15 pesént t e%ﬂ%ﬁgﬁ combU&tion of the outer layer of
the cigarettéiiTHéghwatfaerasuhdrahmifmedrisma dowddexidap provide 15
effective contro jsible sidestream,smoke. The adjacent ers bum
evenly to prodéﬁ%ﬁs?ré%oa}ts%“é‘r? Thxéa’ gﬁrtlél%%l%%?%nu%/rﬂﬁ%?ﬁm to
minimize or eliminate trkdnigédyraittipaledige natidysty araterial from
causing flare, yps The.double wian feauie oL s INEIHON IRy
significant flexi dﬁy in the esign of a low sidestream smoke igarette.
The individual shesilitofthereZbedwaibia/wirapndssigrixitdidessledienced
treatment cCOmROsSjtion impre d orincorporated in the-
respective she%lﬁe@ﬁ%e%ﬁgg?& at have a treatment composition
incorpSFhesel Yat rainaerp esisiotrelonhretneranh O WeRRapSFsdits bAt

USABRL GOMIRRRLIOSHBiHAHBRY £ 80k e é&gﬁgﬁﬂmé’ Kntrol and
ash improvement. ‘
The preferred combination is a solid solution of high surface area

ceriumn/zirconium mixed oxide (75:25) and zirconium oxide for the outer paper.

. For the inner paper the preferred treatment cornposition is a solid solution of

‘high surféce area cerium/zirconium mixed oxide (75:25) enhanced with
pélladium catalyst plus zeolite enhanced with palladium catalyst. On a dry
weight basis in the outer paper boating formulation has 25% of high surface
area cerium/zircom‘ﬁm mixed oxide and 75% of low surface area zirconium
oxide. The inner pﬁper on a dry weight basis has about 44% of high surface
area cerium/zircouiux:ﬁ 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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control and/or ash modification. To demonstrate such flexibility in the
design 25 of the low sidestream smoke cigarette, exemplary treatment
composition for the inner and outer papers are as follows: Outer paper i)

WO iigH&irface area of cerium/zirconium mixed oxide (75:F5FEMH &tk ace
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area zirconium oxide; 30 ii) High surface area alumina coated with cerium

hyriGl difrdPvisareRGRFEE AP BU FaRSIRiGPRIGst Wi taeivadihysirate;
-23\VO (13/077687 PCT/CAO03/00353 iv) High surface area zir?onium
GEShAB8) BRI Rl EFEAAE, o or

GREH YK WU vEreed utllagsf TR conipostipararbptigidauwfabe area
of cerium/zirconium mixed %aild? (%gl(:gz?%nenha ced wci‘t_“h H;.‘allla ium
AR YR T BN PR Sl TS 2R ke o
%W@Wmﬂem,oxide 10 (75:25) + zeolitc enhanced with
palladium; iii) High surface area.of cerium/zirconium mixgd.oxi 75:25)
ol R (R SNt T PP AR A
ralafi T catalyssasliv sl atimbretadf Aethensdniectimieythenixed
oxide g§5:25) 1(? + zeolite where the ¢ ri%n/zir Onigf“'”@jé(edﬁ”(ide IS
B PR TR S R BT R AP TS TRE SAVAFISTE K S mib ditions for
therieirbnshepiehpanartheiyple apptidaiied dfi thadompasitititations to
provide for sidestream smoke control and_ash jmprove en%. %O Th

c?ég}% tectab

FrERE iR RERPE Y TR 57 ARHBOHARLI Grgblc lovel,

' o@Eiye/zidestréam saiskel oxide (75:25) and zirconium oxide for the outer
paper.rljt:or the inn ré)t%gte& the ereferred eatment comROﬂtﬂ%n Is a solid

df appreciate epending upon the manncer in wiic

solutio

_ composition is used and applied to a cigarette, various processing aids and

mixtures thereof may be required to facilitate the particular application of the
treatment composition. Such processing aids include laminating materials such
as pblyvinyl :«ﬂcohol, starches, CMC, casein, soya and other types of écccptable
glues, various types of binding clays, inert ﬁlier_s, whiteners, viscosity modying
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
Zirconium/Metal Oxide FiBres, filed September 13, 2001, the subjectxmatter of
which is incorporated hereby by reference.

Penetrating agents may also be em;ﬁloyed to carry the composition ihto
the paper. Suitable diluents such as water are also used to dilute the
composition so that it may be spray coated, curtain 6oated, air knife coated, rod
coated, blade coated, print coated, size press coated, roller coated, slot die
coated, technique of transfer coating and the lil.ce onto a conventional cigarette -
paper. ' '

Desirable loadings 6f the treatment composition onto or into the
cigarette paper, wrapper or the like is preferably in the range of from about 2.5
g/nt to about 125 g/m®. Most preferably the loading..is in the range of about

2.5g/m” to about 100 g/m’. Expressed as a percent by weight, the paper may

25-



high surface area cerium/zirconium mixed oxide (75:25) enhanced with
palladium catalyst plus zeolite enhanced with palladium catalyst. On a dry
25 weight basis in the outer paper coating formulation has 25% of high

WOLHAEICE’ area cerium/zirconium mixed oxide and 75% of I8 &8 3ea
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~ 20 Zirconium/Metal Oxide Fibres, filed

zirconium oxide. The inner paper on a dry weight basis has about 44% of
higly s Wrbagabaieaoss s SUB YR weigted asiderndH6)abiuredietboth
enhanced with. palladium. 30 As is appreciated. ne of skill in the art,
B R e e T i BTG
treghrasntaore fosinglayiipier,at is 2448610/ 0¥ 668 EMRET/BARSAH G363

onto a desited cigarette paper may be varied with respect to the loadings
BB R T aPrlsg A e e S B ST P E S B ample,
two or Mieidagerandthokartediscibadtoggpofitivn tonspdsitionalbnabath
sides of the ers, may be used such that loading to one side.i
St T e SRR TR S e R AR
comlimatiadesitdaslneemsay pasirigyetalingl dhats visibieagidpsteeating,
smoke is virtually eliminated. At the sa | the cigare [
e B SURAGS Yo RE e PR may

suoptismy;thvetight Smpibappitation B thEacempoditerdtoathlyst26%kdrior

: PIRS 3
R T e
maay ephtaipHistivtightalmpbiitionod Heef arvdrapp haged catelystsetddo to
VaHoUSMIeGRRRINGAINRRN S, SokiWEs ASIRAlmaYiPSdRa iR faniliate

the particularapplication of the 15 treatment composition. Such
processkitg amgyn@mhe|mmmgemt&¢eﬁ%@bwfébwwmyl&emeﬁf
Siﬂm?gg&%%,@%@%awmﬁ@ crwkages%Q?r&Aesas ygrious
types of binding clays, inert fillers, whiteners, viscosity modying agents,
inewpisraiedinite e RARSH bis vAROSi imPrsRas s methoskiukhe errimred

f i%&%&@é@ﬁ%%‘?%i@aw%t%ﬂe%g&%l Retid NenQ3iee tugptited
eptember 13, 2001, the subject
n#keet bipm to about 30 pm and most preferably about 1pum to about 10pm.
The preferred relative amounts of catalyst fixed to the adjunct may range from
about 1% to 75% for cerium, more preferably from about 10% to 70%, and
even more preferably from about 20% to 70% by weight based 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 préferrcd embodiments of the invention have been described
“herein in detai‘l, 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 appended claims.
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which is incorporated hereby by reference. Penetrating agents may also
be employed to carry the composition into 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 like onto a conventional cigarette
paper Desirable loadings of the treatment composition onto or into the
cigarette paper, wrapper or the likes erably in the range of from
about 2.5 30 g/m2 to about 125 g/m2. Most preferably the loading is in
the range of about 2.5gIm2 to about 100 g/m2. Expressed as a percent by
L. weightlanesplgstieamay mokoganeio hzeaz pohea0 3000393 kavebioible
treaﬁﬁgﬁ%[%é’t/ﬁeg? &QQ%&Y&%%@QAH@%EW RrSIRIAPY ARG ORI 2P0
by weight of the treatment composition.”"While these loadings are
congpoesEntaivepiosisiggle paen itisagederdtdonobyrend siiltkdoixidas a@rt
catta}ﬂatsttarl]ne %ﬁh%[%lelé})t?%Wﬁorr?-a b%lpsrt%\)/fg ?fljle élmht\bl & ea&];itc\sllvl?a? 4 aofligcﬁ for
papers. e sidestream smoke feduction compaosition is used normally
saidscatamate igloreynod totidaolpasitiof nlikediakalugxafdhs diyedapgdition
which can be made into a slurry, may vary depending on its use as a
catglystapdd adiihoration or impregnation. For example the
incorporation formulation may contain by weight from about 10% to 33%
of a cerium based catalyst, 20% to 10 62% of an adjunct and 10% to 75%
2. of amddenhidgriEsamiaieke sierrritr/ el Aaytbnrehsisinsaigmasdysi 80%

0f [ | 0640 55% of ' o
e SR TRIE N (it g IR W anh o
gromeorpns esaal o fyecfupnish, of _IBe %H@b_r\'r’rﬂihéﬁoamﬂ maklmprbrrésmros is
the%‘e’%%}‘? d Parr‘teoe%*}ﬁqpr%%ﬁ By Varous coafing

thercot anda 1> mpregnated
iNto tHe' paper by Varous impregnatng methods. the prerérred avéiage

trapaiticterazel ofide aathiysd and adithaidenl bredurry is in the range of
about 1m to about 30 gm and most preferably about 1m to about 10m.
The preferred relative amounts of catalyst fixed to the adjunct may range

3. froma Jow sidestream smoke cigarette of claim 1, wherein said catalyst is a

mixture of a rare earth metal oxide and a transition metal oxide, said transition
metal oxide being selected from the group consisting of group IVB, VB, VIB,
VIIB, VIII, IB metal oxides and mixtures thereof.

4, A low sidestream smoke cigarette of claim 2 or 3, wherein said rare earth
metal oxide is selected from the group consisting of oxides consisting of

scandium, yttrium and lanthanide metals and mixtures thereof.
5. A low sidestream smoke cigarette of claim 4, wherein said lanthanide metal

oxides are selected from the group consisting of lanthanum oxide, cerium oxide,

praseodymium oxide, neodymium oxide and mixtures thereof.
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about 1% to 75% for cerium, more preferably from about 10% to 70%, and
20 even more preferably from about 20% to 70% by weight based 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 preferred embodiments of the invention have been described
herein in detail, it will be understood by those skilled in the art that
variations 25 may be made thereto withqut departing from_the spirit of the

6. inve Mo tlfs SRBh NP HAE EaF Rt iS: YReESIAIMS a4 uRGhds
seRieatiEa B eksupigaRiieinavwns atobacaaidng AbE cospskEsliblgil

treatment paper, said treatment paper having a sidestream smoke

fibgesatimeirlgho mpwsridintompiesialy afsesytalyseoragerahustbho £ aHea)

oid [datian ¥§6ﬁnd an essentially non-combustible finely divided
ze pérti%e ast%ul;]ct or said catalyst, wherein a solid solution of mixed

metal oxides is used as said catalyst and said adjunct. 10 2. A low

side trfeam s([noke cigarette of claim 1,.wherein said catalysf is,.selected
7. oW sidestream~sino clgare Ei.O'fC anin WRETrc1n Sal unct 1S a
from the group consisting of aransition metal 0xide selected from the

cagieufocansisidgiohgraup MBe Mt MitBmMHE gonetaimiidag af@alladium,
mixtures thereof; a rare earth metal oxide and mixtures thereof; and a

PI{ipdie B SHE eI OR FRRBFBRIESAEPEAY e LA IR QX én e

midtiAdomsSiggstream smoke cigarette of claim 1, wherein said catalyst is a
mixture of a rare earth metal oxide and a transition metal oxide, said
transition metal oxide being selected from the group consisting of group

8. VB, Ry L@deé%@mvﬂhdﬁe@@e%%%ﬁ% Ti&ﬂé?éiﬁ‘ﬁiﬁoidggﬁt £ 19on

sidestream smoke cigarette of claim 2 or 3, wherein said rare € meta
sudrineaissplatted ffom the group consisting of oxides consisting of
scandium, yttrium and lanthanide metals and mixtures thereof. 25 5. A low
sidestream smoke cigarette of claim 4, wherein said lanthanide metal
0. A low sidestream smoke cigarette of claim 8, wherein said particulate

adjunct is a zeolite based material ranging from 0.1% by weight of total dry
weight composition to 60% by weight of total dry weight composition and

preferably less than 25% by weight and most preferably less than 15% by weight.

10. A low sidestream smoke cigarette of claim 1, wherein said adjunct is a

support for a ceria sol to be applied thereto and dried.

11. A low sidestream smoke cigarette of claim 1, wherein said adjunct is high

surface area cerium oxide.

12. A low sidestream smoke cigarette of claim 1, wherein said adjunct is
selected from the group consisting of zirconium oxide, titanium oxide, magnesium
oxide, aluminum oxide, cerium oxide, titanium oxide, tin oxide, iron oxide,

manganese oxide, calcium carbonate, zirconium carbonate, magnesium carbonate
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oxides are selected from the group consisting of lanthanum oxide, cerium
oxide, praseodymium oxide, neodymium oxide and mixtures thereof. 27
6. A low sidestream smoke cigarette of claim 1, wherein said adjunct is
selected from the group consisting of clays essentially non-combustible
mill fibers, monolithe mineral base materials, essentially non-combustible
carbon, zeolites and mixtures thereof. 5 7. A low sidestream smoke
cigarette of claim 6, wherein said adjunct is a carrier for an oxidation

and JpiRpureeiBetenl oI the g s s eshaRdiny M bRILRHS e pRfiiRArs and

mishegivpelkhPxide, copper oxide, iron oxide, manganese oxide, and
mixtures thereof. 10 8. A low sidestream smoke cigarette of claim 1,
wherein said adjunct is a high surface area particulate. 9. A low

13310 ATRANLAIGHE, GBS OfClAIM B URGHFR Said RATIRY AR ted from
adjunct is a zeolite based material ranging from 0.1% by weight of tota

thalgyoweigthinetrhposltio naoséodgoyl wiighti ot otsiddrnalveigntoormplsition
and preferaQly less than 25% by weight and.most preferably less than

e B e TEA Sk SRR BRI e of clavm 1. wherein
said adjunct is a 20 support for a ceria sol to be applied thereto and dried.
11. A low sidestream smoke cigarette of claim 1, wherein said adjunct is

14highlnsgriaresidesiream smakiie S9Ecs ok faiaidestid splidoltiopatdnixed

m&hCHiBel, (ARERELRRN it ARIRI BRIBAISH IR BRARURGANRISERGUR!
zirconium oxide, titanium oxide, magnesium oxide, aluminum oxide,
copgifting efinal lahnmnnplasigemshadbenirdn exide, canieganéde saaexide,

miltf %%g&q%{mfygﬁﬁgfgym%monate, magnesium carbonate 28 and

ereof, metal oxide fibers and milled porous ceramic fibers and
mixtures thereof. 13. A low sidestream smoke cigarette of claim 1, said

1S?djugcfoi\svss%ee%yreeda;{losmnoke cigarette of claim 1, 2, 3 or 4, said solid solution
of mixed metal oxides being selected from the group consisting of cerium and
lanthanum mixed oxides, cerium and zirconium mixed oxides, cerium and
aluminum mixed oxides, cerium and magnesium mixed oxides, cerium and
titanium mixed oxides, cerium and lanthanum mixed oxides,

cerium and zirconium and lanthanum mixed oxides, cerium and zirconium and
praseodynium mixed oxides, cerium and zirconium and lanthanum and
praseodynium mixed oxides,

cerium and zirconium and neodymium mixed oxides and mixtures thereof .

16. A low sidestream smoke cigarette of claim 1, said solid solution being

porous particulate.

17. A low sidestream smoke cigarette of claim 1, wherein said catalyst and said

adjunct is said high surface area cerium and zirconium mixed oxide.
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5 the group of metal oxides consisting of zirconium oxide, aluminum
oxide, magnesium oxides, titanium oxide and mixtures thereof. 14. In a
low sidestream smoke cigarette of claim 1, said solid solution of mixed
metal oxides further comprising an oxidation catalyst selected from the
group 10 consisting of palladium, platinum, rhodium, tin oxide, copper
oxide, iron oxide, manganese oxide and mixtures thereof. 15. A low
sidestream smoke cigarette of claim 1, 2, 3 or 4, said solid solution of

18mixeld I8t d5oitea STRG RS ragtaet i sth ey DuphesrS g alion fitalyst
selRBE dPJANtha el Fivadi Qxidest SENAIANDEIGRMY ThEKed, Adesde,

cerium and aluminum mixed oxides, cerium and magnesium mixed

COpReIEXideriin Mrddeianaanspecoradeor] saxtieaterantiasithemneyded

in Qéﬁiiﬂ‘%?ﬂiﬁesr&‘ﬁ%éﬂ%lef%?{ﬂﬂﬂ%ﬂ%r[%;m%qmﬁ?‘&ﬂ&@‘[ﬁ% gﬁ{l‘féﬁ‘ BNfe

zirconium and praseodynium mixed oxides, cerium and zirconium an
sutéanth ahsmdamg 2 upfaseedynienumixed oitidespoemirediodizicconium and
neodymium mixed oxides and mixtures thereof . 16. A low sidestream
smoke cigarette of claim 1, said solid solution being porous particulate.
1925 1A. I8vovidsistesireamsia ekgacigrreftelafalainoid | 3heteirsaididatatiah
and said adjunct is said high surface area cerium and zirconium mixed
and zyeoniy Mg fsh P 3ide e AR AR gy SFERIE ORI wherein an
oxidation catalyst selected from the group consisting of palladium,
platinum, rhodium, tin oxide, copper oxide, iron oxide, manganese oxide
20and foikterelesbrsoh sneoikreeiguieidedf tlaaidl Solichsotinisnidcearionnadd

R 05 AR RS B i e

cigarette of claim 17 or 18, wherein said cerium and zirconium mixed

oxide has a particle size greater than 1 m. 10 20. A low sidestream smoke
2lgigared@vosidanticn sneksinigargtelmMamd GirbriGH il BkBends

ZirfB AR BIER 1B3RdNANSY MridtadyIRY SidaSiresm 9xKe cigarette of

claim 20, wherein said cerium and

22. A low sidestream smoke cigarette of claim 20, wherein said ratio is about

75:25 and said particle size is 6 um to 10 pum.

23. A low sidestream smoke cigarette of claim 1, wherein said treatment
composition is incorporated within said treatment paper at a loading rate of 2.5

g/m” to 125 g/m’.

24. A low sidestream smoke cigarette of claim 1, wherein said treatment

composition is coated on said treatment paper.
25.  Alow sidestream smoke cigarette of claim 1, wherein said treatment

composition includes particulate zirconium oxide, titanium oxide, magnesium

oxide, aluminum oxide, cerium oxide, tin oxide, iron oxide, manganese oxide,
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zirconium mixed oxide have a ratio ranging from 5:95 to 95:5. 15 22. A
low sidestream smoke cigarette of claim 20, wherein said ratio is about
75:25 and said particle size is 6 m to 10 m. 23. A low sidestream smoke
cigarette of claim 1, wherein said treatment 20 composition is
incorporated within said treatment paper at a loading rate of 2.5 g/m2 to
125 g/m2. 24. A low sidestream smoke cigarette of claim 1, wherein said
treatment compasition is coated on said treatment paper. 25 25. A low
CalGHER FAERA Fo kY CRIA BHEGP N TAHES I SAEPR R, mixtures
th&gepposition includes particulate zirconium oxide, titanium oxide,
magnesium oxide, aluminum oxide, cerium oxide, tin oxide, iron oxide,
manganese oxide, 30 calcium carbonate, zirconium carbonate,
26TAORSRI GRLRANAIS AR MR B1RiGH, 2owhdpumSidrplieARamOke
cigarette of claim 1, wherein said treatment 5 composition includes
coppoitiana rdolies. Rattiaubie siddsteeam smoke cigarette of claim 26,
wherein said zeolite is a carrier for an oxidation catalyst selected from the
group consisting of palladium, platinum, rhodium, tin oxide, copper oxide,
27iron axide, sieRgenesenwide;igndttdMikiire3dheteoti28ak lawlite is a
sidestream smoke cigarette of claim 1, wherein said treatment

ca@bqﬁﬁgsmb%mgalég%%%iﬁpsmg% e group consisting of palladium,

platinum, rhodium, tin oxide, copper oxide, iron oxide, manganese oxide, and

mixtures thereof.

28. A low sidestream smoke cigarette of claim 1, wherein said treatment

composition includes zirconium oxide.
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