f 4 SEP 2006 WD 03/077687 PCTI CA03/ 00353 LOW SI DESTREAM SMOKE Cl GARETTE
W TH COVBUSTI BLE PAPER HAVING A MODI FI ED ASH 5 FI ELD OF THE | NVENTI ON The
invention relates to sidest eam snoke reduction in burning%cggargist es and
ot her spRkif¥gspr oducts. Mre particularly, the invesdmcono@bates to
cigarette paper, cigarette wapper, or a wapper for a cigar or other Ilike
t obacco products for reducing visible sidestream snoke while providing a 10
nmodi fi ed ash. BACKGROUND CEOWHEIDRVERBAENSMAI6us attenpts have been nmade
to reduce or elimnat ' Ln rom a burning
cigarette. The appli c&ﬁ%@tﬁ?@@@@%gm gﬁ%ﬁgaches to cigarette
~sidestream snoke control sysfen; asvadgscikibeadHn its Canadi an patents
2,054,735 and 2,057,962; U S. patents 5,462,073 and 5, 709, 228 and

publ i shed PCT applications WO 96/ 22031; WD 98/ 16125 and WD 99/53778. O her
sidestrea OnL T have been devel oped which use 20 filter
mat er i a§ gkféﬁéwp #*m&i n the tobacco, filter or paper w apper.
Exanpl es of t hesg ay&itiensclaeetokidsrbdie smbke tddGetidRdh éntdng, 755, 207,
4,108,151 and 4,225,636, EP patent applicati {)nls g\gmo 907 and 0 251254;
and WO 97figagdes antothw somkegpraducty. dlompaditulaslyyHig BgrURES hes a | ow

si destrea S i gar . L RERES aburning yields a
snoke 25 s %%gngﬁﬁ?gﬁ%gcfgﬁag%e@@% %b%%%%bg%nﬁigﬁt.s. '!It'}kl]ég_mlclzc?gar ette paper is
cel | ul osi ciobaBdeprodigcts for fadacieg fvisibte sidestivam soniervetilsippoddiogei at ed therewi th
a finely divided mhneral type siliceous catalyst material. The cigarette
paper \I\ﬁi crodifiedaglient i al | y non-conbusti ble and refractory renains
‘substantially unchanged during conmbustion of the cigarette paper and
functions like a catalyst in 30 nodi fl\}/i ng the conbustion of the paper.

Sui t abl e sBIACEG

Various attempts have been made to reduce or eliminate sidestream

smoke emanating from a burning cigarette. The applicant developed various
15  approaches to cigarette sidestream smoke control systems as described in its
Canadian patents 2,054,735 and 2,057,962; U.S. patents 5,462,073 and
5,709,228 and published PCT applications WO 96/22031; WO 98/16125 and
WO 99/53778. '
Other sidestream smoke control systems have been developed which use
20 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 applications 0 740 907 and 0 251 254; and WO
07/27831 and WO 99/53778. U.S. Patent 2,755,207 describes a low sidestream
smoke cigarette paper. The cigarette paper on burning yields'a smoke
25 substantially free of obnoxious components. The cigarette paper is cellulosic
| material in fibre form. It has intimately associated therewith a finely divided
mineral type siticeous catalyst material. The cigaretfc paper whichis
essentially non-combustible and refractory remains_substantially unchanged -
during combustion of the cigarette paper and functions like a catalyst in
30 modifying the combustion of the paper. Suitable siliceous catglysts include
acid-treated clays, heat-treated montmorillonite and natural and synthetic
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acid-treated clays, heat-treated nontnorillonite and natural and synthetic
-1 1 4 SEP 2006 WO 03/077657 PCTI CA03/ 00353 silicates containing sone
hydrogen atonms which are relatively nobile. Suitable m xed stkiggp omb des

i ncl ude globsAsHXi des with alum na, zirconia, titanp@scAbioess um oxide and
magnesi um oxi de. Qther silicas include the oxides of silicon and alum num
in a wight ratio of 9:1 of silica to alumna. 5 U S. Patent 4,108, 151
describes t b@;cﬂl&@cmﬁmmngamhadmmmoms whioh arerelatvelyanebilce paper which

selectlvely redyces th ha e c i nt n t obacco snoke.
There is at SP# %ﬁ “B’G?%@Va\ﬁg?a%ﬁpc '.ﬂhﬁ © E% n{ﬂ%{g r%Om%’i garette paper

for reduci ngifhe RERlhGxMRRAY nRBAGSS ORFE] Uﬂﬁ:’lﬁbﬁlcasmcladéﬁfeaﬁ@dbs snoke. As
aresult there i's a reduction in the visible si destream snmoke 10 emi nating

from a bur nifisilicomardetlersinumtia agemight reiuph %bof%‘hﬁ?’f"o@ta WBionl'y  known as

activated alum ich wer 300- nesh
screen. % S. Pa?@rﬁ,v% te fZJEi?%%ibﬂdAe%%r%lé%) 1{%%@:«1% g(gmlgﬂfo?he cigarette
paper to r%%Hf&te%ﬁ@ﬁﬂﬁcwmuﬁelphameemﬂptg%MMpamhaB@t(aishmanm| cul ate
matter found 15 in sidestream snoke. |n addi carq}en results in a
subst anti al ir tlbaeaci sgIwken Thergivatdeass Hioe Oy aig HB ‘?rr’l‘(}; rom a burning

cigarette. ACLINAL % er fglalrep?&lé ﬁle%?ﬁdfnrdfvra%gr %ﬁsé @t?nsﬁﬁlreﬁf%rl‘n a@la6& The use of

the activat SBFAf resu Inas op In visible sidestream snoke.
Up to 50% okmbke ngﬁmﬂt merepapeerducmmnbhe Visivdd sidestredrdenholar bon. The
car bon-coat ed papers may be used nner wra for t t obacco rod

S the 20 i
i n conbilfiat eBvnaing o ¢ W%t‘il%?ﬁ%ff zftamaea UMERAG ﬁ%coﬁg?%lﬁy appl i cati on
0 740 907 p;ﬁﬁb%ﬁQ?QctN‘até%’ﬁﬁhnéwhﬂoﬂ%ﬁnw?ﬁrvbQ@@tbfpassuﬂzﬁ)ugﬁ azeolites in the

t obacco of e cigarette to alter the aracteristics-of the mainstream
snoke and imqshlsd;necsul ar renove var| ous conponent s fromthe rral nstream

250 apparentl y Crimasl Rt SR BT bR e P Rk D P e
zeol i tes usgd dMRESORhnid vRRIE pEAse cEmpendded mElattabpdticainteanatter found
15 in sidestream smoke. In addition, the carbon results in a substantial reduction
' in visible sidestream smoke emitting from a burning cigarette. Activated
carbon is preferred as the carbon source. The use 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 be used as the
70  mner wrap for the tobacco rod in cémbination 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
25  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
1.2 mm. | 7
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
30 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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1.2 mm European application 0 251 254 describes the use of a high

superficial surface area filler in cigarette paper. The fiiil e%@, a@g
general | sté'%l s and 30 solids having surface ar eag%ﬁéb‘ﬁ}; H’e t n2/ g.

cr A
The fil I%Péw & preferably, peroxides, carbonates, ates, sul phates,
alum nates and silicates. It is -2 '14 SEP 2006 WO 03/077687

PCT/ CA03/ 00353yt iBsHdkoulsHatersRAERMSzdolites 8feSnc? Flféifm?e%l AeQlakdRpapire NOt
preferred in Cigarette paper and are taughi as functioning sinmlarly to

convent i onainddrattdughPesingivethgREmilpht ervenegnpiondabalbn WO 97/ 27831 descri bes

o1 coules. for m UeHoBe T PRt i gal O Akt JB IR Rt ¥ ¥ e Dower o

deal um nat egeZ@finatcd 288 iR AbRGBIRAoABRE driveaklyaiotirteolpaparfoimar educe t he
carbon nonoxi de in_ sidestream snoke. The step_of _deal um nating al um nous

zeol i t e ¥ enpelasliquid or gaso|BiteativRameysironitee BoV¢sd feplupmated 280)i8r pti on and
renoval of the,nenpol . I i.ch, -even happens in
N e R

t he presenth?' ent application WD 99/ 53778
descri bes asingstreamiivikst bt step bfédahaifinktirgpdlmmitiousra¢ddité @ndérether educi ng

si destream snpke em ssions. The sheet js used as_.a vl\%ap a(gd i% appl i ed
over conventiobitahydrephoRiceeias tafbest aborpioasmg &sipe i of teingareeiatd The wrap

has a very Djgy pOfOSIdisulch Afthleh hilfhchd BARE pioferk B BufEral or close to

conventiona umrates while at the sanme tine reduce visible
si dest r g@am snok ubiislssi REE patditeppiieation 57D 995367 @ deacriped andnades

non- conbusti bl e ceram ¢ f.ibres, non- usti.ble . activated carbon fibres as
wel | as ot h‘é‘?@% SHE{Tiﬁ%"’t%F&?T’&fﬁsmﬁtglé‘@%?feﬁﬁ?ﬁéldF _ A a°§‘.e The wrap al so
i ncl udes zeghid®as OThOiHRENs Bidilidsarwiapaid isuPplied @fcr absventidnalan oxygen
donor/ oxygen storage netal oxide oxidation catalyst. The non 20 conbustible

wrap provi deigamtic papssof albbryciegrad eigarts; dbe vradhas ariskie high merosity however,
due to the %Oaril-ogﬁot%tg %1Sgta|re?tle%o Ql?t%% St 8Bsett9 Gt @iond fﬁa@q{lﬂ'@ {jatés%’ﬁle drenal ns.

15  the same time reduce visible sidestream smoke emissions. The non-
combustible wrap includes non-combustible ceramic fibres, non-combustible
activated carbon fibres as well as other standard materials used in making the
wrap. The wrap also includes zeolites or other similar sorptive materials and
an oxygen donor/oxygen storage metal oxide oxidation catalyst. The non-

20 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. Patent 4,433,697 '

25  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 ate used to make a paper sheet
on conventional paper making machines. Thé ceramic fibres may be selected

30 from the group of polycryétalline alumina, aluminum-silicate and amorphous




U S. Patents 4,433,697 and 4,915, 117 descri be the incorporation of ceramc
fibres in a cigarette paper manufacture. U S. Patent 4, 433,33] épr’ &Escri bes
at least 1 % by weight of certain ceramic fibres in the pa PEF AP%h i n
combi nat Wem3AI76H magnesi um oxi de and/ or nmagnesi um hyB?'Eﬂ‘kffBB‘BF’?I lers to
reduce visible sidestream snoke emanating fromthe burning cigarette. The

furnish of fibre pul ceramc. fibres.and fill e . -make a paper
sheet on cHHYERY ‘gﬁﬁk‘r B&B&&“ﬁ‘&m }Wéﬁ ?’r}%@ ?rnnelgééfne%ﬁ% O?é(?ealgnﬁ%e%f#grlgg may be
sel ect ed 30.f4:04d B@azfgﬂi@@lfb @t fpRkvEmeshadt] i ne alum na, alum numsilicate

1

and anor phous - SEP 2006 WD 03/ 077687 PCT, CAgl3/ g03§3 '] . alumna. A
filler of magnesiter .ByBatentiddd Sdi7 dawmbes aReReaRysiEle saeed Iorheldiag coat ed on
or applied the fi S - el tepiald@heitinéh Bkrinkl7 descri bes
a nOI’l-COﬁbUEq%IaB?Oé @%3@%%51%“%?’8?%%‘%%@889 The thin Sheet ié formed from
cerani ¢ gt gfddakes mhingdkel ha chramid siget GnpmiselcwevanorswokeaveThe cerani ¢

sheet conprises a woven non-woven,_ fabric of ceramc . fibre or a m xture

or
of paper antebsisrodFriEge fibiemspryxaeeirpes sy PPy herdier ature. The

ceramc fibpg | sQ@aﬁﬁ#}?&hﬁ)@rafner.mfhé BQEGa e hidhnesclsssdfiom silica fibre,
silica-al umna 1ibre. arum ma fi bre, zirconia_fibre, or alumno

bor osi | i cat moamigﬁaés sddhtes eilicT fibre; eliamplimghebrej gluminanide pjtcamiabi ndi ng

th terials by i i i nd h il . i | .

The 11 bres. Ebie, gF SEERALIG o te B Frss e biec i aageuBm BT ched per

patent 3gpl i)ﬁﬁﬁﬁé’t’ﬂ@éé@ﬂﬁ&ﬁﬁéﬁ?ﬂmgﬁtﬁ HiR&&s blvh av $Bice kel Gahmihg getat erial s in
estr

cigarette wappers to reduce si ream snpke. The ceramic filler which is
i ncor por at ehe fibtdsereprglardly & tol dppepmglinig damsttider has 15 particle size

i range of 290, THerCeLAN o L. Sucl 6y Blsoh BESHE! psth ghape which i

spherical or sub oval ‘or substantially oval or
- anot her i rr gguhas nahaRE idBREAKE Wakpiegs blretiet sidefirencenckei dhEi | | er may be

alumna, silica, an alunmino-silicate, silicon carbide, stabjlised or
un- st abi | i setrami¢ fillemviish sxperaporaieddp fhe GgaTelis VrapRETHEgA bR flthﬁse li ke. The
ceram c ltji | lpgrrticilessize in range of 2-90 wm. The ceramic filler is of a predefined shape

which is spherical or substantiaily spherical, oval or substantially oval or

another irregular shape approximating thereto. The ceramic filler may be

alumina, silica, an alumino-silicate, silicon carbide, stabilised or un-stabilised

zirconium oxide, zircon, garnet, feldspar and the like. The ceramic filler is
20  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 may 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
25 | density of 0.5-3.0 g/cm’. The wrapper is preferably used as an overwrap fora -

porous non-smokeable plugwrap tobacco rod having pofdsities of about 12,000

Coresta Units. -

Sol gels ﬁave been applied to conventional cigarette paper in order to
- reduce éidestream smoke, particularly sol gels made from a magnesium

30 aluminate, calcium aluminate, titania, zirconia and aIumipum oxide, as

described in Canadian Patent 1‘,18'0,968 and Canadian Patent application
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20 provided in the cigarette wapper at greater than 40% by wei ght of the |
dry materials in the slurry that is used to produce the wr&pgg& The
bi nder nay be an alginate, a gum cellul ose, pectin, starc Eir?(g@p | or
11 met al WOPOEHF these binders. The resultant w apPeFCh&EE33porosity
usual ly less than 200 Coresta Units and is preferably in the range of

2- 100 Co-resg,ﬁbgy@:?éﬁf?aga%n ARREN 30388 ées%gbgsgrpé'h{aﬁiiogi‘io@oéh&‘ sigpCB. The

wWr apper is y used as ah ovVerwra a ~ porous non-snokeabl e

pl ugwr ap t ohpdieRide 9fl tHaduind 6f podmeabhosgedis adigutettd gap@palleCor esta Units. Sol |
gel s have been applied to conventi onal c%%%r ette pgger in order to reduce
si dest r eam SeroR@NCNp oy PEQNeAEN pPRSBTAngR P fregp smoke FRgReess (T30 al umi nat e,
cal ci um al upj [ | Broelil ' ' HE%| Aset gfescri bed in
Canadi an PabEREc e B R R B B e et 2 SEP- 2006
WD 03/ 077 68 theRGFdrGADRpON I5R1adiad paebTppliGaivadi,ld, Fatdssribes 1805068 descri bes

the application o nesium hydroxide in the form of ,,an anorphous gel as
a cigar ettegﬁléﬁ’é(PJ“F? Bt SO]E%?%%%F&W %8&‘6?3?5‘%?835&@%0‘%{%6@5}%ﬁ%e and
si destream ?ﬁ%ﬁst{oﬁ%@%ﬁ&s TP EnoliRg REisies MRy ge101dag®c appliddsascoat ed on or

e Tl

applied to bres of the sheet of 5 the ci %arette paper. Canadi an

pat ent appl coatrigsto Pare1 0bBY befdestbe phies it feemed miowrapperss Tgeoduced by a

sol ution gel ation or sal-gel .pr.oc r i t ustion of

wr appers f o &RR5K] "ﬁﬁuﬁﬁli @1 %"SE"%‘E’%‘S%% és)la%)% esgléjllﬁ%'lnﬁlg (gcgl &@%gaglti ngs to
paper fihr eso et 961SelshfayPRNeidds B bliitReh, titheium; aipgeivn, sbhimm,w apper s are
useful for reducing visible sidestream snoke. The netal oxides 10 for the
sol gel s mapobesigricdedlcdr-al um num titani um zirconium sodi um  potassium
or cal cium Publ §atl cribes a
novelty type ci %ﬁ%ﬁ?@%@#%&g%é%%mg Igﬁg\%g? l%d%ggﬁefﬁ%vgﬁﬁsmked. Thi s
i s achi evegypeyigaetes whichpiodgca agshawert affspaiks sthenmemaked. rilltihs f or m of cerium

ferrite 15 or silico-ceriumin the cigarette. er. en.the cjgarette is
smoked achieved by incorporatq;lg a granular misc fctal if the trorm\(/)“i] Sotium feritted ' ©

15  or silico-cerium in the cigarette paper. When the cigarette is smoked
particularly. in dark spaces the burning cigarette gives off sparks along with a
bright light effect. The cerium ferrite particles incorporated in the cigarette
paper usually have a particle size of about 20 pm.

Catalysts have also been directly applied to cigaretic paper, such as

790 described in Canadian Patent 604,895 and U.S. Patent 5,386,838, Canadian
Patent 604,895 describes the use of platinum, osmium, iridium, palladium,
rhodium and rhuthenium in the cigarette paper. These metals function as
oxidation catalysts to treat vapours arising from combustion qf the paper
wrapper. Optimum catalytic effect has been pfovided by the metal palladium.

95  The metal particles in a suitable medium are dispersed onto the face of a paper
wrapper before it is applied to the cigareite.

U.S. Patent 5,386,838 describes the use of a sol solution comprising a
mixture of iron and magnesium asa smoke suppressive composition. The
smoke suppressive composition is made by co-precipitating iron and

30 magnesium from an aqueous solution in the presence of a base. The iron

magnesium composition demonstrates high surface area of approximatcly 100
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particularly in dark spaces the burning cigarette gives off sparks al ong

with a bright light effect. The ceriumferrite particles incorporated in

the cigarette paper usually have a particle size of about 43d SxP b al ysts

have al s@ohgensgdirectly applied to cigarette paper, Burbams03s20 descri bed

i n Canadi an Patent 604,895 and U.S. Patent 5,386,838. Canadi an Patent

604, 895 describes the use of plLatinum osmium iridi #’m pal h&gisum r hodi um |
and r hut heninffgte Apprhsineien 22t 1/ gpdsaheatrh e CHPCENEe OgIEER & oxi dati on
catalysts to treat .v oAl hgj q | OF wWr apper .
Opt i num cat &t Hpﬁoxé’fllaatg@g O@a@ g@%ﬁ%%@%@ﬁ‘q@%ﬁﬁgﬁbﬁ g*ﬁ%g%ggt?um 25 The
metal partigdRspilp vehisiis uad te makdistvkaseppdéssive cigacktismipert fdefmoe of a paper

wr apper before It is applied to the_cigarette. U S. Patent 5 386,838
descri bes th@g@@@%ﬁ%})%wﬂsa@wﬁv@%ﬁ% _i%iaﬂﬁ"éaﬂ?ﬁ ARV BF i on and
TRgnesi UM ag, 80Dk o BPLASE pEKRIBY Thd bidfing Hirot®UE oRuIyBr eSS ve

conposition1s ma (3)/'co-preC|p|tat|ng iron and 30 magnesi um from an
aqueous sol thal @Boibe appliedpo eanbacoef fonetramde, a¥describehin WlgResntum conposi ti on

denonstrates high, surface area. of proxi mat el yvq..1 - . 006 WO
03/ 077687 PEfA0n/M6H wm Pyt W%@@Jﬁ%ﬁ% A %1%52‘3‘9?4?27 gﬁ "'?Egﬁ%at ed to a
t enper at ur e, aet wWe e 1006 ccaf BRREA Y fibheloreBRREthe Hhlydytinamagtesi um

conposi tion nmaybe added to paper pulp which is used to nmake snpoke
suppr essi vehgdrgeareditsan fepasinstam spaks. Pabehesiitpicd shpIabinrdn Wisbar ent | y

functions as an oxidation.catal.yst an : gpypt of snoke

pr oduced? by RETHIIH grg}tﬂagpg{ﬂ?f 1S %Iléej %‘é“{hgﬁ@%tg?m%}?eg SO be applied to the
tobacco, fog,@xAMRliSsiuas reesian, beguh mbiSsiuRg tatium, 4r@dBing51, pal | adi um
either in metallic formor as a salt, nmaybe appli gdléI%iO tgela t obacco. The
presence of lqpdiananti earivinh DEQHARER, FERATEES CHHPTER SACG LM WF R i ¢

hydr ocar bongﬁipgostggﬁt éﬁh&s%{aﬁﬂmﬁ ﬁ%ﬁan@&'i%&giﬂwﬂni padfMumNcipERi nation with

10 an inorg or nitric @ trous acid. Such nitrates include
lithium  sgpilumpehggsiium, tingtismtithyhydratss tereofranrhabitus theetodi um
stronti lf 2” Catalysts have also been used in tubes to reduce sidestream smoke such as

described in published PCT application WO 98/16125.

U.S. patent 6 228 799 describes a composition comprising cerium oxide

and zirconium oxide in particulate form and having a high 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 ﬁsed 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, 5,137,034 and 5,944,025, which use catalysts to provide the
nec'essary heat generation to develop the acrosol. Such catalyst systems

include oxides of cerium, palladium or platinum.
A variety of sidesiream smoke control systems have been contemplated

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




| ant hanum cerium neodym um samarium europium gadolinium terbium
dysprosium erbium scandium nmanganese, iron, rhodium pal]adiu copper,
zinc, alumnum gallium tin, bismuth, hydrates thereof and! MS&PU%[}&%

t her eof .wdbsiGadsal yst s have al so been used in tubes tRETHEd@@833S| destream
snoke such as described in published PCT application WO 98/16125. U.S.
patent 6 228 799 descri bes conposi tion conpr.iSi cerium.oxi de and

zi r coni um oxliigl brms Bk fIeTPA S rﬁ”&ﬁ’&p?‘%ﬁﬁﬂ%afﬁ%&ﬁgﬂ%a?egg)éésger ea usual |y
in excess of 30 MRLGepEBR £RMPOSI tion is made by co-precipitating cerium
and 20 zirconium specPes froma solution at an el evated tenperature, which
is then separated and dried at tenperatures between 80-300 C and then

calcined at__ t r t 00 and 1,200 C. Catalytic materials have
been used |§@&$&E§L§%H§Yﬁ%ﬁ %lu%ettes whi ch do not produce sidestream
or mai ns{ r eam snRkE.R@Mncs Kithdtiodswheadohfsliaxationdig2btegepasol . Exanpl es
of these aerosol cigarettes include those described in U.S. patents

5, 040, 551, csgalrew;m;aamwra;mﬁqr@zsgarmp@ﬁr@?éOE%fPaP%ﬂ‘étS% provi de the
necessary heat. eration 1.0, deyel BEERS | ooy Gahadimsd systens

i ncl ude oxiEnglcgg? éfFluuC%g%%P%a%f%a?n&gﬁ E&g?atl num A var i ety of sidestream

snoke contrgl, systens have been contenplated 30 in the prior art but none

of them contenplate a_conbuystible ciqg%rﬁette. aper1-6 J E’iSEP 2006 WO
03/ 077687 PCT/ CAp3roudase withan a8paet of tg ventidh iap 1 §4FSF T Wi t hout

i ably_affecti ' . SUMVARY
?ﬁp%ﬁ‘é' f(ﬁ,vé{ﬁ?lﬁ?fqéér?lge gdeﬁg:% LS elfibPtobARE rb@snBdcARBREbR MeginmD

dance wth various aspects of this invention,
ci garette pgper,saidaieganett pepambapipg @ sideseqaperndksrireaiey SpBPSIther | i ke

t obacco products.is rovided for.reducing visihke.si moke with an
i mproved or COTBRIFREH! g’%@ﬁ‘.‘ SWW%&B%#%%&%EJ%O% eaol%&(gaggiégﬁ%’%&?ﬂ@gﬁi nventi on,
in alow sidestf#3Ron-combustible finely divided particulate adjunct for said catalyst,

the improvement comprising the use of a solid solution of particulate mixed

15 metal oxides as said catalyst and said adjunct.

The oxygen storage and denor metal oxide oxidation catalyst as part of
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

20  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 consisting of palladium,
platinum, rhodium, tin oxide, copper oxide, iron oxide, manganese oxide and .

25  mixtures thereof. Preferred mixed oxides of the solid solution are
cerium/lanthinum mixed oxide, cerium/zirconium mixed oxide, cerium/
zirconium/lanthinum mixed oxide, céﬁum/zirconium/ praseodynium mixed
oxide, cerium/zirconiﬁm/ lanthinum/praseodynium mixed oxide,
ceriumy/zirconium/neodymium mixed oxide and mixtures thereof.

30 In accordance with another aspect of the invention, 4 low sidestream

smoke cigarette comprises a conventional t6bacco rod and a combustible
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10 snoke cigarette having a conventional tobacco rod and a conbustible
treatnent paper, said treatnent paper having a sidestream %rggso%tggseat ment |
conposition conprising an oxygen storage and donor netal d dati on
cat al yst W& 1d/0Z187 essenti al |y non-conbustible finely &@CVCAEPFArticul ate
adjunct for said catalyst, the inprovenent conprising the use of a solid
solution of a@e&iﬁé}i‘@%ngaég%dls cf:q}ants%llok%)&e?ﬁ’?en?§erﬁ Xslﬂi Gafal yst and said

adj unct. Thé&® an onor netal oxi atron catal yst as
part of thea@hdnd csapstiticonpripeedesaity sealgeanddordor aretdl loaidgr oup

consi sting of lanthinum oxide, cerium oxw,qﬁor as%odém umi oxi de, neodym um
oxi de and mioxidatiew catplysl; apessentidly AQPEABPUSHN Ca et Hr sfidicatalyshing he sol i d
solution is pr 4:he group of netal oxides
consi sting 3fme§|£1regcxg&ﬁ)% %%%%ﬁg,%%}g%%écﬁ%ﬁrﬁlgﬁi de, magnesi um oxi de, titanium
oxi de and m xt ur gsadcbelaeaf with Tihasakpedt sibthe invontiof, theiadpohchmapl oxi des may
further include in the sol i‘cj%s | uti ot?n rretfzﬂe cat.al yst. S%.l ect.ed fromthe
group consi $PPRESOR Mpsad mERLAKICS ¢ AT THRaTH" BRI ORISR % copper oxi de,
| ron oxi de, zg&'ﬁgl%ﬂé;e%% ¥ii41€ TRP Jeolited Bastll MlatirRBist e RBF in Bh @hRuRed m xed

S _

oxi des of the soll olution are ceriunilanthinumm xed oxide,
ceri unt zi r comging fromedboubd. %, to 86%4 pnveighi ofdbmiotahdnaweishinfither xed oxi de,

cerium zi rconi um. praseodyni um nm xed xi.d cerlum.zir m

| ant hi nun pﬁagﬁ’Bﬂ?ﬁ?’Lﬁ?ﬁ%ﬂ’i‘g@e‘he 8’5?103%5&,00“]512%}5%651 ?fé%ﬁ%tﬁ noeiohé]sﬁiri um ni xed oxi de
and m xtygr e%xf&%?ag:fmdﬁ@e ik @8 § Of HrRarRmbiille, amaliiRy] tiaghecoxiaé, t he
“invention, a [ow sidestream snoke cigarette conprises a conventi onal

tobacco rod resgbesivmorides elubiies, cerum HXGERNREE, TOPVIPORSEICSPCT/ CA03/ 00353
freatment papel, PRt Sl e SRR SRRl Gxgagﬁ@alg%gx%ag RRAsLhs On, the

treatnment c rises an oxygen st onor netal oxide
oxi dati on cah@hited the@of, EBRENbtPbAiYesnaay Ionbusibidduefaad preacindfroost sai d

catalyst and a netal oxide for nodifying ash characteristigs., 5 In
accor dance \wirefirahhotiher logs eé?eatul’*l@eir?ﬂgﬂ@r?? PB?P?%ttﬂggéf‘blzf%W@ﬁ“%y |

15  surface area of over 20 m*/g. A cerium oxide hydrate sol may be applied to the

adjunct, for example, the metal oxides to provide increase catalytic activity.

In accordance with another aspect of the invention, the oxygen storage
and donor metal oxide oxidation catalyst material preferably include lanthinum
oxide, cerium oxide, praseodymium oxide, neodymium oxide and mixtures

20 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. - ,

25 The si&estream smoke treatment composition may be incorporated i the
combustible treatment paper, coated on the coml'_)usﬁble treatment paper,
impregnated into treatment paper or a2 combination 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. .

30 Altemnatively, one of the double wraps may have a composition directed




conprise a m xed netal oxide or carbonate filler used in conjunction with a
zeolite based material. The zeolite based material is preferably in an
amount ranging fromabout 0.1%to 35% by wei ght of the tof&lSgh yyggvei ght of
the compasisidhRe; al though the amount coul d be hi gheperFagdmxt ure of netal
10 oxides may include m xtures of zirconium oxide, tin oxide, titanium

oxi de, magnesi um oxi de, alum na, cerium-oxide tin oxide, iron oxide,
manganese  @xinteily tadiddstraarc ambketiectioniand ¢ atherclanblevaee pagreagnesi um

car bonate and éﬁxtures.the.eof The nehalqgoé%i ges may be of various surface
areas and miRqlUdsH SqTBROsIR dueetpd o ads SHPRULECAIPL, i n the range of about 5

to 15 n2/g and higfbchRiags FRESah@asbt OMBE indOntidR, §lovisidBdticdm oxi de hydrate
sol may be applied to the adjunct, for exanple, the nmetal oxides to

provi de i ncrembke cigataileypinprisastai ophvsptions tefrees warfad awerhugidde her aspect of
the invention, the oxygen stora and i de i dation catal yst
mat eri al r%pr 3@8‘?%%’?9%’%@?‘08%3%1% ﬁaﬁnusﬁ%Okg%Qgﬂg}eggé(r%%o%égo%- e, praseodym um

oxi de, neodyrhtar®¥bfiBodtch dBMEirdeLs @G ebihgoegé andWdmdaimetd ogileal yst of the
precious netal and transition netal type al so be_ included such a

| a : may _ al
pal | adi um piidatipy etalybiowd gmessenpalbiaaeconbtyptile highisyeface arghn oxi de,

manganese o0xi,d d, m . o} ]{{?Jg | 50 be fixed on
t he adj unct ag?_o‘??ﬁxga %@ﬁgrtn%?% %agzﬁ %ﬁjcm ;52% [é(glln%%{r&géséﬁ%gr ](9) "the solid
sol ution of chigngafaitinnicatdenat® s pitvddal dest exainr sufke dfitieatreatmentconposi ti on

may be incorporated jn the conbustible treatnment paper, coated on the
conbust 18] ePPP@'&?Mg’&égéﬁlﬁra“‘?rf?ﬁF%gnat ed into treatnent paper or a

conbi nation of tpg aROUEISESRDN, WRenevts B IR RARSE uB&Y ithe doubl e wrapped
and be of the sane or different” conpositions. One of the double waps may

be convent i andtrsipagér not3n!yintdn smpkeblesigopitesdut sehwellsupfasmafaps may have a
~conposition dire OEiOGIP‘. WO 03/ 07.768,/. R /CA03{ 90353
1

primarily td" féPl?fgitsgt%?oé{ﬁw.%é‘:’P&%go }?rggﬁc?g Ugh a5, g Y ey UOTHTE e ap paper
" term treatment paper is used, it is understood to encompass combustible

15  wrappers and the like which may be used on cigarettes, cigars, and the like.
The wrapper may be used as a single layer of cigarette paper or multiple layer
of cigarette paper. The wrapper may be applied as the sole layer of cigarette
paper or as a wrap over conventional cigarette paper of a cigarette. The
treatment paper may include as its substrate convéntional cigarette paper or

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 tobacco components used
in aerosol cigarette.
BRIEF DESCRIPTION OF THE DRAWINGS

25 Preferred embodiments of the invention are shown in the drawings

wherein:

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

Figure 2isa schematic view of éxtruding a film of the treatment

30 composition onto the cigarette paper;




include a conposition directed towards ash nodification. In accordance with
anot her aspect of the invention, a | ow sidestream snoke cigarette
conprises a conventional tobacco rod and a conbustible 5 t"rg&EFr’e?@Bﬁ paper
havi ng aws @asickeam snoke treat nent conposition. The pcricaadonsat conposition
conprises an oxygen storage and donor netal oxide oxidation catalyst and
an essentially non-conbustible high surface area adsorptive adjunct for
the catal yst i ncBigporaisadchemalisiview pbedlfoatingtip dicatment e@upqsHgiof cal ci um
carbonate is_provi n an exterior surface of the treatnment 10 paper to
nodi fy ash 8ﬁ§?éa%5?r%ﬁagg€$cs. For ease of description, whenever the term
cigarette is useHiguid4 is schumaicstioodf the imptegoation dfnalostie sfithkabl e
cigarettes but as well apy formof wapped snokabl e tobacco product, such
as cigars, Oeaffat FQRROSIRARIRIRT CIEHENS PHIH -t r eat ment. paper is used, it is
understogd to engRIRASS (CRARKS LG ot RMA SRR AmAR cbibifoditidibwithi ch may be
used on CigarettesS, cigars, and the Iike.” The wapper nay be used as a

si ngl e | ayetheafaper gdp ét the npapbictuoe ohwgareltd papedyer of cigarette paper. The
wr apper may be applied. as the sole | ayer . of cigarett aper .or as a wap
over conventi onal SRISgAPSREEPREPE O Ogaéolbacéqo&f’&g?v%gwt%ﬁgg Yent paper may
i ncl ude as ipglﬁer%@gﬁg {ﬁ&ﬂi&pjﬂ{,ﬁ&“h@f&d; cigarette paper or 20 simlar
conbusti bl e"product with a wide range of porosities. The conventi onal

t obacco rod encoRjgsrskshomsisacliemebrmposhadivey ofdiigws Py used i n snokabl e
cigarettes. Thesg rods. are to he distingul onponents used
in aero§§I ci gar W%%ﬁﬁllﬁﬁpﬁgéﬁfﬁ%&%@é%ﬁgd%%%@?e%g&ﬁl?efer'red

embodi nent s cghpbditord MMERIdhed batnees aayem of bigatiapipgas appieded the Fi gure 1
is a schematic view of a spray technique for applying the treatnent

conpositi ont@@c‘ét“@idg%tte paper; Figure 2 is a schematic view of extruding

a filmof the trgatmeng , 30,6NRA%UW bR QMW ReroF BBkt Srd@Per | - 9

where treatment paper is applied over conventional cigarette paper.
15 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
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 Sepfember 18, 2001, it was unexpectanily 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 proffided. It has been found that with certain types of catalytic material
and/or adjuncts, ash characteristics, such as, appearancé can sometimes be less
than acceptable due to, for example, disc_blouration, delamination and
defoliation. In accordance with.this in{rention, enhancements have been made
30 tothe 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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14 SEP 2006 WD 03/077687 PCT/ CA0O3/00353 Figure 3 is a schematic view of
roll coating the treatnment conposition on cigarette paper; Figure 4 is a
schematic view of the inpregnation of a coating of the trdak 8ERt2006

conposi t ix@uzleiser t he cigarette paper; . 5 Figure 5 i scacaghesati c vi ew of

m xing the treatnment conposition with the paper pulp in the manufacture of
cigarette paper; Figure 6 is a perspective view of a _tobacco rod having the
treatnent papeth,cblaubistegntyant rediclppb dningignaafesh fpfgliastiony shows an
alternati vedelgnbodi ment , f Fiegure 6; 10 Figure 8 is a perspective view of a
t obacco rod IREUFIRIORREIIdi®ent  conposition sandwi ched bet ween two | ayers
of cigarette papehe a§uiplay®de ahp stikdle dsednieltpnomoombuntible, fuele 9 is a
perspective view of .a double wap for the_tob cgo rod vvher(f t r eat ment

paper is apgivié pavdruletemptaniel which depsyapt affpet thiarour qud agie & oD DESCRI PTI ON
OF THE P FERI% l;la IVEN] [ i of this

i nventi ogﬁz the sF%%{s%gr%g(am Sﬁ%c{ﬁgm@gi?gg?ﬁa@ﬁﬁnﬁﬁgﬁr{g@g?{ii@%ﬁ%ﬁh&i des the desired
degree of vikkktt@nsiaests: Ghmpsiiokinte mantialas physicaBy siablehétheabyatedme
providing a suitable %sh of .desjred %ﬂaggct(ﬁri s[ti cg. Th? si.dgstream snoke
treatnent c&RIREIHETS Q! e WIENEE PIgEHE Ferl 26° RYRRF TS IAVEA I9Y §YEH®st or age and
donor net al i ' | ah¥ pleftiahld 11:0Y/g €PTPMABE MM th a

non- conbust I’ etgﬁ?lﬁ)e(]l'e %%?%%?%porgues pa?ti cu%ate ag%unct for the

cat al yst. Agprdfenablyt3 inf/gdppd inciantlt is voderplend fndghe o, suplgeemrea appl i cati on
serial nuynmber 09/954,432 fil|ed Septenber 1 2 [ unexpectantly

f ound tlﬁat RIS 8?3%06\%!@5&%%1%% soméé %ncgirgag'?ailyggngeﬁﬁﬁa ‘ion either al one

or with 25 gtRefef angle sutiedH Sea RMcieBiey tSIrPs 2By itieghdaswbd tHasibel e
si destream snoke control is provided. It has been foung, hat, with certain
types of capaitiglesanayehespareys. proply A adienckmay also ags 2 BB srESecs, such as,

appear ance can SOUES LOS: A, bERS/s AAANHACKEA RO dfeat Buailythc exampl e

di scol our at Pb#, e ion
particulate material is porous. The porous adjunct may have pores with an

15 average diameter of less than 100 nm (1000A). More preferably, the pores
have an average diameter of less than 20 nm (200 A)- and even more preferred
are pores with an average diameter of 0.5 to 10nm (5-100 A). With zeolite
based materials, the pores have an average diameter in the range of about 0.5 to
13nm (5-13 A).

20 The particulate adjunct may have an average particle size of less than
about 30pm, more preferﬁbly less than about 20pum and most preferably
ranging from about 1pm up to about 10pum. 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

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 such as porous monolithic mineral based materials such as
zirconium oxide, titanium oxides, magnesium oxide, aluminum oxide, cerium
oxide, tin oxide, 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-




defoliation. In accordance with this invention, enhancenents have been nade
30 to the conposition and in particular to the catal yst and/or adjunct to
nodi fy ash characteristics to provide for exanple an accepta¥iR 2006

appear anwee,nzaceept abl e -10 14 SEP 2006 WO 03/ 07763FCTRCHEE388/ 00353
strength, colour, integrity and reduction or elimnation of ash

defoliation, delamnatiqgn _and the. like. The,adjunct v, he, .any suitable
essenti al | yambmEwEs ool E&I@fﬂeﬁk?ﬂﬁeﬁaﬁ“\ﬂxﬂgdﬁ gﬁértffie&&?%}%éh%d’iléri al whi ch
does not - af f gehicldiuldidffas ATHelyAfield)itandusigkePANRImie_and does

not give of f "any undesi e odours in the sidestreanm vapours. The
parti cul at edemireciiah oxilephidsiiomtbdtylyst Aiher adiunetrpatetidy cb@e highnper at ures of

t he burning cigarette coal. The adjunct . may have a |ow surface area

usual Iy | es%urf&}’?éﬁre%nar@ags S8 af)?‘%*"&%ﬁﬁ?ﬂyoﬁgrr@%ﬁ’%tt% 15 n2/ g and nost
preferably 3 n2l-p,d QiR #RY diso bbmpsiseungenste ket bightherpw surface area 10
materials the particulates are finely ground and are usually not porous.

However, asnttveiakuriiicl ereaoaaombostids eeorganiaiedy diyidpsmgriculaics sider st ood
that the particles my be r . ver t ' so have a
hi gh surfac®& m.‘)i,em%éif%l Veﬁsﬂ’}g‘f @g%fi%a glye%taagn%%&ﬁﬂc?glpg%&%@?ﬂ@s | evel of
surface ar egausiadl duyh b6l gite@nivat exidg zicsiporhydsxidetaad flor ous adj unct
may have pores with an 15 average ,diﬁg&ter gqfa,les than 100 rim (1000A).
Nor e pr ef er Hi.yZedlfies syeh essiliepifereatitcaiapiagies & R 2 1§5e%d2 t han 20 nm
(200 A) ,and_even qpr | ablcavreéags di aneter of 0.5
Lo on m“? 5. &’%%1‘%% Mﬁﬁrﬁt@%tﬂft&e&d %Svl\ﬁ zg&{tgssar%éd%p e

zeol1te ased naterials, t.he por es have an average
di amet er i nzéd)gesiacigée bfdragiobic Robies andimBdiyrhyfphabiageolites wiclrhe

parti cul at e adj unct ave .an ayver article size of |ess than about
30m nore ph%‘feearfg’é’ltwg%éé’gr ﬁ cﬁlﬁl\;@fﬁg’gﬁaﬁoﬁho%ﬂgaﬁce?og}pgﬁf °f angi ng from
about 1m upfQ ARQUEant SRbkdNIRe t i &otr FRV6Ide@l Themasstikanatpgiious cl ays of
vari ous categories conmonly used in cigarette paper manufacture, such as

t he bent oni pevides/sighly poraatstuctateayhichspleatiyeliiagrprayardadaorbs
15  components of sidesiream smoke. The highly porous structure generally

comprise macropores amongst the particles and micropores within the particles
which branch off of the macropores. It is believed that the captured
components in the macropores and micropores in presence of the cerium oxide
or other suitable oxidation catalysts at the high temperature of the buming

20  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 Jformula:l'\/l,-,1
25 M’ Mp[aAl0; # b Si0; « cTO;]
 wherein :
M is a monovalent cation,
M’ is a divalent cation,
M”’isa uiValent'cat-ion,r | |
30 a, b, c, n, m, and p are numbers which reflect the stoichiometric prqportions, -

¢, m, n or p can also be zero,
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25 areas. Non-conbustible carbon materials may al so be used incl uding
mlled porous carbon fibres and particul ates. Various net a_{a iPd and/ or
carbonates nmay be used such as porous nonolithic mneral b %gﬁ n@ﬁﬁeri al s
such as A ‘?35’8%’|sbm oxi de, titanium oxi des, magnesi um% ch‘gfmﬂézlg’um num oxi de,
cerium oxide, fin oxide, iron oxide, manganese oxi de, cal cium carbonate,

zi rconi um 30 GarharatR ARYRARL UG ARERAM LA BNEofs Xdndr s thereof, netal
oxide fibres suc as zirconiumfibres and other ceram cs such as ml | ed

porous cer ani @ fiabeteshedrally coardBERI200E atonDbeigg oYtrds8 epker A2 $1,00353 and

m xtures thereof., In respect. of riumoxide, it has dthat it is
capabl e of functPEHIGe IOaOfP?%%tﬁge ﬁoﬁeaoerﬁ%?dﬁo:l}%eé@?ea% t%lggsﬂ’ g%suagxygen st or age
and donor cer i$ROx MEuidodaDiaaN tieahidlopste sifd i evithadiheratgeraittbaital s i ncl ude
high surface area materials Ruch as activated carbon and zeolites. 5 The

adj unct fay al sbSéohPmse Kil§A)surface area highly sorptive materials

whi ch are non-cgp ur?édhz%'oﬁt’e b@%&%ve.“fo&hﬂg'l vQ{h\é'sgf‘éiﬁ@?J&ﬂuﬂé'o%t& such as
nol ecul ar si eve FCHEPRCT Ude - zeolites dn may SO conpri se anorphous
mra]lt er: alks szmmjls@as qNaL,(iﬁit Mg}ﬁi‘figgsn%@gbrﬁmmlmgicdb%c),zﬁ-ze@_ﬁ’reisum hysl(r oxijdE and
the like. Zeolites such as silicalit olites, faujasit , Y an
zeolites, béNaldbSwedPid &4th vy E?gﬁg‘i”@ﬁzéﬁf(seﬁ&gz ‘?“Hesz@%ﬁfz%ﬁl@ééd are

accept abl e. P r : [ Lagbide, IERROEDI €18 ivkigtsn<ayd mldly
hydr ophobi L 2BEEIE DHEC R EER). AT O E‘[% R rOphglgdi)c and i | dly
hydrophabi ¢ oathgédwinbicomdonimtsesaheregiich si dest r eam snoke wher eby wat er

vapour is avoided. The zeolite materials r Qvi a_hi. orous structure
whi ch sel ecti vel 1%1%?6‘?“?)533‘%1']&]?3?%8’? %gi%‘)fég?’rf%ﬁtcﬁet%a%P%gl 38+ eam sroke.
The highly ROIOURiSisPaRlIUIRLlyIRRSHE fridici® BPFdcHResCEID PV iRscustBaNgst t he
particles and m cropores within the particles _which branch off of the

macr opor es. desigies! tbetleeively adserd, fnexeapleiishboilisapeiné meteria, e nacr opor es
catal'yst o abouing TR aRpera Y o e Bkt Oyt EWAR S Ter e O
such capkur gdiHzGRPRRBMPosifibDwiKE dhaedivansyidtiocshatsuithble 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 adhesive which may be, for example, polyvinylacetate, polyvinyl
alcohol, carboxy methyt cellulose (CMC), starches and casein or soya proteins, -
20  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 mi'xtures‘
thereof. It is appreciated that the catalyst may be in its metal 0xide form ora
25 ' precurs or of the metal oxide which, at the temperature of the burning cigareite,
| is-converted to a metal oxide to perform its catalytic activities. The transition
metal oxides may be selected from oxides of the group of metals from the
Periodic Table conéisting of groups IVB, VB, VIB, VIIB, VIII and 1B metals .
and mixtures fh@reof. Preferred metals from the transition metal group are
30 oxides of _iron, coppei‘, silver, manganese, titanium, zirconium, vanadium and

tungsten and from the rare earth group are oxides of lanthanide metals such as
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continue to be trapped in the adsorbent material or are rel eased as
I nvi sible gases which have sufficiently low tar and ni coti n%ﬁl evéllbs SO
that the sidestream is invisible or at a | ow desired | evel% SERe20fol it e
mat er i al swomay7%8’ characteri zed by the foll ow ng for nBCHCMRIEE M, M p[ aAl Q2
b Si02 ¢T02] wherein Mis a nonoval ent cation, M is a divalent cation,
M is a trivalent_catjon, 30 a, b, ¢, .n, in,, and p_are nunbers which
reflect theosdsi ehpgRELH, Eerﬁ}n&r%?sfaf’%ﬁ@?m’ peddyppiuTy 38‘?“5”85%%%0& be zero,
-121 14 Sﬁ%&% le \%?iuﬁ%%%@%Zad%ﬁﬂd%ﬁfe%%ﬁgﬁdnem%@a@ﬁ@nt etrahedral ly
an

coordi nat ed Si atons; and T is a tetrahedrally coordinated netal
at om bei ng aletads fush e Pe&oeniréd ondsi It is agheciied thiotamaplorids/ a of the

zeolite or the zeolite-like materi.al, has i oyt 5 to 300 and
the nicr opoP’é‘%Q‘ﬁ%‘%"eczﬁtaéXW PRY RC Py mgh%lgo%\{gegggoﬁgéeb%d%%g@% o&%.o g nm (5 to
13A) . Pref ?ﬁ&n@%féﬁﬁig&ﬂ ok bitiehicabeuayitofmalilda prdvioe niduds spbebflsc for nul as
of faujasitées ((Na2, Ca 240 H2Q cubic),

: Ng&ég)[ Al 58SI 13403s4]
(3-zeol i t esfipNegPmIs I6A6 Ak andeyxivies therre?: Exampleyiasuds palldiemni t e zeol i tes
(Na8[ Al 8Si 40096 4 .H20. (o) 1 G), : ; | 3 Si 96-"0192] -
16 K20 wi t noEsn ARk BRI Al nR kiR R,
appr eci at edpfifrates\idrésys grades of the sorptive material may be used. This

is particularly true with gradi ents of zeol | tgﬁs V\/(}J ch .can he gustom
desi gned to sel eEtq GrENY RE BT Brecyiger I@%&Eﬁ)met, C TP ISR gt materi al s,

1, o i B TR O 10 gk hscsabn T < o | ead
sui t abl e catmakly sp of a cerium oxide hydrate or as it is also refired 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
témperature of the burning cigarette to then function as a catalyst. Itis
15 understood that the sol may be a low nitrate cerium oxide hydrate sol. For
purposes of describing the invention, the term catalyst is intended to include
any catalyst precursor. |
The catalyst such as, cerium oxide, is used in combinati;)n with the
adjunct material. It has been found that when the two are used separate from
20  one another or in spacé& apart, non- adjacent layers, therability 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 adjuﬁct material. This can be achieved by co-
mingling the particulate catalyst, in admixture with the adjunct, contacting a
25 layer of the édjunct with a catalyst layer, coating the catalyst on the adjunct or -
 impregnating the catalyst within or on the porous surfaces of the adjunct, to
bring about the desired surprising s_idestreah:i smoke control properties. It A
should be appreciated that many other constituents may be used in addition to
E the combination of the oxygen storage and OXYgen donor metal oxide oxidation
30  catalyst and the adjunct. Additional additives may Be used to further enhance a

the treatment of the sidesiream smoke or alter other characteristics of the
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contenplated by this invention is preferably dispersed throughout these

| ayers. The layers may then be bound on cigarette paper fpr the tobacco |
rod by using a binder or an adhesive which may be, for exbmSEE, 2008
pol yvi nywacenr#ee, pol yvi nyl al cohol, carboxy net hyl PEBLAGIMNS:E (CMO), ‘
starches and casein or soya proteins, 20 and m xtures thereof The oxygen

donor and oxygen storage. netal oxide oxidation catalyst may be sel ected
fromthe tralrgéfecﬁieowclli*é‘%g’ltmﬁ%aéggﬁve% }é’?%égﬁ?’feﬁh tltiltﬁ%é?%gl} (such as

scandi um yh&&g&%{ﬁorﬁ&%sk@@%@@ﬁﬁrg% 1B L Aare®8 Lhi$mctiong prdvadiidahun) and

m xtures thereof. It 1s appreciated that the catalyst may be in its netal

oxi de for m esurae 25t probaddiives dsf natappiesieblly inracysegavely ondhe et enper at ure

of the burni cigarette .S - CQNy | oxide to performits |
catal ytic ae?ﬁ\‘?it’fﬁ’igg‘%‘f’ntt‘I"?@p‘fsﬁtéoﬁlstlot |63ﬁt%yr§r@? %at%a%x&lg@tgg may be sel ected from
oxi des of the gronpc@fipdiRioalnsayt beolihileted Res vattitg offabysewldicinsdtseieng of gr oups
VB, VB, VIB, VIIB, VIll and IB netals, . and n:if:t res thlgrtgof Preferred

metal s froncomeinglizmefthe egrivapivith thy edsprrivengisrigh A SXYRPIPL R, copper,
silver, manganese, ti i j i ; FXaTal n and fromthe
rare earth 3556’ tlvaernéa%%ﬂélg@bc?fzgpﬁ%{ih‘gﬁoé\gﬂ%g?gr?suchsagt;%gﬁifg 14 SEP 2006
WD 03/ 07768 % dBGE ¢cAY 10025 3r cotivdesxidé hjdratesblntonmpegnitathe surfaseedym um
neodym um and m xtures th_e{eo . .For exanple, ceri.um r}rrgé be usded in

adni xt ur e wiherpdgerplismEatprial Wit CoTiHE mAteTRL (HEHYR SXIdE MY DS PEIRAS i xed oxi de.
It is agﬁreﬁé L&kl Bhe BNES: WIBLIASs XbAIRith B0 MRIARIcEaf@bYSts may be used

w th the oxygen ‘storage and oxygen donor 5 type of catalyst. Such other
met al. cat al y@d@ptiveahaidealp fis patsulady preferseithatdhesalalystimonidgisdaps 11 A, | VA

and m xtures thereof. Exanpl i ncl ude | | adi,u - ati num,+ hodium tin

oxi de, coppéh a&%ﬁ&‘“e?ﬁ“ﬁéﬁ“ﬁ?f ?thﬁﬁﬁg%ggﬁm@%flé’gfﬁrﬁﬁlﬂ Sgllf‘]a(?rzéf#% her eof . The

cerium cat ala.%@}nog{l?rtgﬁf'&@f BB 108010 iNBd kB pRfer@blg @rtbuDyeald  such 10 as a
ot he

ceriumnitrate or r dispersible forms of ceriumsuch as a cerium sol
made up of aname inimadxiniengydt er-minglingof ihe majeddlso refrred to as a cerium

15. As a general guide to selecting catalyst particle size and surface area, it

is appreciated by one skilled in the art that the selected catalyst has a surface
area which is such to ensure that the catalyst active sites are available to the
migrating sidestream smoke components. This may result in catalyst particle
. size being greater than 30um in certain embodiments, if the catalyst particles
20 are pr-opcrly distributed to achieve the necessary degree of sidestream smoke
component oxidation. ,

It has been surprisingly found that the cerium oxide, partiéulaﬂy 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 |

25  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 adjunét. 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
composition. Such amounts of the cerium oxide correspond generally with the

30  amounts used for the cafalyst'and adjunct in accordance with other aspects of

the invention to make up the total loading. Alternatively the high surface area
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hydr oxi de which is applied in solution or sol to the sorptive material or
to a paper as a coating and which is converted to ceriumoxide at the high
tenperature of the burning cigarette to then function as a chtABRPIGIt is
15 undengdangdshat the sol may be a | ow nitrate cerinam@xiaesshydrate sol .
For purposes of describing the invention, the termcatalyst is intended to

include any catalyst precursor. The catal yst such ﬁs,h.cgri wm oxide, is
used in corndeiinmdxadeswin he pd Witpdivncts Svek aF 7egkites of ORGSNIBREHIIE ng t hat when

the two are %? gxi%eispsﬁ&g%ﬁezli{({? ]{ﬁ}n&gd@%h%gﬂhﬁq{yd%ﬁd@ spaced apart, non-

adj acent | & e a 0 cont si destream snoke is greatly
reduced. Al t hougiheicerigehiayibe famndagé aensdytiaatispersiord sedras eaigMoke cont r ol

can be achieved. Preferably th atal yst.is . substantial jacent the
adj unct mataidesel, Orﬁh%llmdﬁgpgﬂ%oé@%%’weé%@te ﬁ‘é“?‘u il e{’lhté' gtg%ti cul ate
cat al ySthi ![tﬁer? gt%%ﬁliﬂr ol Brolf¥8 caslidB&ide Rﬁl@i@k@ﬁkbd‘@ﬂ thedbrfhayef of the

a cata

adj unct yst layer, coating the catalyst on the adjunct or
i npregnat i nge hireiteahatsdalniienihoeerium etide protidesars dxedicadigict t he adj unct,

to bring about the desifed rpeising sid | properties.
It shoul d WERSHFUER PHTE c?%it’zeﬁjgﬁx}h%?%eg%ge@%#gc? ?%%%tggﬁ%afeg@fygﬁused in
addition to Rk 8 odikEofOmEREdediR o tiRdeoligesy donor net al
oxi de oxi da%qogﬂﬁgéﬁgg:ﬂgl ygt and0 tnhe adj unct. Additional additives may be

used to furhgs fremhibnotel % theS%bhyaragibast onike bia egtivalamhcshdle or al ter

ot her characteristics of th -14 14 .20 0717 BCH CA03/ 00353
ci gar et . %@%aréioqﬁoﬁfegﬁg}engg&,e ?fqﬁeﬁg@hﬁeeg%o&n\é%%&?n\%z}cﬁg(t?%e treat nent
conposi tiongfe %&%‘ﬁ% il 5 EIMRB TN dbohlsY @b Godytwesigistibatedumtthetalpr ovi di ng of
course that such additives do not appreciably inpact negatively on the

ability of equiteldnt cerivrenxideonpocslits emied treat the sidestream snoke. 5 The
oot mal i ng of e RErbaechr R E o e br Qe el e, the
adsorptive gabehk&l oy shea@poathedesiitt s descritied pepublished T eppendirgl t sol uti on
15  application Serial No. 60/318,878, eptit]ed A Process For Making Metal Oxide-
Coated Microporous Materials, filed in the U.S. Patent Office on September
14, 2001, the subject matter of which is incorporated herein by reference.
The method generally involves making a catalytic cerium oxide-coated
zeolite particulate material having lat leést 1% by weight of cerium oxide coated
20  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:
i) combining an amount of a colloidal dispersion of cerium
oxide hydrate (cerium hydroxide) with a compatible zeolite particulate material
25 ° 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
lea_ét 204, to positioxi thereby, the colloidal dispersipn on the outer surfaces of
30 the zeolite; and ' _ |
ii) - heat treating the slurry firstly, at temperatufes below about
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such as ceriumnitrate or ceriumoxide hydrate sol to inpregnate the
surface of the adsorptive material with ceriummaterial. Cerium oxide may
be prepared 10 as a separate fine powder which is nixed witH & 8EPfa0kGe
powder oWwdd@rreésadsorptive material. It is particul ar PgT/opefeeiseed t hat the
catal yst powders have an average particle size of |ess than about 30m and

preferably |ess than 20 nd st . ppefer about 1.0 to .l0m and nore
preferably 809% aml s¢re Y’é‘ggﬁ‘_r Of‘mq%n@ttg %qi}%lﬁéﬁgﬁ?%c%u%mﬁg? ’Ag of the
materials. 5 AS.a, He08rRknIbEE phidicRlearitbidl, ©ahaiish Rabivide size and
surface area, 1t 1S appreciated by one skilled'in the art that the

sel ect ed cabalkysitidwdese.a surface area which is such to ensure that the
catal yst active sites.are ayail.abl 1 i i :eam snoke
conponents. Thi s§?ﬂ9°f§'§ﬁf)?%’|ﬂﬁ£%nastf§ﬁt;i}gfj te%%e{a%q%fo 1ﬂsﬁ;agecﬁ gﬁ%ﬁfgtglgr eater than

30min cert qjpa; SANPEE BBRIdRred & uhiwestallabytsdpppautdec [lemcfptavleashr oper | y
distributed to achi eve the necessary degree of si_dest{aeam sml)ke conponent

oxi dat i on. hppdazenchebsradienstics Sichigr felpinrbion.iigfoliafien.ash sRfe e,

particul arly high f el A8 ash fhollRrPéoui d16e f&wa et al

oxi des whi cHPRE) nﬁ%?’#%?@nggblggvﬁgg%ﬁ@tiﬁ%g&é tﬁeﬁlionverr\tiocl)ln, hanely as the
oxygen st or agfhedaferay Y@pfova astoappedranat Suyls sshancifisrswetlbdeasetehe adj unct .- The
porous cerium oxide particles can. be . made. wth the high surface areas and

an average paides apdongazkonates Sohay Zirp U RELdg AR oxles, MAERGHT ki de i s
used wi tf the. € P&EihR Ridel fibxidTRMYxiRS ndahgared aliygt and a
second ;ﬂouﬁgldgsgﬁﬁg%fﬁﬁdt fln th%aeirlea}'?rrér]t corrpositgi on. Such anmounts of
the cerium exiciien caboesgairdomgenemdbhate,whagnesita cathboantsand s1kRES for the
catal yst and adjunct in accordance with other aspects of the invention to
make up t he Bhgedt | oadi ng. Alternatively the high surface area -15 14 SEP

2006 WO 1) 3/ 07787 bRETHEANRLQASE e eiticampoxtidemagaeqiie used with adjuncts
such as zeolites or other high surface netal oxjdes, such as_zjrconium

oxi de or zi musificatiohy trigwieys astplerectqristies. nrrBanqdbbisalions 8@y actugeso| uti on

di spers '12”’ sesllé'gtponao acp%rﬁlicl’ﬁﬂr chemical or physical type of oxygen donor/oxygen

storage catalyst and/or of the type of adjunct. In parficular to enhance the color
of the ash so that it is more a white or gray rather than a dark coal color, it has
been found that reduced amounts of zeolite base material for the adjunct is
appropriate. The reduce amount of zeolite material based on the dry weight of

20  the paper is preferably less than 35% by weight and more preferably less than
25% 5y weight and most preferably less than 15% by weight. It is appreciated
that other types of fillers have to be added to compensate for the reduced
amount of zeolite based adjunct. Suitable substitute metal oxides and/or
carbonates include zirconium oxide, titanium oxides, magnesium oxide,

25 aluminum oxide, cerium oxide, tin oxide, iron oxide, manganese oxide,
calcium carbonate, zirconium carb onate, ﬁlagnesium 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 th¢ precipitate and then

30 firingto forma crystélline 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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oxide sol, or the like and applied to the sorptive material such as
zeolite. It is 5 then dried and fired to provide cerium oxide particles
fixed on the surfaces of the adsorptive material. Wen the ceffiéuSER2008e
particl esveusmrfsbxed to adjunct surfaces such as surfratesomhssaeol ite, the
average particle size may be less than about 1.0m The relative amounts of
ceriumoxide fixed to the zeolite may  range from about 1% to 75% by wei ght
based on t hehis etystallinguatyaiErma s BREyHPIGPERE 1 @H‘%Pg%éBIg te content. The
preferred rel.ati Ll i 4 ) eolite may range
f rom about 5%}%%3{%8/6 ;ér}%%) g}%}f%bgégghonomd%eéﬁa O'i(g%]ﬁ}ggsl%ent cerium oxi de
and zeol i t e peeotrediang e slsiul 5@ 5nat $O20.f ‘Blris malkdriad int thehigosdsfasat i on product
of cerium oxide fixed on the surfaces of the zeolite is described in

publ i shed a 2% ioERAlsAdes EalyinPropatiPhdsale RIOVAESS f¥o P eS8 enti t | ed A

Process For ' ies QS HEIRE SRuY KRR AHbRs MAlRMtiAhS: fof heed i n the
U S. Patgnt 8 ?P@%ﬂgﬁg@é%tenber 14, 20(5)1, t he subj ect n@tter of which is

i ncor por at edelemeixideby ref erence. The net hod generally involves naking a
catal ytic cerium oxi de- zeolite party cui%tf%un {h%{i al having at |east

t
1% by wei ght of ngﬁ'laggé%ﬁﬁsé cicy Mk Bafat

" 'surtaces of the zeolite

parti cul at e PRiekdhs wiRS&R Bxidb8otAb@b t@gbétka asiipperantsn i de and
zeolite content. In one aspect, the nethod generally conprises the steps

of . i) conbiemamgleasrinmeuide oty be deppsitsd@alhigh BpEes pea cofumeKidim  oxi de

hydrate (.cerium hydrgxi.d w th ! Jte: $icukate materi al
25 to fc}fom a?elél\”ﬂrc%/‘ff,{ec}lyl%&%a%l? n]ttec%(%nclﬁﬁgﬁ{crg{ale gi?eég%‘ i spe?lgll{l{gn%%%’ng

suf ficient teerphewidhydviedefosatnd drielt s high penfacstaeqn deiriinjn oxjdeeat er t han 20%
by wei ght of the ceriumoxide,. the léreOIIJthe %artl cul aée mat erléb1 havi ng an
aver age por @agide Bitherraars, Hdaiionsatalysielthe 20K PEINGEPd BFEREs TFBh having an

i epersi on ok e e s B i ot (et i ng
the slurry fsuclsid palladitnt, phgiewas thodwmnt 6h owidgbenpper oxide, ira ogER, 2006
15 manganese oxide, and mixtures thereof. - ‘

Solid solutions of mixed metal oxides are particularly preferred as the
oxygen donor catalyst because of an improved lighter colour ash. The solid
solution of the mixed metal oxides includes the oxygen donor oxygen storage
oxidation catalyst and the adjunct. Preferred metal oxides in a solid solution as

20  the oxygen donor oxygeh storage material include lanthinum oxide, cerium
‘ oxide, prasecodymium oxide, neodymium oxide and mixtures thereof, The
~ preferred metal oxides as adjuncts include zirconium oxide, aluminum oxide,
| magnesium oxide, titaniom oxide and mixtures thereof, Examples of these
solid solutions include cerium/lanthinum mixed oxide, cerium/zirconium mixed
25  oxide, cerium/zirconiunmy/lanthinum mixed oxide, cerium/zirconium/ |
praseodynium mixed oxide, cerium/zirconium/lanthinum/praseodynium mixed
oxidé, cerivin/zirconium/neodymium mixed oxide. These solid solutions of
mixed oxiaes and other mixed oxides are readily available as commercial grade
_ 'catalys't and are available from any of a number of catalyst suppliers. Other
30 alternatives to the solid solutions include physical mixtures of zircbnjum oxide,

aluminum oxide, magnesium oxide, titanium oxide with a solid solution for
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WO 03/ 077687 PCT/ CA03/ 00353 200C and secondly, above about 400C, to fix the
resultant cerium oxide on the outer surfaces of the zeolite ff{SLﬁgcébbbat e
material, to provide a free flowing bulk particulate. Some o

conbi nat W3 f76% t he treat ment composition can resul PFCVRA3835%hat coul d be
consi dered as unaccept abl e ash appearance. Unacceptabl e ash appearance
characteristics.include delam nati gl Ladd osh fiﬁ;hh'd§gﬁiﬁ6 gOoily

appear ance AHRIGFGMHT Cov]\llgls%&gk ﬂloug(}(%‘ihetsﬁg{jg‘%}gﬁ Gus ash modifiers could be
added to tk MaRaoxides tomeayacddh thip prantmdecliGucitivaghlumidini i er s i ncl ude
metal oxides and/or carbonates such as.zirconiumoxide, titanium oxides,
magnesi um 10ix%sgi aréde, eqrinm BBy EIxed %ﬁ%ﬁ&@@n{%m&?ﬁ&’é@r ron oxi de,
manganese oxi de,ry Gak GlUm Gak BORAL G mAWeGRN A BiRoRakSutioREAesi um
carbonate and mg%cu%%tlggﬁergg%. I't Ifls}l' geer] found that the treatnent
conposi t§ onysially begeitrie traceoohduintsa tSuohn satelystiingnds/palladivng pitEe®er i stics. Such

nodi fications may jncluyde 15 selection, of a partigcul ar, chencal or

physi cal  t yPeIBFLARyFatF: GHHET ?’}S‘g‘ifd]é’ﬂ ox{dsy glaléga%g%eaqxﬁlet %élr%j #gir}}'sgf the type of
adj unct. | ngpakk| @H%férehgiaﬁgmﬁﬁdﬁm@@h@§o1umfnstaheva1s Besshanli8t it is nore
a white or gray rather than a dark coal color, it has _been foupd that

reduced anpbyteight ofdeltitelsohidselutier eb Psaferestcontunaign e in 1espechpbr opri at e.

The reduce anou f.zeolite i . wei ght of 20 the
paper is. pr éPﬁ%F@ufl%?ltbhgﬁe"%%%or%sséfv\ogif%% ldgﬁ%ﬁ,gﬁ%?lgg%? gfeer ably less than
25% by \§! 9B mBRGDSTthPERve calalyyt Witk s sslibshitbibdfpesiemgitonitm | s

appreciated that other types of fillers have to ][be added to conpensate for
t he reducedmizadoside. dt ispseferredihpbibe abay; on PSR S ubsti tute net al

oxi des_and/ ofy, '81%13]3%@_%&&1@3'%@1‘9 Ah(IGAY iH B0 Bolutibh AALtHGgRX1 des,
magnesi um oXi S al’'um num oxirde, ceriumoxide, tin oxide, iron oxide,
manganese OxfidiBativebait & undesmotdnatle, aboie coalystror caixtyossdbacofimagesi um
carbonate and m xtures thera%f. .Low.or .high. surface AL £3,6S riuni zirconi um
m xed oxi deapriieddo sy suefaces of s csHY CB‘PIB’F’%PVS OXEHER A UNCt s may be made

for exaggl e hY:.G9e R48G4IPI tating zirconium and cerium species, drying the
preci pi tat ePand t?]en

Multiple purpose solid solution of mixed oxides include ceria/
zirconia/magnesia/titania/ where ceria makes up about 5% to about 75% of the
solid solution. . .
Tt has also been found that a coating on the wrapper of particulate
90 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. Alternatively it
25 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 improyi:ng the ash_ characteristics. Perhaps
30 the calciurﬁ carbonate chemically or physically binds constituents in.’che

wrapper to produce a more uniform light to gray coloured ash. The particulate
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30 firing to forma crystalline solid solution product of high surface area
cerium oxide and zirconiumoxide. The ratio of ceriumoxide to zirconium
oxide in -17 i 14 SEP 2006 WO 03/077687 PCT/ CA03/ 00353 thi& SEPysm&l | i ne
st ruct ureomay7ginge from about 5:95 through to 95:5. pCRCABMEIRES | vel y, the
ratio may range from about 20:80 to 80:20 and nost preferred ranging from

about 50:50 to 80:20. This material in it I urface area formal so has
catal ytic p¢%@§mqaé1%0néf??dﬂ%§1b§éluﬁ‘f‘?5€‘f”’(§]é§ S’fltﬁi’l%a&‘g%é OIG931 2% Band donor

properties whe rp%r.t@tﬁta%ierbql?(;ﬁéjiﬁblgﬁé A8:d LehbAYSs@Bintdagiddaneh for the
cerium oxi de. *Fn respect of the catal yst seléection, there has al so found
that conbi aabbous omwtrippeemitarinle xudie: mdyminlydaobolspstarchest €d1C,ash appear ance.

For exanpl e cerium oxi,de b eposi t n.high surf.ace area cerium

oxi de, 10 cEFFWnPE% dw&@%’eﬁ%‘ﬁ%@%@&&gﬁg %rﬁ%%glr%ip%ic Gr ea

ceri unt zi r coni:um, QdaA%5n carbEfdtdFRs@adR1MEs ot BatdePOsily akoelatddi ed on a high
surface area ceriumoxide particle. Furthernore, oxidation catalyst of the

af or ement i ométh itsruee pou §llerdn aranufseturs efpigaretinbapet: dibe PoELe i8S be conbi ned
with the cerium base erials ch. a | | adi um Rl ati rhodium tin
oxi de, coppﬂ"{erfﬁcﬁ’ied’é‘;lg}yr o%')](?&@, a‘%’f%ﬁ?@aﬁ%é’&e g&‘:ﬁdél H’é)ﬁgﬁ g"r1r(1)'~{‘1>1< ures thereof.
Solid sol ut] ; A6 A Mapalshibewkaly preferred as the
oxygen donoﬁﬁ@%ﬁﬁﬁ‘%ﬁ‘ﬁ““ﬁ@%&“&é@%@ﬁﬁ inl'%go?gd SI i ghter colour ash. The solid

sol ution of the Thesdpringctivity dethe sidedtredmssmdke tsginggsh celopesitialxygen st or age

oxi dation catalyst and the adjunct,. Preferred netal_ oxid in solid
sol uti okl asPW‘%H@ US& P BBl S AT SP 5@589&?%1]9?13[5:3'?%(}:1?8&}%0 | ant hi num

oxi de, ceri ym, ©xh&at k3SR I8 Kb Rive REBSYTHI UM RUlHE paRss M Xt ur es
thereof. The preferred netal oxides as adjuncts include zircgnium oxide,

al um num oxtlchejust ]umigﬁn@q m@&@sq &he@egmgm@gsg@nm@ﬁ%uy @ge.lltlﬁ er eof .
Exanpl e Of L neoiin 3ol w8 3P abdl byclirRh 10 PRl Rt R Ioed oxi de,
about 1,000 Coresta units. Preferred porosities are usually less than 200
15 Coresta units and fnost preferred porosities are usually in the range of about 15
to 60 Coresta units. Itis ai)preciéted that the paper may be used asa double or
multiplé wrap. The paper may be applied as an outer wrap over a cigarette
having conventional cigarette paper. It is appreciated that depending upon the
porosity, certain combinations of the catalyst and adjunct may work better than
20 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
25  coating 18 which is dried on the paper. _Alterné.tively, the composition.inay 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
sturtied treatment 'compt»siti-on 14. The film coater 20 lays a thin film 22 on the
~ paper 10 which is conveyed‘ in the direcfion of arrow 12. The film is dried to
30 provide a coating 24 on the paper 10. Witl} these arrangements, it is quité

surprising that the visual sidestream stnoke from a burning cigarette virtually
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25 oxi de, ceriun zirconium | anthi num m xed oxi de, ceriunizirconium
praseodyni um m xed oxi de, ceriunizirconium | anthi nunt praseodyni um m xed
oxi de, ceriunf zi rconi um neodyni um ni xed oxi de. These solid $&I%kF 88 of
m xed oxivdessand? ot her m xed oxi des are readily avai |[PEslG@IE&3BONMEY Ci al
grade catalyst and are available fromany of a nunber of catalyst

suppliers. Qther 30 glternatives to.the splid.sqlutions Include physical
mi xtures of BSPREHT uhfediaeRent C%’PH?ﬁltfﬂPrﬂlﬁ&ﬁ%@plﬁgé%%g?WﬁP%%a e, titanium

oxide wi th aselicisal uitbas diffe cigd8itd pabér. SEP 2006 VIO 03/ 077687

PCT/ CA03100353 exanpl e cerium zirconi um m xed oxi de solid solution. O her
sol i d sol utions Canithgninxelr akiated by s reltemppritcatpr BY, asihewp iy Bigireoh i ncl ude
cerium al um_nu i xed oxi de er i J ] iQe,aceriumtitani um
m xed oxi de. %36%“38?‘?%0#9%%%%1% seﬁﬁﬁggﬁgﬁg%ghﬁﬁgﬁﬁﬁﬁe N the solid

sol uti ong ar@ciopkhise!dd Haterptitsahd thidkntdsade laywp QatudhichSediendaiiahiest 1 ncl ude

pal l adium platinum rhodium tin oxide, copper oxid i ron oxide,

manganese oxheleapsnéd ﬁih@dsr@%lveff’(ﬁ]éﬂél%ﬁdﬁe?h%‘}o ?ré("ﬂé%rairﬁ?laﬁ'??d?@%fé‘d in the
solid sol utigon vel %n by weight of the total solid

sol ution.- A%Fgft(g}rﬂorrgﬁa (E:%(fa}{?l %%?Illg{r%%gﬂ%@h respect of the solid solution
with trace anounimpefnatichésachidvedby osing dtcaloytg iodlern24 6f Hgwisidremdi on of t he
above catal yst with solJjd solution of ceriun.zirconium mixed oxide. It

i s preferredhg Wé‘fltﬁtnﬁglyﬁlbﬁ/‘@ﬂbﬁ?ﬂ%hﬁ?@rpaéﬁ{‘:{dﬂt}%ﬁt “'eeiCE‘%P NG i dual 1y or.

m xtures h%%ﬂ%h pﬁséu'i‘&}o%@ﬁ%' ARAUBIRA TSl Wy PHE mAktiflp@hhe al t ernatively
it Is understoo at the above catal yst or m xtures thereof maybe applied
to the surf gaps I6ftotivechydmiprghzieconsiiteantnoidhel restingat eopniogitioplinioi on 15
particul ate 1g!ateri al. Multiple purpose solid solution of m xed oxi des

i ncl ude cer 39 P2P5r coni a/ magnesi a/titania/ where ceria -makes up about 5%to

about 75% of ther isgké gn@piedd Benel df skilisin#heat thasvarfcasdthet badting coating on

t he wapper of particul ate o )
processes including transfer coating processes, may be used for making the

|
|
|
|
z
f
i
i
|

15 treatment paper of the invention. In the transfer coating process, My]arTM sheet
or other suitable continuous sheet may be used to transfer a coating '
composition from the Mylar™ sheet to the surface of the cigarette paper. This
type of transfer coating is useful when the substrate sheet may not readily
accept the roll coating of a composition due to physical strength characteristics

20 of thé paper or the like.

A further aliernative is to incorporate the treatment composition into the
manufacture of paper. The composition may be introdlict;d 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 shurry in the tank 46. The slurry is

25 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. As a result
the treatment composition is incorporated in the final paper product.

Another alternative is to sandwich the treatmeﬁt composition between
paper layers to form a double cigarette paper wrap on tobacco rods. For

30  example, the composition may be applied such as by fhe spraying technique of

Figure 1 on the interior of the outer paper and/or the exterior of the inner paper.
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20 cal cium carbonate is useful in inproving ash characteristics.

previously described the treatnent conposition maybe i ncorigosaéﬁaguﬂgr
coated on a wapper which is the sole wapper for the toba

not ed ab¥AN3EHE approach to inmproving ash is to redGEEA¥BSnpunt of the
absorptive adjunct such a zeolltes and substitute therefor a selected

net al oxi de. er nat | veI y wth
single wwapﬁEF Iﬁgﬁpﬁﬁpgﬁcor HﬂﬁeQﬁﬁﬁxnﬂH?ﬂg%@ﬁ%ﬁﬁﬂgg%%gi t%on a
coating of %QAcﬁquﬁBdQﬁm‘:&ﬂaheemﬁmdphﬁ @ablepap&r maf belbéhalfobihper great | y

th h t larly f th f
QUL o Sur pr HSERgSt SgonseTs SRR T REPY SRR LSRR VA CEFBAM: o coul o
have this eff e%%lagl? tb %ro%\%aﬂghﬁrﬂ@t xaéﬂ}hé;{ﬁ?ﬁt@% 8 i53¢daR§ nakBEdBps 30 the

cal ci um car BBha hemcal'ly or yS| ca bi nds conStituents in the
wr apper &o p{gaﬁbﬂ@enmﬁgmmohﬂmnsf orm | i ght to gr ay col oured ash The

particulate -19_1 4 fEP 2006, Ok’f/ 0/7687 31 003 ﬁal cium

car bonat e rraybe Withrereaoqia Feuredtthedgpascp or(%%{fqij %n the

wr apper. Suicf Sgt)m%rv%abﬁ&i tﬁ@k%mbhﬂ&%uﬁmhug m&@ﬂtﬂel’blﬁ@@édaﬂg cal ci um
car bonat e on matertal s such a pol yvinl yl al cohol s, st arches, CMC

casei n, soyahellnapaﬂl@@mtsa%asaﬂmwmm@ﬂg@@%éb@%B@ﬁépﬁﬁféﬂg car byl ues. The 5

ticulate cal bonat tiocl f I
Decoct at od wbis VIR OGESAE B (e B hbER T Hetfpl P BBE T Y oper  mhe

particl §oSi 284.80 rddr ef ore usual ly bel ow 10 m and pr ef erably above 3m
Al t hough some grades of cal ciumcarbonate | ess th 1 mmy a so be

useful . The sur pAnstiprpligerative.as sbewe H@@P’Eﬂ’&ﬁ@éﬁ’i‘ thecpaliy
conposi t| Onbre%velg?g%lgg}ettt%p s 98 nd 83 C’Tﬂ@]%zﬁ)tef] <S5 RARASRSyilAHENg @ W de range of

porosities een ound t € conposition does not have to

be used in Ghiganalidi€cRAPLS mmfommasruamglacglarepomapnermch"ﬁhe t r eat ment
conposition works equa

I X t f about
55"t hr ough applissdp i iohev 6t RuBR BB s SBO o BB The.
Preferr gg p%eot%bédc%o@s&s%valehmﬁlec%ﬁvemﬂaﬁe@&:a@ 15968, 20Wiithe and nost

preferr porosities are usually in the range of about 15
conventional paper 60 is the cigarette paper 52 of Flgurc 5 with the treatment
" composition incorporated therein. Itis also apprec1ated that paper 52 with the
treatment composition incorporated therein may be applied directly to the
tobacco rod 54.

20 In yet another éltemative 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 -

25  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 sforage and donor metal oxide

- oxidation catalyst and the non-combustible adjunct for the catalyst; Preferred
| 30  examples of this type of composition includes a high surface area,

cerium/zirconium mixed oxide with zeolite and optionally enhanced with an
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to 60 Coresta units. It is appreciated that the paper maybe used as a
double or nultiple wap. The paper may be applied as an out?r WE gver a
cigarette having conventional cigarette paper. It is a reciﬁt W
dependi n§UPBAFhe porosity, certain conbinations off TH&'¥¥#4l yst and
adjunct may work better than 20 others. The conposition may be sinply

sprayed ont @ ol HeE @ %01 1Abb3h dE5 Rliurd 18 SGRRSHAE siBREIENA absor bec

into the paBer. ure paper 10 is conveyed in the

di rection ohn@uhtyy Zkalite Ty dacent 308htndmap bs int the rangd forszampliairry is sprayed
by spray nozzle 16 to the paper 10 to provide a 25 coating 18 which is
dried on théoﬁdﬁéW??ﬁYF@Eﬁ%tiver, the conposition may be extruded as a

filmto the surfage,of; L& FAREIoBRAVEBYnAIEhaYS e diftFerd coinpaliforor  nul tiple
wrap. As shown in Figure™ 2, a filmcoating device 20 contains the slurried

treat nents campbs idedigmediid provive i heh modifiestiopstd sopieva desiied film 22 on the

paper 10 which is.conveyed in.the direction of ar LImis dried

to 30 provid& af&“&’a%ﬂ%ggfz%aml% Elée FhFSHPTF a)%%%sigﬁggé@%wglg%g%ﬁent s, it is

quite sur proingj 24 ab%@é‘raﬂc@%uﬂés&ﬂ@i mdide eeanataitee tipartaabdlss ng cigarette
1 4 SE

virtually -20 1 4 SEP 2006 WO 03/077687 PCT/ CAQ3/ 00 ?13 di sappears. The
treat ment canposized Smohelymivatedse eson ligbinipg AEMTBE af theCiggi St te on t he
exterior of the cigarette: r j NG00 SVRY P¥rad rol ler

appl i cator 26 Oggerg‘ﬂ'g\%la?ﬁ]pcﬁipﬁufoer%%ﬁ@ng%%y%at Nt conposition 14 is

appl i ed @5 ardaayaimkidy) sdlitesolwidnasf c8filum Axidetircomnmknides al@minket er mi nes t he

t hi ckness of a |ayer 34 which is then | ai ny. h aper .10 which is
conveyed i n zithenigaids, SR 8’!“(16»\/9“1‘?‘_.1‘5&#?\'_% tﬁ%bg‘?‘ lf“sa%{iﬁ'é’ﬁ “Utf'ed to forma
coating 36 OQﬁe}?d&%@ﬁfaﬁ%Qcﬁ;t@@&?%%étﬁrbxﬁcﬁe ARBIEAY 86HeYutés layer fohe coat i ng

rol ler 24 of re 4 a e resultant |layer 36 with paper 10 is passed
in the direchihoasoffichnt oxygtR ishiresdnt wuyhppt ewsbuston of thecytegdyanef 40 whi ch

e D o BEHe kel B b SRR o A b o conat
15  effective control of visible sidestream smoke. The adjacent papers burm evenly
to produce desired ash and the outer paper may function to minimize or
eliminate the highly active oxygen donor material from causing flare ups.
_ The double wrap feature of the invention provides significant flexibility
in the design of a low sidesiream smoke cigarette. The individual sheets of the
20  double wrap design has the selected treatment compositipn impregnated, coated
or iﬁco_rporated in the'respective sheet. Alternatively sheets that have a
treatment composition incorporated therein may also be coated with the same
or different treatment composition to further enhance the sidestream smoke
control and/or ash modification. To demonstrate such flexibility in the design
95  of the low sidestream smoke cigarette, exemplary treatment composition for
the inner and outer papers are as follows:- '
Outer paper |
i) High surface area of cerium/zirconium mixed oxide
(75:25) + low surface area zirconium oxide;
30 - ii) High surface area alumina coated with cerium hydrate;

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

=23~
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" the paper. It is also understood by one of skill in the art that various

ot her coating processes including transfer coating processes, may be used
for making the 15 treatnent paper of the invention. In the tklaSEPeilfoating
process, wihbaregheet or other suitabl e continuous shegCAasagsbe used to
transfer a coating conposition fromthe Ml arTM sheet to the surface of
the cigarette paper. This type of transfer, coating.is .useful when the
substrate sheet nay (RJTiEha¥dioereazcapEmopiiecgpied @t‘ieﬁﬁm&fyﬂgﬁ%omosi tion
due to physical strength characteristics 20 of the paper or the like. A
further alternative is to incorporate the treatnment conposition into the
manuf act ure of papew) Higk sefurpasiatceoumizriygorbeninireddxide X W)t he paper
furnish as a slurry. Wth reference to Figure 5, the treatnent conposition
inthe furnish 42 is stirred by stirrer 44 to forma slurry in the tank
46. The glurry iﬁmglspatpgﬁnsferred in the conventional paper maki ng manner
and is laid as a layer 48 on a noving conveyor 50 to formthe resultant
cigarette paper 52. DASligh susfagt srea pheerpmézitaaim WEEsHds on i s i ncor por at ed

in the final paper produgt,. Another.al .nat | i $ sandw ch the
treatment conpositi on?g%g%%eé'ﬁamﬁggvétrh%ag?%% c%l%ﬁlfst)r r%g(gltgloubl e cigarette
paper wrap on tobacco enbfige wiidrpaBiiexnanglyet; the conposition may be applied
such as by the spraying technique of ,Figure. 1 on the . nterior of the outer
paper and/or the extﬂér'Jﬁhswfaqeﬁé@aiqﬁ@?mﬂ/%ﬁéﬁ’mmﬂé@fe gxidep 2006 WO

03/ 0776 PCT/ CA03/ 00353. [ pplied to the tobacco rod
nﬁﬁ 3075 SebIE R RARRY Balfifcd |

the co sition as a layer san tween the two papers. Each
paper maybe of hal f #igfHigheurfidei scdandseriwfyzoomiemthizpd bxide gar et t e paper so
di anet er of

E Egt cit ggr g?tjgl stir gpr S&EfZISS)g%ﬁagg&'&g’%&ﬂgg%}%gjﬁ%@?%&nﬂgﬂgvgr ?rial:hi nes. Wth
reference to Figure 6, lieislaRacsowiRdafdilasaaler cexanpl e, the cigarette
paper 10 w apped therearound with the coating 18 on the outside of :
_iv) High surface area of cerium/zirconium mixed oxide (75:25)
15 + zeolite where the cerium/zirconium mixed oxide is enhanced
with platinum and tin catalyst.
These various compositions for the inner and outer papers may be
combined in various combinations to provide for sidestream smoke control and
ash improvement.
20 The preferred combination is a solid solution of high surface area
ceriurn/iirconium mixed oxide (75:25) and zirconium oxide for the outer paper.
. For the inner paper the preferred treatmenf composition is a solid solution of
“high surface area cerium/zirconium mixed oxide (75:25) enhanced with
‘pz‘;lladium catalyst plus zeolite enhanced with palladium catalyst. Onadry
25  weight basis in the outer paper boaﬁng formulation has 25% of high surface
area cerium/zirconiﬁni 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 ccrium/ziréoniuﬁl rixed oxide and 56% of zeolite both enhanced with-
palladium.
30 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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t he paper. Conversely, as shown in Figure 7, the cigarette paper 10 can be
applied with the coating 18 on the inner surface of the paper adjacent the
10 tobacco rod 54. Another alternative, as shown in FigureiBSEPs200®

sandwi chwidsicost i ng 18 between cigarette papers 56rands&8m3s5The papers 56
and 58 with the internediate coating 18 may be fornmed as a single
cigarette wapper which is applied to_tcge, &obacco roq 54. A further

al t er nat i veont adsiued Flgaichigneret ayerariaswith zespetl Lo 16 1pa5tP854 i s covered

wi th conventj Qr [ 0 ' paper 60 is

t he ci garet %Oqﬁ‘gégea?‘dggé%‘h%rgﬁggpgg% % @/%%ggﬁggfg nl;ﬁf&éag%[@gwsi tion

i ncor por at eehdrbpagirnwith tvafisusdbsingmftiecioatpositivham ibeidesX thé t h t he

treat ment conposition incorporat therein may be applied.directly to the
t obacco rodPBEEfS:Z@aYﬁ?F @Fég S‘&ﬁ&ﬁ%@ﬁ%ﬁ@@% ﬁoa?rfevqé ee%%(gﬁc%ﬁ?a & .tpﬁe i nventi on,
vari ous Sco'ggcjid}%tdggﬁ&tfogreagig@ si destream snoke treatnment paper may be

oubl

provided in a e wap configuration for exanple, a coated paper of
Figure 7 coul d bWithuswdl st bembingigms) iahesrbeen syapsingkyrfgued &% f er ent paper

could be used.as the outer ; layer of .the uhl ' coul d be
convent i onal"“ﬂﬂﬁéﬁd?&ﬁﬁ@ FRRE S %gt%l?y ‘ilgmﬁ%%g'r Rég}?l 3%%&3%%’%% a paper having

the treat NeRfo,cARRAEEtdeRibnbREay avaitReal dshiep ehasrasuditicasTtihat of Figure 9.
The inner |ayer lpaper coul d be designed to prg}v?i de for, sidestream snoke
reduct i on byaitiseladyisagprising that shedmpkanplcationp R BIFEREROSHOR RthE onposi ti on
such an . oxygep . : r -2l axbde 1R datdidRaidiealiyst -and the
non-conﬂﬁstgﬁ%@%@ﬁﬁ%g{g@%%g?%gC%Ig]'.ﬁlté@ﬁ%% rg%erregg% E(1axarrpl gs of this
type of conpasilésidestiean] suatds. a hi gh surface area, ceriunfzirconiummxed .
oxide with zeolite and opt%&ga |y enhanced with an é}Z 14 SEP 2006 WO
03/ 077687 PCT/ CASSIEWEeRC E‘Qaﬁtp Foding ol e maafein O %Fi num or pal I adi um
In a double BYS 81T d SREpREPIY cifdre#& Yhtibies STBYCsSKE ORN 28@% and maybe in
t he range fg}r%ggsalﬁprfe%g% 'SO%Pto 60(%1% reWei ght . § ) '

pixtures thereof may be required to facilitate the particular application of the

15 treatment composition, Such processing aids include laminating materials such
as polyvinylalcohol, starches, CMC, casein, soya and other types of acceptable
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

20 Zirconium/Metal Oxide Fibres, filed September 13, 2001, the subject matter of
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 éoated, 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 like is preferably in the range of from about 2.5

30 g/m’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-




The outer |ayer of the double wap may have a different conposition 5 and
be designed to provide for ash nodifications to achieve desired
characteristics. For exanple, the outer paper may be desi he&kR &% nhance
not onl ywasWragpear ance but as well nodify the burn BCAt@IHGH3Bhe cigarette
and also mnimzed if not elimnate flare ups on |lightning and puffing of

the cigarette. The outer |ayer nmay include, for_e | e tal oxides such
as | ow surfé@é{ef@%?@tgé@itﬁﬁgéé‘g@?m B n?ﬁ‘i]?fﬁ%%?g&oé%}%ﬁ?

oxi de/ zi rcory Wleoht BF e RtmenZédrsRiton WRhifiathedel lbaThgdMOXi de, tin oxide
and the Iikgd@%\%dd%i on ceri ulr%n_ oxi'de hydrate rrgfl be cggat ed on the netal

oxi de mat er irapssoftativedonsinge phreydt istindersiood b oseiskilled wibe atk{fgen i s present

to support conbustion.of the. outer. layer.of  t Ci e.. The two | ayers

when' conbi ne‘gesg;{c’tgi E’SQWP%WBBPEOP%QW%% © 8f5 %@ﬁovoég%g%%époers'of vi si bl e

si dest r eam snoke ThERRleaHACaRSkFBRRLIBn bothPositvenik ysed orpalbduce desired ash
and the outer paper may function to mnimze or_ elimnate the highly
active oxygewaigbieiry ghthecrapositienn Eharselrgi ofdbediysompprigonsiite wrap

feature of the,i t. [ J g g, b : 1oy L atify t he desi gn of
a | ow si dest$ g&%%%ﬁ%%%%%%?’?a?@he oAdfig Bh i bt papbdcoalifle NS 955 N
wrap desi gndih@éi‘pbﬂaﬁ'oﬁ et ﬁmre@atibmafmthlpmme)iaicbipolrationﬁomgnatoadnayﬁ oated or
incorporated in_ the respective s t. Aternativ sheet t have a
treat nent cd—‘t@BFf’éligYB’ﬁlg gBF“ﬁéPH?ﬂﬁgf%%f/éio 3W%g§%dt?§ta§yc§§t2_§% ith the sane
or i f e ent ol SALIRIIGAHR IO 94 shdch hRiRANARG et KiRrBidest r eam sroke

control ‘and/or i cation. denmonstrate such flexibility in the
desi gn 25 ofmihecrtaiwbyivdegit mbouh 16Moikke 58 gfa etrive) basré ngfhlasty4@°% dat ment

POSi t i the i s ar. foll ows:  Qut '
Fi o sur  ace o esbrauit e 0§ shintie s Bl S il ol LrFacc
area zi rconi um oXird@rurdOnky de HeaBomwdliadiee Rffsh ¢l thebaser GoMb@apsp th cerium

hydrate; iii) Low surface area_cerium oxide coated with cerium hydrate;
-23 1 4 SEP m@igag process, or is coated onto the paper by various coating processes or

fomd

15 impregnated into the paper by various impregnating methods. The preferred
average particle size of the catalysf and adjunct for the slurry is in the range of
about 1nm to about 30 um 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
_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 préfcrréd embodiments of the invention have been described
' hérein in detairl, it will be understood by those skilled in the art that variations
25 'maybe made theréto without departing from the spirit of the invention or the

scope of the appended claims.
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WO 03/ 077687 PCT/ CA03/00353 iv) Hi gh surface area zirconium oxi de coated
with ceriumhydrate; or v) H gh surface area ceriunizirconium m xed oxi de
(25:75). 5 Inner paper i) High surface area of cerium zirconi um nm xed

oxi de (75:25) enhanced with palladiumcatalyst + zeolite enhance with
pal | adium catalyst; ii) H gh surface area of cerium zircoHdijuggmioggd oxi de
10 (75:25) + zeolite enhanced with palladium iii) H gh surface area of
ceriuni zirconium m xed oxide (75:25) + zeolite where the cerium zirconium
m xed oxide is enhanced with pall gdigfygat al yst; or iv) H gh surface area
of cerium zirconium m xed oxide (75:25) 15 + zeolite where the

ceriunif zirconium m xed oxide is enhanced wth platinumand tin catal yst.
These varli ous Pcbwmj@stri:msncbkﬂcigm@tei qomprisiagd conretiond pébascoray atkba conbi ned
in various %% ation rOV|dedf si destream snoke cantrol, and ash

| ot overt PO TR B LPERT S8 Lo RO TOR HCQBTOEGPHRPBritr hi gh
surface afe@@nentsrhpidiioh e@PHNE M éﬁ@%eﬂ)gtbﬂz@e triddatior mtd oZide 6QidhtuR oxi de for
the outer paper. For _the 1nner gaper the preferred treatnent conp05|t|on

is a sol icdabsh aw%ﬁnt@ilynﬁvﬁwné%ﬁt W&P@é@ adbwnctifor sud eefalysimndiamadialoxi de
(75:25) Qﬂﬂgqgggbw&ﬁ@ﬁwgﬁhh?ggS me|g cdﬂ us zeolite enhanced with

pal | adi um cat al yst aS|s in the outer paper coating
formul ati on has 25% of high surface area ceriunifzirconiumm xed oxide and
75% of | ow surface area zirconium oxide. The inner paper on a dry weight
basi s has about 44% of high surface area ceriuni zirconium m xed oxi de and

56% of z ollte oth enhanced wi.th d|u 30 i appr eci ated by one
of Osk| | 0% i esﬁr??éﬂ STh eqx@,lﬁt}ep ?m Lw rem S/?l\lsd adJSunctplg a high y

surface arca particulate.

3. A low sidestream smoke cigarette of claim 2, wherein said particulate adjunct is a
zeolite based material ranging from about 0. 1% by weight of total dry weight
composition to about 60% by weight of total dry weight composition and preferably less
than 25% by weight and most preferably less than 15% by weight.

4. A low sidestream smoke cigaretie of claim 2, wherein said ash modifying metal
oxide or carbonate is selected from the group consisting of 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.

5. A low sidestream smoke cigarette of claim 1, wherein said adjunct is a support for

a ceria sol to be applied thereto and dried.
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procedures for providing the sidestream snoke treatnent conposition within
or -24 1 4 SEP 2006 WD 03/077657 PCT/ CA03/00353 onto a desired cigarette
paper may be varied with respect to the | oadings provided and the nunber
of wraps used on a tobacco rod. For exanple, two or nore papers wth
various | oadi ngs of the conposition, on both sides of the paqérg $ﬁﬁ be
used such that the |loading to one side is reduced, making the g%t g
application easier. Wth any of these conbinations, it has been
surprisiggly faoadiddatam Mhsitddir&icgeifaINhoRk s aldadyinkt 4akdhysuethédn nat ed.
At the sane time, the cigarette paper denonstrates conventional ashing
char act efregceggm ogidej s particularly surprising that the sinple application
of the conmposition to the 10 exterior of the cigarette paper can mnim ze
to an al nost undetectable |level, visible sidestreamsnoke. It is

appreci ated that dependi ng upon the manner in which the conposition is
used and applied to a cigarette, various processing aids and mxtures

t hereof may be weaddseehnt enblacdifirétal of cldi@ 1pahbdefiidaiy ox3p@dl it6apt @ of the 15
treat ment. conposition. Such processing aids include |amnating materials
such as dgepryustalypadeayidstion sptalystig seleckaddrom 3 gEqup corusipE M 2Bttt t ypes of

accept ablgeu GhiRS raX AekPHBcl YRS Rl kfillNGeigdays, Thert fillers,

whi teners, viscosity nodying agents, i1nert fibrous material such as
zirconiumfibres and zirconiunm cerium fibres, such as described in U S
application Serial No. 60/318,614 entitled 20 Zirconium Metal Oxide Fibres,
filed Septenber 13, 2001, the subject matter of which is incorporated

hereby by reference, Penetrating agents. | so be, enpl oyed to carry the

conposi t Son i ALBW St“ifét_f??_é‘b@ﬁ&‘%ﬁrﬁ?ﬂ o I e pheroty o EESaP SealPgds so used
to dil ut grd Rectel FRRPRL AP RfsibithRlofiokideRYr %@?W@,W@Q@%@%IB&W&IE IB coat ed,
air knife coated, rod 25 Coated, blade coated, print coated, size press

coat ed, muitdleandomtwds theicof. die coated, technique of transfer coating and
the like onto a conventional cigarette

9. A low sidestream smoke cigarette of claim 8, wherein said rare earth metal oxide
1s selected from the group consisting of oxides consisting of scandium, yttrium and

lanthanide metals and mixtures thereof.

10. A low sidestream smoke cigarette of claim 1 wherein said lanthanide metals oxide
are selected from the group consisting of lanthinum oxide, cerium oxide, praseodymium

oxide, neodymium oxide and mixtures thereof.

11. A low sidestream smoke cigarette of claim 10, wherein said oxygen storage and
donor metal oxide oxidation catalyst and adjunct therefor 1s a solid solution of mixed
metal oxides where the adjuncts are selected from the group consisting of zirconium

oxide, aluminium oxide, magnesium oxide, titanium oxide and mixtures thereof.
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paper. Desirable |oadings of the treatnent conposition onto or into the
cigarette paper, wapper or the like is preferably in the range of from
about 2.5 30 g/n2 to about 125 g/ n2. Most preferably the loading is in the
range of about 2.5g/n2 to about 100 g/ nR. Expressed as a percent by wei ght,
the paper may -25 1 4 SEP 2008 WO 03/077687 PCT/ CA03/ 00353 hgyes Qg;ﬁpabout
10% to 500% by wei ght and nost preferably about 10%to 400% by wei

the treatnment conposition. Wiile these | oadings are representative for

si ngl e paper, d. n i i Q. h .hese total
| oadi ngsal%ay B&efowt %%%éﬁg%ﬁ \%&l?‘% Ig%etﬁes(gﬂg%% I{C%A%lglgrdar%]?@ ’ %Q%rg%ss.%}dsmﬁrlﬁe
si dest reesnilmnnlo’énmmdunmat:ﬂ@mdemmqsisa orathlgstusiected fonmethd yroap cansisimgef slurry

o 1 OB S UGS Rl e S COpOSLL L S5, o1 o be made

i ncorporation or inpr egnat| on. For exanple the incorporation formnulation
may contain by weight fromabout 10%to 33% of a cerium based catal yst,
20%to 10 62% of an adjunct and 10%to 75% of an ash nodifier. Another
alternative may contain by weight about 10%to 25% of a cerium based
cat al yst ,1340%A bw $&Hredm smoladjiganeite et dYovhereb0%hdofolid saletdn dfeminkd ch i s

ot her than .t.he d'.u ct. The slurry nmy .be..incor ated in.the furni sh of
the. paperB§isl P mehis corpy Rrtinlmaed oxjded coubRrRIP iR SN Sor by
vari ous ceatin/Anih@eesisesotdes, dbiuhipragsiaedided bRidkd) eep@aiankiyn var i ous

i npregnati ng nmet hods, The pref erred aver g art| cle size of the catal yst

and adj urBiEcq grides,eerimy zprgoniwm/lanthipgn iy eepguylanthipumonixgéut 30 m and
most pr ef Ecﬁbéébuﬁpﬁtkfg éag?@geeom%nm OJQ@I%ﬁBﬁ&fﬁﬂf s&/;g%' ve ampunts of

cat al yst |xed to t nct may range rom about Yo for cerium

nor e pr efcerram/zyrcomompaisoedynfi@d/inixed 28 4e, mnﬂﬂrcemnﬂhmﬂlmupﬂ eferably from

about 20%t o 09/ bé’ C%d% based .on t UI val nt catal yst and
R

h
adj unct (%%s{e%rytmunﬁ MY ?HC8P 3&“&@%"8%?’1 s preci ous net al

catal yst may be fixed to the adjunct.

14. 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, zeolytes and mixtures

thereof.

15.  Alow sidestream smoke cigarette of claim 14, wherein said adjuncts are selected
from the group consisting of 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, metal oxide

fibers and milled porous ceramic fibers and mixtures thereof.

16. In a low sidestream smoke cigarette of claim 10, 11, 12 or 13, said solid solution

being a high surface area porous particulate.
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Al t hough preferred enbodi ments 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 without departing fromthe spirit of the
invention or the scope of the appended clains. 26 14 SEP 2006 CLAIMS 1. A
| ow si destream snoke cigarette conprising a conventional tobacco rod and a
conbusti bl e treatnent paper having a sidestream snoke treat ne 2006
conposition, said treatnent composition conprising an oxygen storage and
donor metial - Ol foPsheRkhARmoRELALAL of AAnPRRSA! { Ak 18, BRNSARTBHELLD! ©
particul ate adjunct for sal cat yst an a rnetal” oxide or carbonate for
nodi fyi npeagh lowandateerdagtartowlat?. A | ow si destream snoke cigarette of claim
1, wherein said adjunct is a high surface area particulate. 3. Alow

si destream snoke cigarette of claim2, wherein said particulate adjunct is
a zeolite based material ranging fromabout 0. 1% by wei ght of total dry
wei ght conposition to about 60% by wei ght of total dry weight conposition
and pref ggabl y 1o85§destBAN o 22O LRI cRRA 4”9ﬁ&reﬂrs§fdeisﬁmo\ﬁ v{}fuﬁlés than 15%
by weight. 4. A low sidestream snoke cigarette of claim 2, erein said ash
nodi f yi ngariistlate is git¢apdurp pxidar bonate is sel ected fromthe group consisting
of zirconium oxide, titanium oxide, magnesi um oxide, alum num oxi de,
ceriumoxide, tin oxide, iron oxide, nanganese oxide, calcium carbonate,

zi rconi um car bonat e, nagnesi um carbonate and m xtures thereof. 5. A low

si destream snoke cigarette of claim1l1, wherein said adjunct is a support

for a cayi a low QddlRerRRhbiedifHeies Q1A% 0dWh&din o bxidafioPEatalgftqd 6. A |l ow
si destream snoke cigarette of claimb5, wherein said adj unct i S high surface
area cer jused With rid omygen slomgeend denar argial oisk@xidatjon eatalsstorideradaion, wher ei n

sai d OXyQﬁﬂl}é{ l?ern?ggs%le%{ég from the group consisting of palladium, platinum, rhodium, tin

oxide, copper oxide, iron oxide, manganese oxide, and mixtures thereof.

20. A low sidestream smoke cigarette of claim 3, wherein said zeolite is a Y-type

zeolite, ZSM-5 type zeolite or Beta type zeolite.

21. A low sidestream smoke cigarette of claim 10, wherein said oxygen storage and
donor metal oxide oxidation catalyst is a porous particulate selid solution of

ceriumy/’zirconium which is preferably a mixed oxide high surface area material.

22.  Alow sidestream smoke cigarette of claim 21, wherein zirconium oxide and/or a

zeolite are used in combination with said cerium/zirconium mixed oxide.

23. A low sidestream smoke cigarette of claim 22, wherein an oxidation catalyst is

used with said cerium/zirconium metal oxide, zirconium oxide and/or zeolite.
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donor netal oxide oxidation catalyst is selected froma group consisting of
transition nmetal oxides, rare earth netal oxides and m xtures thereof. 8.
A | ow si destream snoke cigarette of claim 7, wherein said transition netal
oxides are selected fromthe group consisting of oxides of group |IVB, VB,
VIB, VIIB, VIIIB, IB netals and m xtures thereof. 9. A | oWw:isEBRBEeam
snoke cigarette of claim8, wherein said rare earth netal oxide 1is

sel ected fromthe group consisting of oxides consisting of scandi um
yttriumand |ant hani tals.an 1Xt.ur [ - . i.destream
snoke ciggretﬁ%ﬂg?mgﬁggﬁ?%DQﬁ@? ,%“gg?%%Pgﬁt%Q%F@ggﬁé%ngé%éﬁﬁgﬁlgre

sel ect ed stleowi (o (G gropp comsstiag bfipal Biivha plakinmuvhodindhetin oeide,uwoppeti de,
praseodym um , oxi de, neodym um oxi de. and m xtyres thereof. 11. A | ow

Si dest r AP BRECEH FREETESLIXILY, AninPHires Msror s HT DHUA L. and
donor metialnQxhdanQHh&akld st PIoRl ¥8kutiaN 8f @ukNETcohilB 8@l okide 8r SO i d
solution of ‘'mxed netal oxides where the adjuncts are selected fromthe
group coreppled ingurfces pF pesigulate estivaezirenivm mixemhoside gercopiraddeandsxi de,
titaniun&géhge and m xtures thereof. | 28 14 SEP 2006 12. A | ow

si destreaim snoke cigarette of the preceding claim1l, wherein said solid
solution of m xed netal oxides conprises a catalyst selected fromthe group
consisting of palladium platinum rhodium tin oxide, copper oxide, iron
oxi de, manganese oxide. 13. A |l ow sidestream snoke cigarette of claim1,
wherein said solid solution of mxed netal oxides includes

ceri um | &% hi rulpvhdidestican Faeks cigasetia AFCKNZSnDErE iR sRid JeollE dfets Y -type
ceriunm al ymi.aum m xed oxides, ceriunm magnesi um m xed oxi des,
ceriumtitanium m xed oxides, cerium zirconiunilanthi numm xed oxi des,
ceriunf |l ant hi num m xed oxide, ceriunifzirconium m xed oxi de,

ceriuni zirconium | ant hi num m xed oxi de, ceriunizirconi unl praseodyni um

m xed oxi de, cerium zirconiunlanthinum praseodyni um m xed oxi de,
ceriun zi rconi um neodym um ni xed oxide. 14. A | ow sj destream snpke

ci garettefof ) lvhsidestiie sBpke dedrefier]taidtl MecEm Bt B MY SRR Gr oup
consi st ng,Qfficd 'aéx,éoa@ag%&igﬁk&ape{b@ﬂ-sﬁe%@A{&ycmﬂ?pmi&d inbluBRE S mdRnol i t he
m neral base materials, esSentially non-conmbustible carbon, zeolytes and
m xt ur es oxide or carbonate selected from the group consisting of 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.

27. A low sidestream smoke cigarette of claim 1, wherein said combustible treatment
paper comprises an inner sheet and an outer sheet, said inner sheet comprises said
treatment composition for reducing sidestream smoke, said outer layer comprising a

treatment composition for modifying ash characteristics.

28.  Alow sidestream smoke cigarette of claim 27, wherein said inner paper has

greater than 35% by weight of a zeolite material.
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thereof. 15. A | ow sidestream snoke cigarette of claim 14, wherein said
adjuncts are selected fromthe group consisting of zirconium oxide,
titani um oxi de, magnesi um oxi de, al um num oxi de, cerium oxide, tin oxide,

i ron oxide, manganese oxide, calcium carbonate, zirconium carbonate,
magnesi um car bonate and m xtures thereof, netal oxide fibers iﬂﬁﬂﬂbthd
porous ceram c fibers and m xtures thereof. 16. In a Iom/sidegtrean1snnke
cigarette of claim10, 11, 12 or 13, said solid solution being a high
surface abea ROILAMSIRBEN SHbIRL Gaard®: df cBER 2200Bercth aidlifnd phRWaid B@st r eam
snmoke cigarette of claim10, 11, 12 or 13, said solid SOPUtIOﬂ being a | ow
surface @p hpwe saidusament compositionseataddiaserpermadel impskeated Garcer b2 of cl ai m
4, whereig. said ash nodifying particulate is zirconiumoxide. 19. A |ow

si destream snoke cigarette of claim 10, wherein an oxidation catalyst is
used with said oxygen storage and donor netal oxide oxidation catalyst,
said oxidation catalyst being selected fromthe group consisting of
pal | adium platinum rhodium tin oxide, copper oxide, iron oxide,
manganese oxi de, and m xtures thereof. 20. A |ow sidestream snoke cigarette
of clai m38;, wdelowisidespain staefr qigargtte of claimGewhergiy| spiddnney gpas hos/sd zeol it e

or Beta ol i . j [=T-Took cigarette of claim 10,
wherein gg?%“%ﬁ?%g%%g?%%gaﬁmgﬁ%kﬁ%g%%% netdfﬁggﬁhe oxidation catalyst is a
porous particulate solid solution of ceriumzirconiumwhich is preferably
a m xed oxide high surface area material. 22. A | ow sidestream snoke
cigarette of claim2l, wherein zirconium oxide and/or a zeolite are used
in conbination with said ceriunfzirconiumn xed oxide. 23. A.low_ sidestream
smoke ci gar et eloprsidastiram smoke gigarettePigtping 20 dwhsretn sgighiBmey 9EPST 828 §pbd wi t h
sai d_cer i h COMMRAREE c X HBion 2bAEPHMIL0Xi de and/or zeolite. 30 14
SEP 2006 24. A |low sidestream snoke cigarette of claim 23, wherein said
oxi dation catalyst is

32.  Alow sidestream smoke cigarette of claim 29, wherein said inner paper has said

sidestream smoke reduction composition incorporated and coated thereon.

33. A low sidestream smoke cigarette of claim 29, wherein said outer paper has said

sidestream smoke reduction composition incorporated thereon.

34.  Alow sidestream smoke cigarette of claim 29, wherein said outer paper has said

sidestream smoke reduction composition coated thereon.

35.  Alow sidestream smoke cigarette of claim 29, wherein said outer paper has said

sidestream smoke reduction composition incorporated and coated thereon.
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selected fromthe group consisting of palladium platinum rhodium tin

oxi de, copper oxide, iron oxide, manganese oxide, and m xtures thereof,
sai d sel ected oxidation catalyst being either incorporated in said solid
solution of cerium zirconiumm xed oxide or applied to surfaces of
particul ate cerium zirconi um m xed oxi de, zirconium oxi de anq/ Oé zeolite.
25. A low sidestream snoke cigarette of claim23, wherein sai cf %%I?mﬁe is a
Y-type zeolite. 26. A |low sidestream snoke cigarette of claim1l, wherein
sai d treagnent prion 4s. i a ing.to cigarette paper,

sai d coatas“lt6 ng &%p%ggs?‘?%l%éﬁglsnﬁg eu%?%g&ea&dr% %Iﬁ S%l%ﬁﬁ%er e é;%lgrﬁ%{f'%a‘%el ect ed

f r om t he gygenxtaagsimsitdongr raétalzexidordidmion xadBst with afjunoiaka Bigh surf@gnesi um
oxi de, al um num oxi de, .cerium oxide, tin oxide, iron oeé‘i?ge, maneganese

oxi de, cdfE %FHTB%\Y%'BWS‘P » hs Opteh Y B OB IS8 2R XY SRAGHERS A dargydndtle and

M Xt ur es oxidiix@Rtion dfalyd Withdpindesid Bam SHRker fbIAiet h& GhrtleAbdbsl, Wherein
sai d conbustible treatnment paper conprises an inner sheet and an outer
sheet, said inner sheet conprises said treatnent conposition for reducing
si destream snoke, said outer |ayer conprising a treatnent conposition for
nodi fyi ng ash characteristics. 28. A | ow sidestream snoke cigarette of

claim 27, wherejn said inner, paper,h .greater than 35% by wei ght of a
zeolite materi’alo™ % esgfeaﬁn ggg(%gaée“ .CI%I%I3§WW§?r8’éI§?{&émI’§ ke cigarette of
cl ai m 27, compesiebifos eddicinp BRiestRARSIinckB dn@ i@ freatPeMonpoMfos fird treat ment
conposi tion_coated, incorporated or inpregnated theréeon or therein. 30. A
| ow si dedBdkyingsith R applt astacoatesa e vel towpid irnen shegt andi saiderutgsaper has
said sidggkream snoke reduction conposition incorporated therein. 31. A

| ow si destream snoke cigarette of claim?29, wherein said inner paper has
said sidestream snoke reduction conposition coated thereon. 32. A | ow

si destream snoke cigarette of claim?29, wherein said inner paper has said
si dest ream snoke reduction conposition incorporated and coated thereon.

38.  Alow sidestream smoke cigarette of claim 37, wherein said oxygen storage and
donor metal oxide oxidation catalyst is a porous particulate high surface area solid

solution ceriumy/zirconium mixed oxide.

39.  Alow sidestream smoke cigarette of claim 38, wherein said cerium oxide and said

zirconium oxide in said solid solution are in a ratio of about 5: 95 to about 95: 5.

40. A low sidestream smoke cigarette of claim 39, wherein said coating is applied to

said inner and outer sheets on either or both sides of each of said sheets.

41. A low sidestream smoke cigarette comprising a conventional tobacco rod and a
combustible treatment paper having a sidestream smoke treatment composition, said
treatment composition comprising an oxygen storage and donor metal oxide oxidation

catalyst, an essentially non-combustible high surface area adjunct for said catalyst
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33. A low sidestream snoke cigarette of claim?29, wherein said outer paper
has said sidestream snoke reduction conposition incorporated thereon. 34.
A | ow si destream snoke cigarette of claim29, wherein said outer paper has
sai d sidestream snoke reduction conposition coated thereon. 35. A | ow

si destream snoke cigarette of claim?29, wherein said outer ngeéih?ﬁmsa'd
si destream snoke reduction conposition incorporated and coat %

14 SEP 2006 36. A |l ow sidestream snoke cigarette of claim27 said inner
paper co i n 0xi Xi Jon catal yst
W th adjgﬁéwah gdﬁlaﬁmﬁ%ﬁﬂmﬁgééﬁggdgagﬁgg c??@%‘naqg?%EP%ntgékoﬁter | ayer
conpri si rsglfmafxgagen&ammmmer@nﬁbcﬂfgmh c]mﬁcaénstles(l de oxidation catalyst with
adj unct and netal oxide for nodifying ash characteristics. 37. A low

si destream snoke cigarette of claim 36, wherein said treatnment conposition
for reducing sidestream snoke and said treatnent conposition for nodifying
ash are applied as a coatings respectively to said inner sheet and said

Cai 0 oxyaan <f o A et O RO O S Ra adi] Sles 001 D

parti cul ecdithbgled matdrmte area solid solution cerlunizlrconlun1n1xed oxi de.
39. A low sidestream snoke cigarette of claim 38, wherein said cerium oxide
and said zirconiumoxide in said solid solution are in a ratio of about 5:
95 to about 95: 5. 40. A |l ow sidestream snoke cigarette of claim 39,
wherein said coating is applied to said inner and outer sheets on either

or both sjxdes QOf £ t délvﬂéﬁl i pgarette
conpr|3|n5 a coﬁbeﬁ%%éeé? %3 %% roérﬁ&g Jgt?% e treatneﬁ?ﬁpaper
havi ng a lsurmlsmlwatmasgmgé’om@mmdt% by)wpxght mﬁtotral, dryamghttcoma@smmto

conposi tion c Si.n 0 en. e. and oxide, oxi dation
cat al yst, %gﬂ @%WFI ﬁﬁﬁq%%@/rgg’ rBﬁ tﬁmgﬁli‘ e&?%@ml ggmgg i ‘(ﬁﬂflt for said
catalyst;ﬁ&t@éﬁﬁﬁﬁyﬁﬁﬁﬁmnhﬂﬁorporated in said treatnment paper and a coating
of cal cium carbonate on an exterior

44. A low sidestream smoke cigarette of claim 41, wherein said oxygen storage and
donor metal oxide oxidation catalyst is selected from a group consisting of transition

metal oxides, rare earth metal oxides and mixtures thereof.

45. A low sidestream smoke cigarette of claim 42, wherein said transition metal
oxides are selected from the group consisting of oxides of group IVB, VB, VIB, VIIB,
VIIIB, IB metals and mixtures thereof,

46. A low sidestream smoke cigarette of claim 43, wherein said rare earth metal oxide
is selected from the group consisting of oxides consisting of scandium, yttrium,

tanthanide metals and mixtures thereof.
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surface of said treatnent paper to nodify ash characteristics. 42. Alow

si destream snoke cigarette of claim4l, wherein said adjunct includes a
zeolite based material. 43. A |low sidestream snoke cigarette of claim42,
wherein said zeolite based material 1is in an anount ranging from about O.
1 % by weight of total dry weight conposition to about 60%11:1)2/ wei é%ht of
total dry weight conposition and preferably | ess than 25% an Sfbs 4006
preferably | ess than 15% 44. A |ow sidestream snoke cigarette of claim4l,
wherein said o en,storage and n net al _oxi de idation catalyst is
sel ect ed romfi Og’r%%eﬁ&%%g?glﬁ ?’I%m%?e c%;ctlfﬁgxiéﬁr gﬁere’r?ﬁ?’%lﬁa'gg?“d‘g%@e re earth
netal  oxictélk iasdedidddiom €f driigy @akistind df larftbinud) dxQ, &dridiessi@am snoke
cigarette of claim42, wherein said transition netal oxides are sel ected
from t he R§FERHmEBROKids Rpdymingy pyde g mitespthesgel. VB, VIB, VIIB, VIIIB, IB
metals and m xtures thereof. it 46. A |ow sidestream snoke cigarette of
claim43, wherein said rare earth netal oxide is selected fromthe group
consi sting of oxides consisting of scandium yttrium |anthanide netals
and m xtures thereof. 34 1 4 SEP 2006 47. A |ow sidestream snoke cigarette
of clai m4l, uwhkwedidessedn stheind digapétckeofibtiml 470wheleini sasidsalygat @cragds @and t he group
consi sting of |anthinum oxide, cerium oxide, raseodym um oxj de, neodym um
oxi de an H?’S(‘Pﬂg]e%“‘%er@? n ggfalyst ang %‘Pﬁé‘%‘frF%éPﬁasﬁ?ﬁgédEP%?@P?‘@d of claim
47, wher ghdlaloRidds QRYEeR: &1AHRIPe MMktcdPRA thd Bb@ coMik@S; Spdidatiban catal yst
and adjunct therefor is a solid solution of m xed netal oxides where the
adj unct s 08, dumidee @xieonrgnissiugrazids. Bensimsedidgansfmixtyresshergef.  oxi de,

al um ni um oxi de, magnesi um oxi de, titani um oxide and m xtures thereof. 49.
A | ow si destream snoke cigarette of the preceding claim48, wherein said
solid solution conprises a netal catalyst selected fromthe group
consisting of palladium platinum rhodium tin oxide, copper oxide, iron
oxi de, nmewganespwoNideai sndlexdigh &8 of the preceding claim 48, wherein said solid

solution comprises a metal catalyst selected from the group consisting of palladium,

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

thereof.

50. A low sidestream smoke cigarette of claim 49, wherein said solid solution of
mixed metal oxides includes cerium/lanthinum mixed oxides, cerfum/zirconium mixed
oxides, certum/aluminum mixed oxides, cerium/magnesium mixed oxides,
ceriun/titanium mixed oxides, cerium/ zirconium/lanthinum mixed oxides,
cerium/lanthinum mixed oxide, ceriumy/zirconium mixed oxide,
ceriumy/zirconiumy/lanthinum mixed oxide, cerium/zirconium/praseodynium mixed oxide,
ceriumy/zirconium/lanthinumy/ praseodynium mixed oxide, cerium/zirconium/neodymium

mixed oxide.

51. In a low sidestream smoke cigarette of claim 47, 48, 49 or 50, said solid solution

being a high surface area porous particulate.
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thereof. 50. A | ow sidestream snoke cigarette of claim49, wherein said
solid solution of m xed netal oxides includes ceriunilanthi num m xed

oxi des, ceriunizirconium m xed oxides, ceriumalum num m xed oxi des,
ceriunm magnesi um m xed oxi des, ceriumtitani um nm xed oxi des, cerium

zi rconi um | ant hi num m xed oxi des, ceriunilanthi num m xed o0xj d&

ceriuni zirconium m xed oxide, ceriunfzirconiunml|anthinum n‘iié E&?Qﬂ@
ceriuni zi rconi um praseodyni um m xed oxide, ceriunizirconium|anthinuni
praseodymh,um g - ] j i J: i e i.de. 51. In a
| ow si des%tb r ea% 1)s&rm I%Bé{é?ag.%t?lgﬁéea &Ee{c%f&%u%%[‘%@&)ﬁ?gﬂ ?rx 1‘%8&%&?@2% id

sol ut i on uséabwnlysad bk ygen stordgaced dores mutal ousle pardpticudddlest, 35l dkddaGbP 2006 52.
A | ow sidestream snpk i garette of claimd47. wherein an oxidation catalyst
s used \RENCRIE B GAT St bF AeraRaT oY DA i BT IR cat al yst
sai d oXi @aide§Roppabrides iroh@kigs, $Ring&icedl oXil i @ix@iredPeonNSi St i ng of

pal l adium platinum rhodium tin oxides, copper oxides, iron oxides,
manganese oxi des, and m xtures thereof. 53. A | ow sidestream snoke
cigarette of claim42, wherein said zeolite is a Y-type zeolite, ZSM5
type zeolite or Beta type zeolite. 54. A | ow sidestream snoke cigarette of
cl am 53, erein _said _oxygen st.orage d onpr net al i.de i dation

cat al yst 5?2 a%pll(?))%s&%es%‘%ﬁiggﬁfea? aregter(f ﬁpr%'ni‘i4r EONTamM M8 8% gze%y%el gh surface
area mat eeolit,. 7585 thpd olik it BRtd @paxcptitke cigarette of claim 54, wherein an
oxidation catalyst 1s wused with said cerium zirconium m xed oxi de,
zirconium oxi de and/or zeolite. illy 56. A low sidestream snoke cigarette
of claimb55, wherein said oxidation catalyst is selected fromthe group
consisting of palladium platinum rhodium tin oxide, copper oxide, iron
oxi de, ganesg. 0xi 1 S f i d. xi_dation
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cerium zirconi ym m xed oxide, zirconium oxide and/ or
oxide high surface area matenal.

55.  Alow sidestream smoke cigarette of claim 54, wherein an oxidation catalyst is

used with said cerium/zirconivm mixed oxide, zirconium oxide and/or zeolite.

56. A low sidestream smoke cigarette of claim 55, wherein said oxidation catalyst is
selected from the group consisting of palladium, platinum, rhodium, tin oxide, copper
oxide, iron oxide, manganese oxide, and mixtures thereof, said selected oxidation catalyst
being either incorporated in said solid solution of cerivm/zirconium mixed oxide or
applied to surfaces of particulate cerium/zirconium mixed oxide, zirconium oxide and/or

zeolite,

57.  Alow sidestream smoke cigarette of claim 56, wherein said zeolite is a Y-type

zeolite.
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zeolite. 57. A low sidestream snoke cigarette of claimb56, wherein said
zeolite is a Y-type zeolite. 36 ? 4 SEP 2006 58. A |ow sidestream snoke
cigarette of claima4l, wherein a binder for said calcium carbonate coating
is selected fromthe group consisting of polyvinylalcohol, starches, CM,
casein, soya, binding clays, inorganic binders and m xtures t'PAerS%%fz'ugs 37

58. A low sidestream smoke cigarette of claim 41, wherein a binder for said calcium
carbonate coating is selected from the group consisting of polyvinylalcohol, starches,

CMC, casein, soya, binding clays, inorganic binders and mixtures thereof.
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