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under 35 USC 119 to U. S. Pribvisional Application No.
60/ 477,922 entitled Cl GARETTE WRAPPER W TH CATALYTI C
FI LLER AND METHODS OF MAKI NG SAME and filed on June
13, 2003, the entire content of which is hereby

i ncorporated by reference. [0002] In the description
t heIGAREDIE WA LR VI FHGATALY Ti€ FHLUDER AND MEIZIODS
and 10 net hods, however, such reéghﬁgces shoul d not
necessarily be const r (&F MAKING sion that these
structures and nethods qualify as prior art under the
appl i cable, statutory provisions. Applicants reserve
the right to denonstrat BAGKGROYNDf the referenced
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Nocthedg heweper, susbrelgrangesshpridmog pecgpsari XJ[:’%?OHESQP 5 9%.
20, 6, 286 ' t _al. .
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i ssue to Quincy, Ill et al., U.S Patent No.
Sreferancegd 4“‘?1%‘(1@%&@? GOSHIY GBUSHE BIOT AT S Patent  No.

, 3é4 i f : B aidNe:
AOQS ol BRUTILS i deURRRS ofbimers rﬁb&cﬁso,aéwfm
i ssslediurimg@yifband §iGstrRath smbkdduring $8R, Buings Sinsdongituent of
25 Seehofer et al., US. Patent No. 4,108,151 i e
CeptRmTeEm Spoke aid SASypan s 1 capbybmondie (GRThe
P}%}iﬁ%&) NG caohalomkitie iRURbks Regtsampti cati ons WO
0 05, WO 87/ 06104, WD 00/ 40104 and U.S. Patent .
APOD#c aChtahysBy bdtbes,iand/oRosidants dosnaddmpatclss are disclosed in

gfgg qu)lgé)\%lgég 6.SslPa1%rr]1{iN go 8%199?721%5311%&%'0 S%Jld%o ef a(f.f, 8's Pitent No:
6,286,516 issued to Bowen et al., U.S. Patent No. 6,138,684 issued to Yamazaki et
al., U.S. Patent No. 5,671,758 issued to Rongved, U.S. Patent No. 5,386,838 issued
to Quincy, III et al., U.S. Patent No. 5,211,684 issued to Shannon et al., U.S. Patent
No. 4,744,374 issued to Deffeves et al., U. S. Patent No. 4,453,553 issued to Cohn,
U.S. Patent No. 4,450,847 issued to Owens, U.S. Patent No. 4,182,348 issued to
Seehofer et al., U.S. Patent No. 4,108,151 issued to Martin et al., U.S. Patent No.
3,807,416, and U.S. Patent No. 3,720,214, Published applications WO 02/24005,
WO 87/06104, WO 00/40104 and U.S. Patent Application Publication Nos. ,
2002/0002979 A1, 2003/0037792 Al and 2002/0062834 Al also refer to catalysts,
sorbents, and/or oxidants.
[0005] Iron and/or iron oxide has been described for use in tobacco products (see
e.g., U.S. Patent No. 4,197,86 1; 4,489,739 and 5,728,462). Iroﬁ oxide has been
described as a coloring agent (e.g. U.S. Patent Nos. 4,119,104; 4,195,645
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5,728,462). Iron oxide has been described as a
coloring agent (e.g. U S. Patent Nos. 4,119, 104;

4,195, 645; WD 2004/ 110189 PCT/ | B2004/ 002192 2
5,284,166) and as a burn regulator (e.g. U S. Patent
Nos. 3,931, 824; 4,109,663 and 4,195, 645) and has been
used to inprove taste, color and/or appearance (e.dg.

U S. Patent Nos. 6,095, 152; 5,598, 868; 5,129, 408;
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a tobacco rod portl on of the snoking article.
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and (iv) placing the wrapper mcludmg the web-filler material supporting a
nanoparticle carbon monoxide catalyst around the cut filler to form a tobacco rod
portion of the smoking article. The method optionally includes calcining the
catalyst modified web-filler pﬁor 1o step (ii) and/or (v) placing a second wrapper
around the tobacco rod portion.
[0009] A preferred embodiment of a wrapper for a smoking article comprises a
paper web and a catalyst modified web-filler supported on the paper web, the
catalyst modified web-filler including a nanoparticle carbon monoxide catalyst
supported by a web-filler material.
[0010] Amnother preferred method of manufacturing cigarette paper coﬁprises 1)
supplying a catalyst modified web-filler and a cellulosic material to a head box in a

forming section of a papermaking machine, the catalyst modified web-filler

including a web-filler material supporting a nanoparticle carbon monoxide catalyst,



25 paper web and a catal yst nodified web-filler

supported on the paper web, the catalyst nodified
wowem4fiidiBer i ncl udi ng a nanoparticl e carbon noPOKIEPE04/002192

catal yst supported by a web-filler material. [0010]

Anot her preferred nmethod of manufacturing cigarette

paper conprises (i) supplying a catalyst nodified

web-filler and a cellulosic material to a head box in

a 30 formng section of a papernmaki ng machi ne, the

catal yst nodified web-filler isncluding a web-filler

mat eri al supporting a nanoparticle carbon nonoxi de
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supporting a nanoparticle carbon nonoxide catal yst,
arempving waterfoun tige et seb so esriot foom laa detexpdsliaio wed. {Ide method
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15 Pran@for Hi%tx%@_ﬁg_(thé batal¥& rAREAST weib-Fillet WithinOfibld8s network of the
catal yst noditied web-filler within a fibrous network

ofbashweb halwreinghe lagbisioanna banl, psirine, 6103 leficg netiem onghe
str%ggé.gr a.lattice pattern on the internedi ate web.
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Ci[gaIqt t & pRaBREd SRt of afmufaciuriElg ROsiayémggaettd paper comprises
| ayer of €he bi | ayer cigarette.paper froma first head
bdX dsnesting a figstgses obthe Bilpyas st empwaﬁgcpm@é"lrstt head box onto a
20 f iv(n“?et of & Séjpelbl%ldﬂg ln%ticﬂgleﬁhé Bt hedd B Y l%l]ding a first furnish
composition (ii) depositing a second layer of the bilayer cigarette paper from a
second head box onto a portion of the first layer, the second head box holding a
second furnish composition, the second furnish composition including a catalyst
modified web-filler comprising a web-filler material supporting a nanoparticle
25  carbon monoxide catalyst, and (iii) removing water from the first layer and the
second layer so as to form a single sheet of intermediate web. The method
optionally includes calcining the catalyst modified web-filler.
[0013] A preferred method of manufacturing cigarette paper comprises (i)
supplying a furnish including a cellulosic material to a first head box of a forming
30 section of a papermaking machine, (ii) transporting a support web through the

papermaking machine, (iii) depositing a catalyst modified web-filler onto the
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hol ding a second furnish conposition, the second
furni sh conposition including a catalyst nodified
web-filler conprising a web-filler material supporting
a nanoparticle 25 carbon nonoxi de catalyst, and (iii)
renoving water fromthe first |ayer and the second

| ayer so as to forma single sheet of internediate
web. The nethod optionally includes calcining the
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phase and to form the catalyst modified web-filler.

[0017]  Another preferred method of making a catalyst modified web-filler
including a nanoparticle carbon monoxide catalyst supported on a web-filler
material comprises depositing the nanoparticle carbon monoxide catalyst from a
vapor phase onto the web-filler material, wherein the nanoparticle carbon monoxide
catalyst comprises FeOOH, a-Fe 03, y-Fe,0s, or mixtures thereof and the web-filler
material is selected from the group consisting of CaCOs, Ti0,, Si0,, AL O3, MgCOs, '
MgO and Mg(OH),.

[0018] A preferred embodiment of a cigarette comprises a tobacco rod having a
wrapper, the wrapper comprising a web of fibrous cellulosic material and a loading
of web-filler material, at least some of the web-filler material comprising a mineral

particle and a nahoparticle supported by the mineral particle.



material conprises (i) precipitating the nanoparticle
carbon nonoxi de catalyst from a liquid phase onto the
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of the liquid phase, and (iii) drying the web-filler
to evaporate a renmainder of the liquid 20 phase and to
formthe catal yst nodified web-filler. [0017] Another
preferred nmethod of naking a catalyst nodified
web-filler including a nanoparticle carbon nonoxi de
catal yst supported on a web-f6ller material conprises
depositing the nanoparticle carbon nonoxi de catal yst
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of the wrapper.

[0024] FIG. 4 shows a schematic of a papermaking machine wherein the chalk box

may contain a catalyst modified web-filler.
| [0025] FIG. 5 illustrates one type of construction of a cigarette, which can be used
with an electrical smoking device.
[0026] FIG. 6 is a perspective view of a cigarette having catalyst modified paper
surrounding a fuel element.
[0027] FIG. 7 shows a cross section of the cigarette shown in FIG. 6.
[0028] FIG. 8 shows a cross section of a cigarette having catalyst modified
" wrapper centrally located in the form of a tube.
[0029] FIG. 9 shows conversion of CO to CO, for nanoparticle iron oxide catalyst

and nanoparticle iron oxide catalyst/CaCO; mixture.
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i nner web region of the wapper contains

catal yst-supporting web-filler material. FIG 3(b)

shows a negnified view of the wapper. [0024] FIG 4
shows a schematic of a papermaki ng machi ne wherein the
chal k box 20 nmay contain a catal yst nodified
web-filler. [0025] FIG 5 illustrates one type of
construction of a cigarette, which can be used wth
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[0032] The term "mai nstreant snoke refers to the

i e oyt ofRete apaowbre
[0033] Carbon monoxide (CO) oxidation catalysts, such as nanoparticle iron oxide
catalysts of the preferred embodiments, can be incorporated into the web-filler
matetial of a wrapper of smoking articles, such as cigarettes. Such a wrapper is useci
to assemble the smoking article and is consumed during smoking. While not
wishing to be bound by theory, it is believed that during smoking, the incorporated
nanoparticle catalyst catalyzes a constituent gas component in the gas stream, e.g.,
the carbon monoxide catalyst catalyzes CO to reduce the level of CO in the
mainstream and sidestream cigarette smoke by reaction with oxygen (0O,) in the gas
stream of the smoking article to form carbon dioxide (CO,) following equation 1:

2CO0+0,=2C0, Eq. 1

It is also believed that subsequent to the catalytic reaction, the catalyst may also act
as an oxidant, e.g., can oxidize CO in the absence of oxygen in the gas stream to
reduce the level of CO in the mainstream and/or sidestream smoke.
[0034] Referring to FIG. 1(a), a preferred embodiment of a smoking article 100
has a tobacco rod portion 90 and filtering tip 92. Optionally, embodiments of the
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cigarette. The 15 mai nstream snoke contai ns snoke t hat
is drawn in through both the |lighted region, as well
as through the cigarette paper wapper. [0033] Carbon
nonoxi de (CO oxidation catalysts, such as
nanoparticle iron oxide catalysts of the preferred
enbodi nents, can be incorporated into the web-filler
material of a wapper of snoking articles, such as
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PCT/ I'B2004/ 002192 7 snoking article 100 can be

pitibzddiadreductiondorghe wranpes Hi-tip 92. Preferably, the
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104 includes a weh o ul osi.c
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catalyst-free web-filler material 118. The web-filler material is a filler material
utilized in production of the first wrapper 112. A ratio, in weight percent, of a
nanoparticle carbon monoxide catalyst to a web-filler material in the first inner
wrapper is preferably from 0.1 to 3.0, more preferably the ratio is 0.1 to 1.0, and
most preferably the ratio is 0.33 to 1.0. The smoking article 100 has a second
wrapper 120 surrounding the first wrapper 112. The total amount of nanoparticle
carbon monoxide catalyst in the second outer wrapper 120 is preferably less than 1
mg for a given single cigarette 100, more preferably the second wrapper 120 does
not include the nanoparticle carbon monoxide catalyst so as to provide an

appearance to the cigarette 100 that is not affected by any coloration from the

nanoparticle catalyst. In exemplary embodiments, a total amount of nanoparticle



centineter of material in one mnute at a pressure
drop of 1.0 kilopascals) and also 10 serves as a
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preferably nanoparticles of iron oxide. If desired,

t he wapper 104 can optionally include a _
catalyst-free web-filler material 110. The web-filler
material is a filler material utilized in production
for the wapper 104. [00351 FIGS. 2(a) and 2(b) show
an enbodi ment of a snoking artdcle wwth a 15
nanoparticl e carbon nonoxi de catal yst supported on the

wesarton| rheroxidet catailyst irothe dirétivingpper W BPREIOOhE Bn@irSRe 98dnd

t t In the FIG 2 enbodi nent, the
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shown in expanded view’in
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ORAd1adIA, b)‘lahd’jfahi&i@ceﬁfboﬁﬁfoﬁbﬁ/ia& cAhIS&. Wﬁﬁjef FIId 8fa) embodiment,
a% F? er

mat er i 118. The web ler matefial is a fi
wéh@m@img grticlei li)édmlndqsra)dgmtﬂt@ﬂobmcotct)hmﬁn 162 amlrzawm;uper 122.
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t Imancﬁpaﬁﬁﬂe cdIB&I mowb AP efitalyst PpESreIda ywkb mepmlnetrfal 126 If
3.0,. nore preferably the ratiois 0.1 to 1.0, and

mossiredy Wearaprey 12A6an aptienally iplsls atqatady&b-freﬁh@tsﬁﬁm ma;enal
alrlrbg :3 Il“%er: gzgg eﬂrﬂ%%f%t&% %na[dﬁlgééﬁn@ag%gaa nﬁggefds #;%&guc? gf ﬁle Wrapper
C dRBomheromapped 2 krdsad ipdially tnrdeh porsies AB0 apdib %dléﬂi[}a&ﬁ@rr portion

ot PO B Bms ooy, Wi oUealis2 ERelosdios ag thamsppesttaipgarbon
d ﬁﬁﬁzoxﬂ@ foatal}st MREHE %l&ﬂ an p%)bt%nel fﬂagﬂ%ey%)&%% po%dmg of the

catalyst so’as to provi éar an
c ngnpetticde dedigont lhanomée na;talystf ﬂleoneeeknb()mmeyt ded frsalobding of the

BTN SERSP AR o B Bt B andiadingofhe
208 AA RIS REThb R84 00949 % o @xa%gﬂ@%e H{éé'ﬂ%dﬂ% pfhe

catalyst in the first wapper
t n@n@é@@iﬁjcarbmppmmd@ citelyss in ﬂammg fopa gfven ahvigle Agarette

nanopartjcle
I e
t hﬁnﬁﬂde patalybicdag bededshipam NBRO %ﬁeraggltﬁé ¥&dont Toddis of the
first wapper 112 is _less than 0.2
nanoparticle carbon monoxide catalyst is zero. In another embodiment, the ratio, in
weight percent, of the nanoparticle carbon monoxide catalyst to the web-filler
material in the radially inner portion 130 is preferably from 0.1 to 3.0, more
preferably from 0.1 to 1.0., most preferably from 0.33 to 1.0. The total loading of
the nanoparticle carbon monoxide catalyst in the radially outer portion 132 is
preferably less than 1 mg, more preferably zero mg.
[0037] By "nanoparticles" is meant that the particles have an average particle
diameter of less than a micron. The nanoparticle catalyst preferably has an average
particle diameter of less than about 500 nm, further preferably less than about 300 to

400 nm, more preferably from 1 to 50 nm, even more preferably 1 to 10 mﬁ, and

most preferably less than about 5 nm. A bulk density of the nanoparticle catalyst is



5 [0036] FIG 3(a) shows an enbodi nent of a snoking
article with a wapper including a nanoparticle
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the snoking article 100 includes a cigarette tobacco
colum 102 and a wapper 122. As shown in expanded
viewin FIG 3(b), the wapper 122 includes a web 124
and a nanoparticle carbon nonoxi de catal yst supported
on a web-filler material 126. If 10 desired, the

wr apper 122 can optionally incdude a catalyst-free
web-filler material 128. The web-filler material is a-
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| dadipiigy ubilizedhes welafilpamateraldn @mwodumna»ﬁc@rmwmamng paper.

[ er. e iment., the.ratio,

RSkt SIS SIS, LA Bl o ARt ShOlLe vy
t al, tdreupvEld of Grdigy IV fietaglor @he web-filler ha@iial dalﬂ HeBREted from the
portion 13Q is referably from0.1 to 3.0, nore

prEETEY GOBFiiing @p(l?fhtﬁo.ﬂg sglicatessach 45r80erbOy, ¥e6ak.0v88 and
T 5
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has an average particle dianeter of |ess than about
500039 In arptrebfet:recpcrab@dmiahyoﬂ sessoMitanrtialepthe n3AEpdriclddron oxide
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filler particles selected from the group consisting of CaCOs, TiO,, silicates such as
S10,, AL O3, MgCO;3, MgO and Mg(OH),. An average particle size of the catalyst
modified paper web-filler is 0.1 to 10 microns, preferably less than or equal to 1.5
microns. |
[0040] In another preferred embodiment, a total amount of nanoparticle carbon
monoxide catalyst in the smoking article is an amount effective to convert at least
some CO to CO,. For cigarettes, a preferred amount of catalyst per cigarette is 1 to
100 mg, 1 to 50 mg or 50 to 100 mg, 2 to 25 mg or 25 to 50 mg, 1 to 15 mg or 15 to
40 mg, or 4 to 10 mg or 10 to 20 mg.



preferably | ess than 0.25 g/cc, preferably about 0.05
g/ cc. The Brunauer, Emmett, and Teller (BET) surface
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n2lg to 400 nR/g, nore preferably about 200 n2/g to
about 300 nR/g. An exanple of a high tenperature
nanoparticl e carbon nonoxi de catal yst includes
nanoparticle iron oxide 5 catalyst. A preferred
nanoparticle iron oxide catalyst is NANOCAT7 Superfine
Iron Oxide, available fromMgh I, Inc., of King of
Prussia, PA. The nanoparticle 1ron oxide catalyst can

O o el D s B Sy
i menopEotice &dn ioride chfabyst, ¢ aipponet lﬁ;aweb-fblyr foaeiriay sﬁcﬂf—‘as CaCOs,

nanoparticl e carbon nonoxi de catalyst to filler
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[er material can 1nc , a carbonat e,
0 Imeaeﬂlal asekindke pipe&nﬁlmgl prockds, suchas A IIBACAR 7G990 RomYhercially
rreta th f|IIe nat eri.al can be selected from
tﬁ&al f‘of} %113 MHgeI8 Oéﬁe@ﬁehm,é’.@nn%’ﬂ‘f%n@a{@? dyenis spread,

ot o R e L S P A0S, R Ben i,
otehmoraiﬁ ﬂm)wmenleaung beliind heplidra®ae methodgedry the slurry includes
arette nuf acture. |f desired, the wapper
%@9811{5%1 At g easot 4 Dol R, SYeTEAS FAAHER HERLAOEC,
r :
i %%%%?ﬁﬂ o B O e Bl g e
t msechanoparticle iron oxide catalyst i ncl udes FeOOH,

PR o esn ot et Pa oy gk destivaaapanis e 10

| g8, OxkIPQ aﬁéb@lté’ $6o6ietefdrnattidl! &he HﬁE& bl%h‘?sforms a powdery
selected fromthe group consisting of CaCG3,

sistibstatcesr 8 @dﬁsu@or@m,hdmwepempn W(haanphrtwle carbon

%%&? c@%&g}lﬁ\ﬂgﬁg@? regs:h?r:qg rze%a%fgle;g) ilqrghéontalmng less

priefheibabl 30 oestswit hasataPyst RAMRE dfPadopartidld GHR 6§1de%§ calcium
[0040] In another preferred enbodi nent, a total anount

oftarbandpdhe sl deigs Bompowdmp silkkéancest fat gzshmiywontaemng greater

a t effective conver
> B A6 foCacod 5 AP AR B At B 1 TRV B catetum
amlbbhatefthé gludly \isies Ped setf-Qiheiting soHd ak® PA&Co i 1ncor1£33 rating the
1t050ngor50t0100 ng, 2t 025ngor 25t 050ny, 1t o15nygor 1

@atﬁ{:}/st wedified gvebefiligy ingp thegwagpetpe. £y the web-filler matenal supportmg
nanoparticle carbon monoxide catalyst such as nanoparticle iron oxide

catalyst/CaCOj particles, the average particle size of the catalyst modified web-filler
can be reduced to an average particle size of 0.1 to 10 microns, preferably about 1
micron or less. For example, the catalyst modified web-filler can be ball milled to
form a powder by milling, for example, with 1 cm agate milling balls for 2 to 4
hours at 100 to 300 rpm. Ball milling may not be necessary where the slurry dries to
a powdery substance. Subsequently, the catalyst modified web-filler, e.g.,
nanoparticle carbon monoxide catalyst/web-filler material, can be incorporated into
the wrapper through a papermaking process. For example, the catalysf modified

web-filler can be used as filler material in the papermaking processes. In a preferred
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supported by web-filler material, such as CaCO3, by
form ng an aqueous slurry of the nanoparticle carbon
nmonoxi de catal yst and the web-filler material. The
CaC® used in this process can be the sane as the
filler 5 material used in the papernmaki ng process,
such as ALBACAR7 5970 commerciladlly available from
Specialty Mnerals of Bethl ehem Pennsylvania. The

s lemtodirhent sthie éaal of Wyb-fiflermepsaniih éhe wRiHeadboth dabyst modified
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filteri | oved by d Iso be ysed. [0042]
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sel f-supporting solid mass. Prior to incorporating the

280eREaloy ssuriade pereatl elghmg suches fiont bta hbowws gpperably 2 hours.

caffgh’ oSy iRt hohe SRR pdfter S0 MpEpotptsing o
05040 NAROU A5 /162 658e R, ?bﬁicfescatél?ﬁl (?a‘(l@ﬁﬁ&ttﬁ@ hhhﬁhg milling

size of the catalyst nodified web can
re@mb@@hrtlodantweﬂa‘gﬁ particle size of O 1to 10

ot ange s Ryl 4Res I B Gl B BF etforisnBes wegljcerte
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with 1 cmagate mlling s for 2 to 4 hours at 100

to %@@lyshm Ball milling may not be necessary where
the,slurry dries to subst ance.
s B R B R e AR Y 2Rt bl P aining S water.
4. Vacuum filter the slurry into filter cakes using Buchner funnel (25 cm) and flask
(2000 ml).

5. Cut the filter cake into small —1 inch pieces and place them in frying pans
(pan: 14”—107-2").

Freeze dry the filter cake.

Place pans in vacuum bell and vacuum dry at 110EC for 24 hours.

Mill the powders using (Rotary Mill), Ceramic Ball and cylinder for 6 hours.
Calcine in air for 2 hours. at 300EC.

L *® =2 a
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material, can be incorporated into the wapper
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catal yst nodified 30 web-filler can be used as filler
material in the papermaki ng processes. In a preferred
WO 2004/ 110189 PCT/ |1 B2004/ 002192 11 enbodi nent, the
| evel of web-filler material in the wapper (both
catalyst nodified web-filler and/or web-filler
material without catalyst), cen be from3 to 50%
[0043] In another approach, particles of web-filler

NPgeR5| alan SUEIPIARS prREsSor m@&@{@uﬁlyéth@odiﬂéwﬁab tille} @omprising a
carboh nonoxi de catal yst, such as nanoparticle iron

0%D/36 NANBIC/SE® irdsyoxfide nanvgarsinleagiadst/SaS0amuixtuse utihgng spray
ngnoparti.cl e carbagn oxi de catalyst and the
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cat dhyate MDAAGHSHIWRE in Whiel Slury BPAdSIABIGIENANOCAT® iron

cal cining the catalyst nodified web-filler. The slurry
i s okislemedorsutile anfelyal dngl lgsartiefscri bed above with

res ta,t fir r oach, ter dryi

o o Qp i et v BB o e B s gkl gmpeenous
m | lsjhg (hOleh@BndindRspowder (if necessary to reduce

the size of the catalyst nodified web-filler), the

cat dlegdthersbutyf iogds inglregching. cal ci ned by heating

| ) dified b-fill j |
o A BT Temperar. PO g pariler (FeobERt b3 Branrye
f oM LORELs bR th%@l?@ﬁlﬂfr@ Gsed ﬁﬂﬂ@ﬁ%@l@ﬁéﬂdﬂ% obtidndleIf carried

such as from1 to ours, preferably 2 hours. [0044]
An extrplcinatiop cackesperfirmed i aig fa 2t kduysat 308G i ed web

fi rising.a 15 50/50 . T [ Id
R PP et Pes ot ol oL ey TR g iler
Cahidl 63 Vaﬁ% Si6ktoBW tedinif@. Im&mﬂ?le,l\ﬂhé ndSéhakticlé cabbh hddoxide
water and 25 | b CaCO3 into 55 gallon stainless, steel

k ettalyet canthe caetbingdowitly thei web-Bldertonateréal bivipteipitaimg) the

NANOCAT( 1) . i I on. 0xi d | '
VIR i AR S BOR A oo Rl Hepofibhpreist o
I 8B SHirpOthe Bahdpanil@iron ofide Vaslybtfirdrh latvapot pieass bhifortlte web-

into filter cakes using Buchner funnel (25 cm and
f fAlskmatep@b0 n ). 5. Cut the filter cake into small -1

i_ '1@(5]4_7? )e&_cec%rcﬁlqéjtooé &%?erfelaeemgoﬁirﬁéﬁf,i h9 ceﬁ‘i’l@rg‘t mg@i‘?iréc'i vsJe%I—Iﬁller,
e.g., the nanoparticle carbon monoxide catalyst/web-filler material, is incorporated
in the wrapper through conventional papermaking processes. For example, the
catalyst modified web-filler can be used as all or part of the filler material in the
papermaking processes or can be distributed directly onto the wrapper, such as by
spraying or coating onto wet or dry base web. In production of a smoking article
such as a cigarette, the wrapper is wrapped around cut filler to form a tobacco rod
portion of the smoking article by a cigarette making machine, which has previously
been supplied or is continuously supplied with tobacco cut filler and one or more
ribbons of wrapper.

[0048] Any suitable tobacco mixture may be used for the cut filler. Examples of
suitable types of tobacco materials include flue-cured, Burley, Maryland or Oriental

tobaccos, the rare or specialty tobaccos, and blends thereof. The tobacco material



25 6. Freeze dry the filter cake. 7. Place pans in
vacuum bell and vacuumdry at 11 OEC for 24 hours. 8.
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cylinder for 6 hours. 9. Calcine in air for 2 hours.
at 300EC. WD 2004/110189 PCT/|1B2004/002192 12 [0045]
An exenpl ary process of making catal yst nodified web
filler conprising a 50/50 NANOCAT(r) iron oxide
nanoparticle catal yst/CaCO3 mi xture utilizing spray
drying can be carried out as {pllows: 1. Prepare a
catal yst mxture in water slurry by adding 1 part

W&%&%&%ﬁfﬁﬂ% éf 292 03N2RAL t)l%lcgss@c?foﬁhyo%tmﬁggalg such as

parts o by wei ght t1r
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m nut eed the slurry to a spr ryin
rRERPEA STisaf GBH e LB RARHR, OOTIE Gy yThe tobacco
PRUAIBEo {RIdle tobhbed-butAtifutdserper ature) . 10 4. Depending
on the tenperature used for drying calcination is

0 |c{>0046h alln cighregs rrmane@cttmtthe tohhedorianpmrpllypmmeyed in the form of
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For exanpl e, the nanoparticle_ carbon npnoxi de

c om We@h&bowé 2onrshsa i ahiouh3 OrrchgenThe pigaietipmmay fyther
< rg)]fnq &# tcﬁ'trﬁ&g ﬂtabgraéé oE%’Eh%P &4, 1{1%5% %El:r?ﬁlqd?(g\;es, combustion

roma I ase on
rrm(ﬁlﬁﬂyﬁig agents,ck&mmmg agegtst bmdm,rmp}akﬂovm m the am'u oxi de

catalyst froma v por phase onto .
a0d50 oA W[f@@ﬁl?ﬂ’ d?flﬁaplfls Sww@@vﬁ% :leﬁ]é‘ﬂ’cng

nanolg% artic (E:{g‘ﬁb noqi\g(g | J@f éslgat a yagi ?{ﬁgg&?ﬁ Ceél}llose and so

rrﬁdneh i @puonai; ﬁlle\tcma’qena]a; Babor additivest ael bummgaddﬂvamaglrbe

Silidre VB RPBae{Bbe Pl SR RRmirding, 1E WP oo be

p %ﬁﬁ 1RH ffoh€a kinkl eeJobBﬁf 18rd @htihibuks IBﬁee’t P@ﬂ%ﬁ@@ﬁby Gr from multiple
processes or can be distributed directly onto

whablias (a multiwrag sheh aspden) ivngp Gemdvattioh lnéhtfblrtb@r, ty wrapper

dr cdn Egvséem(\g\r%l%han oneqra%qr Y& E:rogsn SCOCtEIO].al S%lnﬁ) 84 19 & atyef; pe%er as disclosed
in commonly-owned U.S. Patent No. 5,143,098, issued to Rogers, the entire content
of which is herein incorporated by reference.
[0051] The papermaking process can be carried out using conventional paper
making equipment. An exemplary method of manufacturing paper wrapper, e.g.,
cigarette paper including catalyst modified web-filler comprising nanoparticle
carbon monoxide catalyst supported by a web-filler material, comprises supplying
the catalyst modified web-filler and a cellulosic material to a papermaking machine.
For example, an aqueous shurry (or "furnish") including the catalyst modified web-
filler and the cellulosic material can be supplied to a head box of a forming section
of a Fourdrinier papermaking machine. The catalyst modified web-filler includes a
nanoparticle carbon monoxide catalyst, e.g., nanoparticle iron oxide catalyst,
supported by a web-filler material, e. g., CaCOs. For example, the catalyst modified
web-filler can include nanoparticle iron oxide catalyst/CaCOs particles or any other

suitable nanoparticle carbon monoxide catalyst and web-filler material, such as an



such as a cigarette, the wapper is wapped around cut
filler to forma tobacco rod 25 portion of the snoking
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previously been supplied or is continuously supplied
with tobacco cut filler and one or nore ribbons of
wrapper. [0048] Any suitable tobacco m xture may be
used for the cut filler. Exanples of suitable types
of tobacco materials include flue-cured, Burley,

Maryl and or Oriental 30 tobaggos, the rare or
specialty tobaccos, and bl ends thereof. The tobacco
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[0054] An exemplary method deposits the aqueous slurry from the head box onto a

forming section so as to form a base web of the cellulosic material and the catalyst
modified web-filler. For example, in a typical Fourdrinier machine, the forming
section is a Fourdrinier wire which is arranged as an endless forming wire
immediately below the head box. A slice defined in a lower portion of the head box
adjacent to the endless wire permits the aqueous slurry of catalyst modified web-
filler and cellulosic material from the head box to flow through the slice onto the top
surface of the endless wire to form éwet base web. Optionally, the aqueous slurry
can be deposifed onto a support web that is retained within the paper. For example,
a support web can be transported through the forming section of a papermaking
machine and can be a foundation on which the aqueous slurry is deposited. The

aqueous slurry dries on the Fourdrinier wire in the forming section to an



maki ng equi pnment. An exenpl ary nethod of manufacturing
paper wrapper, e.g., cigarette paper including
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carbon nonoxi de catal yst supported by a web-filler
materi al, conprises supplying the catalyst nodified
web-filler and a cellulosic material to a paper naking
machi ne. 25 For exanple, an aqueous slurry (or
"furnish") including the catalyst nodified web- filler
and the cellulosic material cgn be supplied to a head
box of a formng section of a Fourdrinier papernaking
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cellulosic material used to forma web.

oS A AORy oot cSTRPRSIovE b ABIHOpE 2081 JRborebly, the foed

m)sgc;cﬁcifreodm Sﬁ‘laebr_uil ita!u!kei%alg 9 réhed RS e B{ﬂﬁ@ﬂh E4 Rsslg @ltax‘ or
wood pulp as is the common practice in the cigarette papermaking industry.
Preferably, a chalk tank 228 (containing the catalyst modified web-filler described
above) is communicated with the run tank 206 so as to establish a desired "chalk"
level in the slurry supplied to the head box 202.
[0057] The Fourdrinier wire 204 carries the laid slurry pulp (e.g., base web) from
the head box 202 along a path in the general direction of arrow A in FIG. 4,
whereupon water is allowed to drain from the pulp through the wire 204 by the
influence of gravity and (optionally) at some locations with the assistance of vacuum
boxes 210, 210", 210" at various locations along the Fourdrinier wire 204 as is the
established practice in the art of cigarette papermaking. At some point along the

Fourdrinier wire 204, sufficient water is removed from the base web to establish



cellulosic material w thout catal yst nodified
web-filler or wwth a different concentration of
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separate head boxes or multiple head boxes. 20 [00541

An exenpl ary nethod deposits the aqueous slurry from

the head box onto a formng section so as to forma

base web of the cellulosic material and the catal yst

nodi fied web-filler. For exanple, in a typica

Fourdrinier machine, the formgg sectionis a

Fourdrinier wire which is arranged as an endl ess
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and/or additional head box can be supplied with catalyst modified web filler to a

desired "chalk" level or can be free of catalyst modified web-filler, as desired based
on the number of layers of slurry pulp to be deposited and/or the use of the wrapper
formed from the papermaking process. Optionally and/or in the alternative, some or
all of the catalyst modified web-filler may be introduced from the first, upstream
head box 202.

[0060] Referring to FIG. 4, the optional second Fourdrinier wire 204', suitably
integrated with a head box 202' laying slurry pulp on the Fourdrinier wire 204' and
draining and drying equipment, can form a second intermediate web 212'. The
second intermediate web 212' can be separated from the second Fourdrinier wire

204" at a second couch roll 214" and laid on the first intermediate web 212 from the



[0056] Referring to FIG 4, a cigarette papermnaking
machi ne 200 includes a head box 202 operatively
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source of feed 15 stock slurry such as a run tank 206
in communi cation with the head box 202. The head box
202 can be one typically utilized in the papernaking

i ndustry for laying down cellulosic pulp upon the
Fourdrinier wire 204. In the usual context, the head
box 202 is communicated to theyrun tank 206 through a
plurality of conduits. The run tank 206 receives
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base web (but in a wetted condition, e.g., an
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used for each layer and may be contained in different head boxes, as disclosed in

U.S. Patent No. 5,143,098, issued to Rogers, the entire content of which is herein
incorporated by reference. For example, a first head box can hold the materials for a
wrapper that includes the nanoparticle carbon monoxide catalyst and a second head
box can hold the materials for a conventional wrapper.

[0063] In another example of making bilayer or multilayer single sheet wrapper,
the first head box can hold the materials for a wrapper that includes the nanoparticle
carbon monoxide catalyst at a first concentration or loading level and a second head
box can hold the materials for a wrapper that includes the nanoparticle carbon
monoxide catalyst at a second concentration or loading level. In preferred

embodiments, the first concentration or first loading level is different from the
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system whi ch further dries and presses the

internedi ate web 212 and surface conditions the

internmedi ate web 212 to a desired final noisture

content and texture to forma paper 220 (e.qg.

finished web). Such drying apparatus are well known in
the art of papernmaki ng and mayg i ncl ude drying section

216 including drying felts, 15 vacuum devices, rolls
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the method for producing paper having a plurality of regions of variable basis

weight in the cross direction disclosed in commonly-owned U.S. Patent Nos.
5,474,095 and 5,997,691, the entire contents of which are herein incorporated by
reference. Further and in the alternative to incorporating nanoparticle catalyst into
‘the web of the wrapper in a papermaking process, it is contemplated that the paper
(wrapper) can be manufactured first and the nanoparticle catalyst placed onto the
surface. For example, the nanoparticle can be distributed directly onto the wrapper,
such as by spraying or coating onto wet base web, the intermediate web or the
finished web. Further, the nanoparticle can be coated and/or printed (text or images)
within the papermaking process or in a separate application of nanoparticle catalyst

on-line during manufacture of the cigarette. The amount of printing and/or the
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di scl osed in commonl y-owned U.S. Patent No. 5,143,098,
i ssued to Rogers, the entire content of which is
herein incorporated by reference. In an enbodi nent of
a bilayer or nultilayer wapper including a
nanoparticl e carbon nonoxi de catal yst, at 10 | east one
of a radially inner |ayer and/or a radially outer

| ayer can include the nanoparticle carbon nonoxide
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component or components of the tobacco web 366, preferably the based web 368

thereof.

[0067] FIG. 6 illustrates a cigarette 410 construction having a fuel element 411 as
described in U.S. Patent No. 5,345,951, the disclosure of which is hereby
incorporated by reference. The cigarette 410 includes the fuel element 411 and an
expansion tube 412 overwrapped by cigarette wrapping paper 414, and a filter
element 413 attached by tipping paper 405. With reference to FIG. 7, the fuel
element 411 includes a heat source 420 and a flavor bed 421 which releases flavored
vapors and gases when contacted by hot gases flowing through one or more
longitudinal passages in the heat source. The vapors pass into the expansion

chamber 412 and then to mouthpiece element 413. The heat source may contain
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having a first |oading of the nanoparticle carbon
nonoxi de catal yst and the radially outer |layer having
a 'second | oading of the nanoparticle carbon nonoxi de
catalyst. The first 5 | oading of the nanoparticle
carbon nonoxi de catal yst can be greater than the
second |oading of the nanopaggicle carbon nonoxide
catal yst. In one enbodi nent, the first | oading of the
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arrangements than shown in FIGS. 6 and 7.

[0069] FIG. 8 illustrates a cigarette 500 having a concentric tobacco rod 510 that
includes an inner tube or sheath of cigarette wrapper 515 whose web-filler material -
supports a nanoparticle carbon monoxide catalyst, such as an iron oxide and/or any
other oxidation catalyst described herein. As shown, the cigarette 500 comprises a
filter 505 and a tobacco rod 510 which are attached to one another with tipping

paper 511 in a conventional fashion. The tobacco rod 510 is a "concentric core” or
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application of nanoparticle catalyst on-line during
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and/or the WD 2004/110189 PCT/1B2004/002192 19 anount

of catalyst can be varied to adjust the |evel of CO
reduction. The use of retention aids is also

contenpl at ed. [0065] The catal yst-contai ni ng paper can

be used as a wapper for conventional cigarettes or

non- conventional cigarettes such as cigarettes for
electrical snoking 5 systens described in
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366 conprising a base web 368, and a voi aﬂgace 391.

Tﬁéplzoa’teéwy@twehxﬂﬂﬁn mateviel syahid €COj. sOpfiaredly bk puter wrapper
' %?ﬁxga?rg%tc%ﬂ%ﬂngté) §1H§1a8§ naﬁgegnanoc%%l I n addition or

erna Ive |ncorp ated into any

oneoai raytnefly.tthe calttaytube @pn B8dotrueted sQuhBAE¥at &plied to an
onents of the tobacco web 366, gr ef erably the
b&ggél f therubrswill ¢aves thsrend porimmof Bagubgtq ¢q119§$e‘r\m0@s1tsalf and seal

I
CLOAGELE H0CAOOSHENIE 0 DDA AUR TR 4y o
dinsaibeseft dffefentvdrmbddiirents e d’ﬁ:yceﬁﬁ:ali toboripemaitechakiye where the
I fuel el t
Zr%fint:aaﬁ a.&grpoﬁggse(s:l or tegtels g'plp 1ed t%xe ggx?tfc’al Ecu ee 51%ecan e %gr?s?ructed

in a layer arrangement such that an outer or top layer is made from a material having

a higher thermal expansion coefficient than an inner or bottom layer. As a result,
when the end of the tube is heated, the difference in thermal expansion coefficient
between the two layers will result in the end portion of the tube collapsing upon
itself and, optionally, sealing off the end. The layers of the central tube 515 can be
constructed from different types of paper having the different thermal expansion
coefficients. The difference in thermal expansion coefficients of the layers can be a
result of the types of paper having different proportions of cellulose and/or different
binders. One or more of the different types of paper can be a caialytic paper
wherein a nanoparticle catalyst, such as nanoparticle iron oxide, is supported on a

web-filler material, such as CaCO;. Alternatively, other polymeric, starch or



expansi on tube 412 overw apped by cigarette w apping
paper 414, and a filter elenent 413 attached by

wo ppitngspaper 405. Wth reference to FIG 7, PpeEIB20€4/002192
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el ement 411 includes a heat source 420 and a fl avor
bed 421 which rel eases flavored vapors and gases when
contacted by hot gases flow ng through one or nore 30
| ongi tudi nal passages in the heat source. The vapors
pass into the expansion chanber 412 and then to
nout hpi ece el enent 413. The heat source may contain WO
2004/ 110189 PCT/1B2004/ 002192 20 pure substantially

Cc aehalosie hesearilherah by st fol #eleent®4] tives 1ad th}dn% % whidkcan

or, nore layers of catalyst nodified paper

s uR¢lBdmide safalysempdisied swbrigier420 can be used to reduce

d 420. . Al
CRA 9 AL 0583 AL S e
prod dhedegbetiayers of drroigietidehohadh FEOLS. CEurﬂ:%@,, wEildone enhodiment

catal yst nodj fied paper can be_ di spersed_between the
QAR CEBLTHESVIh Y PPIRES heah fighsipeiybe wahowp ip FIG 1 the eajalytic paper

b%’scf%@d hEeRVAh b@%geaﬁ%]su%ﬂnd {llﬁlt&%%%éag;ﬁ (}252&?{[ 0? ok lE)‘éel{lsed as

rel eases desirable avors, e.g., er or

i ey wrappbis be atcerpmmawmmtm atélhlogic tmmnegt ofttheidengiation, and/or
have bee 0068 The fu #enent 411 is
nduEkge ph B3 PUEEPEE bR P Pateaistis aghements

emgmgmoﬁ@ﬁheggq; sl eeve 422 (e.g., perforated
nmetal | i zed paper) and optional inner sleeve 423

(d0Q/3] praferonanew tnéh@mbczbmemaqﬁﬂgis Aapand2(®), thé mmeewrapper

42 | ded i 4

(5 FRG oG P P gl Prhere ‘et G tbrale rpmmiring
awacesdek and ke virBhRidi dbuni@bbaceb chil@lldred ket Qélgﬂeﬁg ¥ébacco
422 wi th an annular space therebetween. Flavor

499d.i Ehehianer wwiappernthieontar vapprsy or HotB wwrwaappelmdam catalyst

LIRS, Dok, L1 LSRR, BBRRSLED TR v

alwtebwildr imdteriab: elmamﬁpu@cwmé B@ltghmhﬁ@r@ﬁi@ﬁfde%%ta@i‘s@ modified
i gorrbust ion of the heat source. The fuel
“@ﬁefﬂ er41q SRACHs nanepaitiels carhosmevridpeatalist andihesaslyst

ue%a r%riﬁ eath Wf?ep&%geﬁg%séﬁ%@ofﬁﬁf@ehp %bfne ﬂ{b%d? heents the

ement €'s m) i'ng ar
c additiong bfigl eatalyst m@zﬁﬁedt th{ﬂihe ta discodor, thavraphegre. 2 Othe wrapper

er and an o If desired, the catalyst
%&?ﬁ%ﬁ‘éd‘%éﬁ‘e@ RIOW TIPS HEtc ERER. TbeHer SHEPEHBRUH o

fF ?dé%@méo@ cbid® RAPFHhitd, RALHS pRbed HBufd BRIk SrIHRNBLH the
inner wrapper and the outer wrapper can be selected to give a desired smoking
article performance with respect to smoking article properties, such as puff count,
tar, burn rate, and ash appearance. Accordingly and as shown and described, for
example, with reference to FIGS. 2(a) and 2(b), prefetred embodiments of smoking
articles and methods of making smoking articles can include a tobacco rod portion
of a cigarette with a nanoparticle carbon monoxide catalyst supported on the web-
filler material of a first wrapper with a second outermost wrapper, which does not
contain the catalyst modified web-filler. Also with reference to FIG. 8, the central
tube formed with catalytic paper can satisfy aesthetics by placing the catalytic paper

in the interior of the smoking article.



and 7. Further, while one enbodi nent of a fuel elenent
cigarette is shown in FIGS. 6 and 7, the catal yst

wo@ifliEe paper di scl osed herein can be used tPCT/IB2004/002192
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surround the fuel elenent and/or in place of paper

| ayers in other fuel elenment cigarette 25 arrangenents
than shown in FIGS. 6 and 7. [0069] FIG 8 illustrates
a.cigarette 500 having a concentric tobacco rod 510
that includes an inner tube or sheath of cigarette

wr apper 515 whose web-filler mgterial supports a
nanoparticl e carbon nonoxi de catal yst, such as an iron

ot de ¢ . an
erer Sy s 1k SRDLAR (£ CLA b ES Peh G Mo
f | iIn¢ladingesllalegicditersrmdaratat Sibdifiddivwedb-Alle iatdrashed iho the

i i ppi. 511 j ti onal
¢ AERREREDIY btk B0 Bk wRBBer Bificene BBl Bt or
WBupPEHihg hk8SpREdlE CBRORHoRA0RES 2ataRdt. " COaXi al " | ayout

thah can_be produced on a Hauni Baby rod making
mel@RT3e Ths wrapmet eantheswmy maitable (duohiienbatephe. dfor example, a

; ; S def
o FRER SR Lo A DR R o POkl il 500050 o
t chdeqermudbilityl dfdfom ARG 5 IGHRBLOA vhits Q4R 80 BATRESTEA units.

wrapper P%si: extends al ong the outside of the 5 fobacco

r dﬁ %ﬁ? eHa0Ly.the VeSS @dwsis ieiahit Siempatous B0 gim’go pbotstS
ofs/Ge P10 i I incl yde an .
R P i AR A PR ORBIITE Il . amy suitable
c dlagis axeigin forthe weappenedn b eped. Fbbekanile digphdass weight,

Vi ew. s[tOO%ZFO% The central Cgéﬁ rc}egi on 512 can be hol |l ow
anedé"/"o3!L Qan HE p%?fﬂtSPBIqu_t/aBlrg Brdihe of eatalzd. i ¢ loves alebyst
CUbading Is@tleafed, then Q‘I(ﬁ;tré?'rb@%% yve%ﬁgw p@?t:%}l ¥ Bed. ™ Inn

di anmeter, 10 nore preferably in dianmeter. |
o0l ¢ pihex permeabilities ofitbe wrapppp@s nEbSurediby CORESTA units) can

c r d i,n | ayered arrangenent. with at | east one .

o PSP Blsed e e BT or AP CHICE S v anier dich cgamble, in
nandpRgél Wi@pestiad YmeailGHrairRAARREE bE 'uﬁ tc? 8&000 CORESTA
oxide, is supported on a web-filler matertal, 'such a
caeits althprghonpermpabilifiethatis drwemoa pigher ci% utiizede Thickness of

[ OB b o by sf BB T MALRIGL Bkt ety
stiom 2hat Sheddrosp p@d‘tcﬁﬂoﬁa@laﬁars i€ BdufilabBiewiaph& h bk from 0.1 to
ic?gs,e the end portion of the tube to coll apse upon

°s shiprmgpbilipr of the firsé layergnddas hewela Sticltriess ofifem 0.1 1o 2
Thfhet tld ARRhOG Jradd fsPlaFaN HA% A rfo'eler}/leea%ill?t¥ afid the thickness of the

first layer and the second layer can be selected to achieve a desired total air
permeability and total thickness for the smoking article.

[0077] Nanoparticle carbon monoxide catalyst loaded wrappers were produced
and compared to wrappers without the nanoparticle carbon monoxide catalyst.
Table 1 summarizes selected properties of a coﬁtrol paper (designated X) and a
Wrapper paper with a catalyst modified web-filler, e.g., nanoparticle carbon
monoxide catalyst/support material (designated Y) as a filler material. The
nanoparticle carbon monoxide catalyst was nanoparticle iron oxide catalyst in the
form of iron oxide and was supported on the CaCOs; web-filler material at 25 wt.%
catalyst loading. The nanoparticle carbon monoxide catalyst/web-filler material was

formed as described herein from a slurry without calcining.



nunber of different enbodi nents of the central tube.
In an alternative where the <central tube coll apses

wob@a/1iese is applied, the central tube 515 caPCh#B2004/002192

10

constructed 20 in a |layer arrangenent such that an
outer or top layer is nmade froma material having a

hi gher thermal expansion coefficient than an inner or
bottom |l ayer. As a result, when the end of the tube
is heated, the difference in thermal expansion
coefficient between the two hayers will result in the
end portion of the tube collapsing upon itself and, .
optabR Bl Edecte® pld g Qfwih
central tube 5 ?%d%éghég B)g Wéﬂsaﬁ%eg %%hr %%tgl g gﬁ%rsg%eg i‘?’%‘g ?ﬂelﬁrt as
t ypeepastd fodiseer Waeprey Wittout Chfabseltodifredr Wab-fdkepansi on
coefficients. The difference in thermal expansion
coefficients of the layers can be a result of the

types of{ paper having different proporiions pf
cell ul os (or different pinders. |One or pore of
t h&2aplef }@H%/ﬂf‘?ip

wper el n EVARAGPAI {1 ol Eod@kal Y SlogifdCll ARIAANDRAN Gl @oRESTA
fon oxide, is suppgrted on p 30 web-filler| material,

ich as [CaCB. Al t er|radidiyt| y| Wob#ider pdiogding i £(&/mD ar|Wnits)
WO 2004/ 110189 PQTibBREOA PRI |32 cel I pl osic
ased fijl n8 can be used for the central tubel 515,
nyone of which can | Vakfilldel Wiwpremt alSpmplenodi f i ed
eb-filller. [0072] lifwdesi reHQ% bher cat(@{'%si c{ paper |can
e used [at other |odgations and/or fof any” of the
aper | dyers of the |chFkt tefiliown in FIG 8.
irt her,{ whil e one gnbgglirent joadin®df @ cigarette with a
brous heat transferl tube isl shown in FIG _the

svyoTownw—

es [ofaifeper | E¥AYHe a 108 al yi Besipap|dtermeability

at al ytilc paper disqgl osed hefrein can|be used to

ugr ound &heyt obaccq rod portipn, orjcan be u as

he w agper, ’be i ncqgr por at ed é|0:1)to a ¢cellul osi%ﬁéjl 33V5

pnponent(AMBACGMRT i It er port|ion, andfor in [place of

aper Iay599r7§) i n othgr porous| heat transfer tjube
€ a

garett rrangenents than shown ip FIG §. 10

DT OT O TMWOT TMOT

0073] Referring now to the |enbodi mept of FIGS 2(a)
ng 2(b), the inner apper nd t he(outer v*ra er |are
i ngi Vi dLé}anWchEeers %r nmed i r?aosepara & paper|nRilng | 3375
pIr ocessesraangtideat er (w apped laround t pbacco qut fil IHer
tio fromja ci et t.e [tobacco | rod. Thg inner |w apper,
the outqrcafﬁ!gg{;%ééor bot h wrlappers chn incl yde the
clat al yst| partiathisf i ed web-filler, e.g.,|the nanopartig¢

C&F-ben—ﬁceneae—de—ea(-ép,fst sugported by a

e

[0078] The nanoparticle carbon monoxide catalyst to web-filler material ratio can
be varied by subjecting a shurry of nanoparticle carbon monoxide catalyst/web-filler
material, e.g., the slurry of nanoparticle iron oxide catalyst/CaCOj or other catalyst
‘modified web-filler, to calcining at different temperatures for different time periods.
Also, the mixing conditions of the slurry can be selected to achieve a desired
distribution of the web-filler material with the nanoparticle carbon monoxide
catalyst. For example, the speed, time, blade type, and temperature can all be
adjusted to achieve a desired unifofmity of the nanoparticle carbon mono;{ide
catalyst to web-filler material ratio. Alternatively, the nanoparticle carbon

monoxide catalyst/web-filler material can be co-precipitated to form a particle or a



15 web-filler material. In exanples where both
wrappers include a catalyst nodified web-filler, the
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catal yst loading in each wapper can be the sane or
different. In sone enbodi nents, the addition of a

catal yst nodified web-filler can discolor the wapper,
e.g., the wapper becones non-white or brown. For

aest hetic reasons, an outer wapper that is a 20
conventional color, e.g., whibe, can be placed around

the inner wapper. Both the 1inner wapper and the

o e . . i d ir T
b
ar€aOelipm dpéis hyesidimg iz barbenape) ShchcasWd, COst &¥as phagerprecipitation

acetprdof B BIRHARE b Rard eHelt b RS o piap-Ble
andatéfidl lcan BIs6 beehfbyRAD ¢ 8B e, %p??&bbﬂﬁog 8r §rh Qgﬁﬁques

and net hods of maki ng snoki ng articles can 1 nclude
t olsabevsedod portion of a cigarette with a

n rtgcle_carbon oxi de, .cat al yst suppoyt on,the.
NPT | VENE iR ] P RO ST aP PR L C R in the
OUbRF BPAAnophARREkon MHE Batl9QSsRR s NOQWOBIAT Nerfine Tron Oxide,
catal yst nodified web-filler. Also with reference to

FIsGrts@o conteride@tto 810 at v bmnfeoatnrechboie hSWEE,giryferablypaper

can satjsfy aesthefics by placjng the catalytic paper
S0CPRCTEE Sve APBRC o Ao BHEDhe EprPricstTate 'S 15 CO; by

2 %ﬂ%%a%@cglg ?roﬁ) Gtde %%&%%{ g%ﬂ%ﬁced b t}[e%éf&] mﬁ%fﬁégﬁ@\ea%'é}yort of

wr ap a snoking artic conpri ses a paper

i e0 tthagegien bfithe mianofartide sarborimancxwitiakytalystmd COegway from
-filler. incorporated into the paper. web, The

ot feplon qfdhe satldstue - fir flogt withe thygrokgngaticls. | Tegether, the

ca alays .e g [ OO%Sd]nH'%'%gal\?\?ggﬁgF}h% %e%be a%ﬁggilét a Iagfgdc the

c eperafion ofthe nanegmpidcle c&bon exanyilie catalystor ef er r ed

W r.can ve basi s i ght of from about, 18 g/

¢ dOR . DB tpeg i Bt st KDt Pyt Shp G aBo (s the

CORESIA 68 dnfoltify aRRW. Bl HKIRERIMYMM &dvels WRAR the smoking

preferably, the wapper has a basis weight from about

3@ttiplapxyeenalifuses4ato agd earban nanlside dififiesgb oiri efithe smoking

a ESTA uni,t.s. wever, any itable 10 .
SIRINTR S R TR
exangheated iMitghRfiphasios thardighétte, e ., Shear B8 clgdrdf viapfer, in
can support a higher |oading of catalyst. IfT a |ower
e burn zone.” The oxygen concentration is high in the same region as high
c atoq] g g
CO concentration due to diffusion of O, from outside the cigarette. Airflow into the
tobacco rod is largest near the burn zone on the periphery of the smoking article and
is approximately commensurate with the gradient of temperature, e.g, larger airflow
is associated with higher temperature gradients. Thus, the highest airflow is also the
region of highest temperature gradient. For example in a typical smoking article, the
highest temperature gradient is from >850-900EC at the periphery of the smoking
article at the burn zone to approximately 300EC toward the center of the smoking
article. The temperature further drops to near ambient near the filter end.
Furthermore, the temperature drop at the lit end is very fast and within a couple of

mm behind the burn zone in the axial direction the temperature drops from 900EC to



| oading is selected, then a | ower basis wei ght w apper
can be used. [0076] Other perneabilities of the

worv@pperis{ as neasured by CORESTA units) can bRCT/IB2004/002192
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sel ect ed based on the application and | ocation of the
wr apper. For exanple, in 15 nultil ayer wappers the
perneability of a first [ayer can be up to 30, 000
CORESTA units, although a perneability that is |ower

or higher can be utilized. Thickness of single-Ilayer

wr apper can preferably be fropgl5 to 100 microns, nore
preferably from20 to 50 microns. Additional |ayers

| DORERUIFrLEY BFoMaABRS i
O B o MO BE o A0 B e O schmblon P drofiRuts in
t Riigrketees sludifig fmokmg@ afdd smoRe Rmutioesnd dedivehyi ekrbessumnf in

t first_ |ayer,., Both the pe ability and.the

¢ iR X B e fASE © %wel_?erﬁ%’alaflﬁ%ag Pehery ayscertan
ber ah&Gtig tobskcdFaiave v%l.%?gh.fm-%z% @988} &nd Richard R. Baker,
permeability and total thickhess for the snoking
ar'Matipéon piD7 Bas Rermopmnt R egiensorittion Gigarettds GembastanyGdal

| caded .oduced dto.
w AR LY SRRRE CIFRE RERBSAY e PO e SRR smsfong. vol 11,0,
cat ghysi7, (1981)Tablentdnts BB £ mcS BRI EbrB MGl &R e.

~of a control paper (designated X) and a w appér paper

wilf¢81d cHieatopsion gad npandidy webarophitiele, caghag monoxide catalyst in the

n t noxi de. cat al yst/ support "
"APRRG b ARLAPD o SRR 5, R RRR pyrecteriscs
narbipéed ircd Buoapkonrmaxrde (6 adjabtysk., WsedlaRBAASd, Blifimize
iron oxide catalyst in the formof Iron oxide and was

s @p puriEEedhe eopyersieorte R~ ite Cok. hadenoriting aguerss whurm,with
3 i : | [ xide

o SR E PP Singt P er B AP ARALY b bEn RRER0 RIS
hexanplef thorsold sdaliinr y smbltihg attictadeattes g pedlDtaRPL4tlilddBeater

PCT/ 1 B2004/ 002192 24 Table 1 - Selected Properties of
v@%&;ﬁéﬁ%% %ﬁg@w%@ bwBgeRe ceB-VEishiniapper2 ma ofthabuimerpne,
A U N ORI A
Pesreadidrokide cMalyt tadl bel@R@GtedghdtdpMattshin 8 divedtt@hyShiure range,
Wi ght (CORESTA Catal yst Web-filler Loading (g/nR
Uﬁﬁ‘g g yvrapped can exmppEacthrpdiin whichbp cafalylsfemo@i%a@ pesb-filler, e.g.,
SﬂEﬁPAp%rticle iron oxide catalyst/CaCOs, can be incorporated in those portions of the
wrapper that are predicted to coincide with the appropriate temperature for operation
of the catalyst. The selective incorporation of catalyst modified web-filler can be
realized, for example, by using different head boxes containing the selected
concentration of catalyst modified web-filler and/or locating head boxes with
different concentrations of catalyst modified web-filler at selected positions in the
papermaking process corresponding to selected locations of the catalytic paper to be
produced. .
[0082] For example, a preferred nanoparticle carbon monoxide catalyst for use in a
wrapper for a smoking article is catalytically active at temperatures as low as
ambient temperature and preferably does not deactivate even at temperatures as high

as 900E C. The preferred nanoparticle carbon monoxide catalyst can be positioned

along the entire axial length of the anticipated burn zone, e.g., not only at the filter
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catal yst/CaCO3 particles 5 [0078] The nanoparticle
carbon nonoxi de catalyst to web-filler material ratio
can be varied by subjecting a slurry of nanoparticle
carbon nonoxi de catal yst/web-filler material, e.qg.,

the slurry of nanoparticle iron oxide catalyst/CaCO3
or other catalyst nodified weh-filler, to calcining
at different tenperatures for different tine periods.

A &, ofttﬂ@srﬁbléhg Qrtfcf) did } sdibe ¢ %{ai%tﬂgﬂg & %ey Iirc?r% e t to the

sel ected to achieve a desire ion o

welblidriend during ey, i Be axidl Ichstrﬁmtmamxﬁ ﬂ&rﬂampa&téela rcbﬂ;@n monoxide
[ tal yst. For, exa spee tinme,

o BV S s sy P B btvatn s SiAiaheag B ke and the

aCﬂhmsyﬁﬂale@ﬁﬂjoh%ﬂéﬁicfe%fﬂ}tsi/f&fthé @@ tH BBt ltf CO,. An

carbon nonoxide catalyst to web-filler materi
r EXpBplepf ae@rﬁmed@mpattmée mh@pmonomﬂe catalyltoincludes

oo AN B SRatie 188 hide. Shictauitls @ cofv et B0 H0rrb 289
PGInb&RARGLARRLSBRC25 powder, e.g., chenical

precipitation methods can be used, such as
pr[@@$ﬂ| tlatd fmghel@@ﬁii)la‘ am@ﬁtﬁyﬁye addicaglyat that Badhination

t hods t
a5 e P iR FomnbR s R b an e ah disent topagiure range
OrYr Qvarlppind ﬂe&ﬂp@faturE@In%Eé Rhn 6&0se 15 %r@aﬁeﬁ AR tQ%SgrauEé’ Fange at

exanpl e; “vapor “depositioni or spray techniques
bevlyele @lom[emgqf VBitd EOnetn vésinandtd incleesdithe bgerating period of

Lgﬁo tind |StcalS zﬁﬁoﬁﬁgéﬁgé(?%gleg’% ) ai};al )é’%é‘f}@g %gl?m&%%sginay operate

StpBbthiabBvd &KYUt WK and at 300EC to 400EC and thus converts CO to CO,
both at the burn zone and behind the burn zone, effectively increasing the
conversion time and the area of the Wrapper at which conversion occurs.
[0084] Although the catalyst is described herein as having an operating
temperature, the term operating temperature refers to the preferred temperature for
conversion of CO to CO,. The catalyst may still operate to convert CO to CO,
outside the described temperature range, but the conversion rate may affected.
[0085] Samples of wrapper with CaCO; web-filler and wrapper with catalyst
modified web-filler, e.g., nanoparticle iron oxide catalyst/CaCOs web-filler material,
were produced and tested in smoking article configurations under standard FTC
testing conditions. The nanoparticle iron oxide catalyst was NANOCAT7 Superfine
Iron Oxide. CaCOj; supported the nanoparticle iron oxide catalyst and was produced

by a slurry method without calcining. Nanoparticle iron oxide catalyst loadings in

.. the catalyst modified web-filler of from 15 wt.% to 50 wt.% were tested and

compared to a control sample without nanoparticle iron oxide catalyst.
Characteristics of sheets containing 30% web-filler loading (either CaCO; web-filler
material or catalyst modified web-filler) at two different basis weights of paper (35
g/m? and 45 g/m?) were investigated. The smoking article configuration included a



starts to convert COto CO2 at a tenperature above

150EC, preferably at a tenperature above 400EC.
w@daitiiasal |y, the conversion rate of CO to CQ2CDIB20@/002192

nanoparticle iron oxide catalyst is enhanced by the

rapid and efficient transport of COto the region of

t he nanoparticle carbon nonoxi de catal yst and CO2 away

from the region of the catalyst, e.g., air flow

within the snoking article. Together, the operating

tenperature and the air flow pgthin the snoking

article can affect the operation of the nanoparticle
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artinelagizédiroDgle he paper wrapper. After a typical
2-second puff of a cigarette, COis concentrated in
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cigarette wanngles | valhd ik o NilshUEDsgRPe. The
oxygen concentra [ sane reglion as
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Jafgr getst C%a{%?ré a'gurﬁl EEJ gv&(Fl " h%bperl ph gﬁ/ﬁgf (ﬂ&d“““’n

Simpigs arjthoaliaga wmgfcg.)ar EdHCizt [edme/Cignme Ratis at Lin CO:Tar
th the cragg]e%‘nt of tenpgrature, je.g, larger airflow
5 associ 4t'e i th hi gher {tenperatlure gradients.
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t he hi ghegtFilérr f1 pw i s al 30 the 25 regi on ¢f hi ghes&ntrol
t enper aturﬁggg/ﬂdi ent . For |exanpl e jin a typical snpking
atticle, t ““hi ghest tenperature |gradient|is from
>B50- 900EC at the[peripheny of The SNOKI NG| articre at
t he burn Zone to aggrom mat el y 300EC towar ¢l t he clent er
oflthe sm¥ing a TR tenpdriftiire f(ilOher deopel
t p near anbi ent nEear the friter end— Furtihernore;the-
t pnperaturie drop at the liit end iq very fast and
w Hhin a ¢ddpl e of 1580 nm(Behind tih-Ddurn ¢6A8 in 2he
agTar—drrgctiom t{re tenpetature—drjops—fron906ECto— WO
2004/ 110189 PCT/1B2004/ 002192 26 [200EC. Fyrt her
i pflbr mat i g25on ai 15.8w paq #8erns, thid.€ or maf PGB of| 29
constituents—n—rtgarettes—durihg—StoktnRgant—shpke————|
formation{and del|very cap be fourdd in Rifhard R
BaRer, "Mpchani sm 4.4 Snoke 8For mat ijdno and Debiever y"34
cent—Agvances—r—tobacto—Setenge—vol—p—Pp—
184- 224, (1980) aphd R chatd R Baker,
35 g/m? Catalyst | Tar Puff Ct. CO CO:Tar | % reduction
Samples Loading | (mg/Cig.) | (puff/Cig.) | (mg/Cig.) | Ratio in CO:Tar
in Web- compared to
Filler Control
(Wt.%)
i 0 18.1 8.2 16.6 0.92 Control
ii 25 17.0 8.2 11.6 0.68 26

iv 50 14.5 8.7 9.5 0.66 29




5 "Variation of the Gas Formation Regions within a
Ci garette Conbustion Coal during the Snoking Cycle",

w®edounage zur Tabakforschung I nternational, voPCT/IB2004/002192
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no. 1, pp. 1-17, (1981), the contents of both are

i ncorporated herein by reference. [0081] The position
and quantity of nanoparticle carbon nonoxi de catal yst
in the wapper can be selected as a function of the
tenperature and airflow characteristics 10 exhibited
in a burning cigarette in ordgr to adjust, e.g.,

i ncrease, decrease, mnimze or maximze, the
conversion rate of COto C02, by depositing aqueous
slurry with catalyst nodified web-filler selectively
d{(m'sgp Therdpalpein Mol iddiReh st théelis arekergbiag rédvetion in
solid coal in a snoking article reaches .the pe

kK.
t epkar antin i the tegh @aatsiies mpdawills Hramee VARe %?6%&{ §at rpogified web-
b S .
5y B, S MR e
bisicreagesifnm Thidso 34%nanp athiyst increases from Mowoks ©es0 wt.%
i SeeE iodh IS STy HEpa ot e OB AR gpgipn in
| oM ClefdS 1iﬁ%t\aa!r§éﬁ5% E@% i & S&W&fn‘ thé Busf cg%rg: Further, the

nanoparticle 1ron oxi at al yst/ CaC03, " can
i GOcTraati debréased ndémtipg conrdasonofetwern thaCappatalystraat the

are predi d..to coincide wi.th the ropriate :
CERBEIR L1 DIeBPRE S B 6o DR AT St Y apgre selective
S&] €91ah¥ €0 WaOFAAERL bPA gfehtef Blopbitih tHRATAY tivantageously, the

web-filler can be realrzed, for exan_‘ElIﬂe, by usi ng )
dirhpast efthe BiEhchtilysie ypewiar kvel ingedused. s Eheapesnt of catalyst used in

[ I T e

calvalkyst nodified web-filler at selected positions in
t he aper maki ng process correspondi&g}to sel ect ed
0

| H087] oAsblef itlnErates aomyperativp igserestlés efeconyentionalfigagtte designs

[ 008 . f j I 2
O IPTE Sl GRS s
aﬁxﬁiﬂhcxhtgz_a'tais}rsc aiodlfiddi \cai-ﬁuerebglﬁi S\aﬁ}p&I I *tglwwmp@tdj ireshasimaded5
as I ent t,er‘rper ature an pre ra oes not . .

/e oY B BaViSR PEbeHARRBITS OGS WIS 2o GppoRarticle ron

Taﬁdg g&%@g@%&@g@g@g&h@%@t %{ehgn IH%@S%H&M%B&W,;{B

e
can one e entire axial length of
t babatied abpatastitlbiron oxnleeatalysgloading in thelogtadjtst triodified web-
filter WD 2004/110189 PCT/|.B2004/ 002192 _ 27 end of the
o FOR Ve 3 W1 el doading HAVANPGAT TRuRpTfcdean Qe o

t pe%péc't to £ %a{agfs{ Hl%diﬁed web-filler (about 9 wt.% catalyst loading with
respect to the wrapper). The smoking article configuration included a rod length of
63 mm having a diameter of about 8 mm and a full flavor filter having a length of 21
mm. Each sample had the same conventional tobacco blend. The two sample

cigarettes were then tested under the standard FTC conditions. Table 3 shows the

change in properties of the two cigarettes.

Table 3 - Comparative Test Results of Select Properties of Designated Cigarettes

Sample Puff Total Particulate | TPM/puff | CO CO/puff | CO/TPM




filter end during use. The axial distribution of the
nanoparticle carbon nonoxi de catal yst provides

wa@ adoftilci1e@nt contact ti ne bet ween the nmi nstr eaPCHIBG/002192
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and the nanoparticle carbon nonoxi de catalyst for the
CO to be converted to CO2. An 5 exanple of a preferred
nanoparticl e carbon nonoxi de catal yst includes
NANCCAT7 Superfine Iron Oxide, which starts to convert
COto CO2 at a tenperature above 150EC. [0083] In a
further exanple, a nixed cataéyst e.g., a catalyst
that is a conbinati on i ndi vi dual cat al yst

mposTtions tha Nféit ﬁﬁgdlt at—a i fyf ﬁlt
enper at ur g range 8 er llappi ng teﬁ%g atjure
anges, can be uségmg) o broader) the tengeraturie range
which cnonvorsilgn of CO to COR2 can odeour and to

117

ncrease the opefating period |of the datalyqt as th

SBBEAcb7Sar BOPR above abddt! S00EC | ai BbOEC |84

DOEC and thus converts COTo|COZ Dboflf at the burn
pne and bghi nd the burn zone,| effectively increasing

heampledony8Bsi on48i’me and t he %P ea of |t}e5 wiadpper af 0.28

AAAAAA laYaYe W Al t-haorlah +lhd ~~t Al -+

= NAJOND—Q®= 0O

Heh—CconverStHofTotetS: Luuu'—rj Ar-tRoygi—trg—catatry
5 descri bpd her¢in as havi ng|an operat|i ng
EERAELAt Ur B+10.be| tegm operating;fenperatype reiebs tp.333
he preferfed tefperature for | conversijon of |[COto

ao2s) The catalys nay still operate tojconverfit COto

AAAAA haod rom oy hiit hp

~ — —

La) Ty H
C L Ut 31 C l ||C UCD\JI | UCU L CI PCI al UI C rarrgc, VAR LILI

conversion rate may affected. 20 [0085] Sanples of

WGBSR P‘I‘Gt $shREHBe Wretdalib®bf @00 \W@EPRBES 5Wintdlsample (A) of

catalyst nodified web-filler, e.g., nanoparticle iron
oNANROCATA| SpperfDa @it Weide (Tﬂab@r) andeample, (B) wei €0 mg mixture of

p%ﬁ 15 s B o NaR O T SarEPeen Crge 85 CaC8; Crrace
Eoﬂl‘e‘fl@ 9' e c[n‘?%xﬁgﬂé gle(&g%@ as%esg@%!ﬁ@e%z function of

erfine” Tron upport e
nazmmmtweah e fiomotbe xdader catainyst the samplas (4y adu@d dn@ an

VfpsBhthitent Hoyiiodh gt Tk fovhiie denf g0 k%'eﬁw s the

V\ﬁ&tlan b8 w211 2EEARnbR \’l’tor% fhothég le FXRRGOE ?; 3 ;@Hﬂle Iron

conpared to a contro sarrp e Wt t nanopar |ron

ORixittR ahdtt% wbiture oENAMOCAT 7SS ipesiref Ir@h@gids 268 Wa@iO) itigonset
30% web-filler loading (either CaCa3 web-filler
naf eqnivalsioprocewis at gt ABRHI 2SR, mématﬁng thefrthe activafion temperature

P ORNTE 17 et B oS B R g Aageied B i Tacon

c Rﬂ)fSBP AR Ghatl S8 Swas also investigated for heat treating the
NANOCAT® Superfine Iron Oxide on CaCOs. Calcination is achieved by taking

catalysts from the slurry method and heating them in the presence of air for an
extended duration. For example, calcining at a temperature of no more than 500EC,
preferably from 200EC to 400EC, for a period of time of from 1 to 3 hours, e.g., 2
hours. Without being held to any one theory, it is believed that a calcination step
can improve the bonding between the catalyst and the web-filler material and that
during the calcination step the catalyst surface is improved due to evaporation of

bound water molecules.
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mm havi ng a dianeter of about 8 mMmand a full flavor
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same conventional tobacco blend. In each category 20
cigarettes were snoked. The average results for

mai nstream snoke are sunmarized in Table 2. 5 Table 2
- Average Results for Mainstream Snoke 45 g/ nR
Catalyst Tar Puff Ct. CO CO Tar %reduction Sanples

Loading (ng/CGg.) (puff/Gg.)3Ing/Cig.) Ratio in
CO Tar in Wb- conpared to Filler Control (wt.% I

o [&@0] &FI1G. 16 sBovks 3 eféttofehlcinktiod 6f FANOGAT7 B%p&fi%e ®n
1l 25 15.9 8.2 11.6 0.73 29 N 50 14.4

0 Q?@d%@ds@a@@mt CHY Wt Yestatatyt laging igithe mlmrr@nﬁ% web filler.
£f/
PSR RTEER SN A U o g o

C(bmherrahcto( euntifing cBtally8t thodifizd izsfé:bﬁil&,r 9Zh€9ﬁiﬂidsphere hﬂdlu(ié'a 20.6
8.7 9.5 0.6

(fe g)/z ﬁ%%ég/ E%gﬁv%ﬁwﬁmé%/ﬁ%% 0"?91“[ 068 é?O(’m&(Hv@g@n The heating
dtg%\% Q2§C/rﬂﬂ%%a_|l§vé Bales Efé%rgsteh’&dqﬂ F 't[@ 90 ‘ﬁé({% Lepresents

uction I n rati o i e test cCligarett
W[rd:d[llts\pﬁﬂme:atah}a;vtrmdlﬂedtvﬁbyﬁlﬂer Radtholit €fcingion, Trace B represents a
sample of catalyst modified web-filler calcined at 200EC for 2 hours, Trace C
represents a sample of catalyst modified web-filler calcined at 300EC for 2 hours,
Trace D represents a sample of catalyst modified web-filler calcined 400EC for 2
hours, and Trace E represents a sample of catalyst modified web-filler calcined at
500EC for 1 hour. Asindicated by an increase in conversion to CO,, the onset
temperature and the conversion percentage is substantially unchanged between the
four samples. At temperatures above about 400EC, all calcined samples had higher
conversion percentages than the noncalcined sample (Trace A). '
[0091] Based on the CO to CO, conversion percent, in the exemplary embodiment
the nanoparticle carbon monoxide catalyst is present in an amount effective to
convert at least 10% of carbon monoxide to carbon dioxide at a temperature of at
least 400EC to about 900EC. Preferably, the nanoparticle carbon monoxide catalyst
converts at least 25% of carbon monoxide to carbon dioxide at a temperature of at
least S00EC. More preferably, the nanoparticle carbon monoxide catalyst converts
at least 50% of carbon monoxide to carbon dioxide at a temperature of at least
700EC.
[0092] Following the investigation into the effect of calcination, the surface area
of the supported catalyst was investigated using BET surface area measurements.
Three samples were tested: Sample 1 was as-prepared 30 wt.% catalyst loaded
NANOCAT?7 Superfine Iron Oxide and CaCOs, Sample 2 was 30 wt.% catalyst
loaded NANOCAT7 Superfine Iron Oxide and CaCOj calcined at 400EC for 2
hours, and sample 3 was CaCOj; formed by chemical precipitation (so called

precipitated calcium carbonate (PCC), as opposed to natural ground CaCOs, so



filler as conpared to the control cigarette. The
percent reduction in COTar ratio 5 increases from 24%

w0 20034%18% t he catal yst i ncreases from 15 wt . %®CDIER004/002192
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wt.% catalyst loading in the catalyst nodified
web-filler. Coincident to the reduction in CQO Tar,
there is little variation (e.g., <1 or <10% in the
puff count. Further, the CO Tar ratio decreased

i ndi cating correl ati on between the CO catal yst and the
reduction in CO Wen used imppaper, the nanoparticle
catal yst was nore selective 10 to CO and CO was

r 414895014 A1 @B RhAonREBOLY) £1d WAARed @5 a control sample. All
Advantageously, the inpact of the CO catal ysis upon

t samples/ebrei witgasshdeat d S0 doranbanmpriof tocthe ABSmeageement.

t f h ci [ b 4 .8 .
o PR B W et i Su PR o b wios
TRRINO B AT St kR8P0 L ORI 4 | %@fé@% ah@3 UWhddSappfoximately the

conventional "cigarette designs and made W t hout "a
f kdneBET Sarfptecardasisefonaraad pfiek datcizativane pnoethib 1 @ffondnd that the
t catal yst nodified er .and .

i th b-fil
ShiFD g e of STt TACa A ABMAGERAISY %R Sppeiude
LG apRlRdted Gabhal %Sh ofRdididasnmp td ﬂah@%%rtci:%k;%anbon

h
nanoparticle iron oxide catalyst fixed to | o
s uppoxite vatakyst, &lg., Jamplhd. ThwpSemples Aand 2 infisatedhai sdlgdng

nanoparticle iron oxide catalyst |loading in. .
CERSIPE baish 4 Bike RS R Pl R e WDl gy gquversion
| gadone ChNANCCAT7Superfine Iron Oxide with respect

to the catalyst nodified web-filler (about 9 wt.%

cﬂiﬁfﬂ/sﬁn daeTRFCmpiay epbegiment, pdow fRpapeRguopagle carbon
SRR L B A5 g A0 et

f haw aandpatticts cdrboti m@nexitiecgilisto LoRltemperatiraahd seamioem
had t he same conventional tobacco blend., The .two
s imgiesatprs C@FW%@%’E‘W@%‘? ¢lifretive ergiqayol the ssactipie zone for CO to

. A . _
SO  SO R Beteb bnhre
Cexqih¢ratic veaciies teniRésdbdlew die iSeition terPparpiare ofdhe wirapper.

A Sl 44 S5 BOTRY S BV TOLEL AL LA e

PCHAy AR 00&1 B D asdP ol 48T CérdMsed Ththlystsah oxidize CO at
near-ambient temperatures. A suitable ceria-based catalyst is disclosed in
commonly-owned U.S. Patent Application No. 10/314,449 entitled "CERIA-
BASED CATALYSTS FOR CO OXIDATION AT NEAR-AMBIENT
TEMPERATURES" and filed on December 9, 2002, the entire contents of which are
herein incorporated by reference. Another example of a low temperature
nanoparticle carbon monoxide catalyst includes nanoparticle additives capable of
acting as an oxidant for the conversion of CO. A suitable nanoparticle additive
includes a metal oxide, such as Fe,Os, CuO, CeO, or Ce;03, a doped metal oxide,
such as Y203 doped with zirconium or Mn;O3 doped with palladium, or mixtures
thereof as disclosed in commonly-owned U.S. Patent Application No. 10/286,968
entitled "OXIDANT/CATALYST NANOPARTICLES TO REDUCE TOBACCO
SMOKE CONSTITUENTS SUCH AS CARBON MONOZXIDE" and filed on



Sanple A 7.5 50.5 6.7 21.3 2.8 0.42 Sanple | 8.3 48.7
5.9 13.5 1.6 0.28 change +10.3 -3.6 -11.9 -36.6 -42.9
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to CO2 for a 50 ng sanple (A) of NANOCAT7 Superfine
Iron Oxide (Trace i) and a sanple (B) of 100 ng

m xture of 25 wt. % catal yst | oadi ng of NANOCAT7
Superfine Iron Oxide and CaCO3 (Trace 5ii). In FIG
9, the conversion of COto CO2 was investigated as a
function of tenperature in a&3flow tube reactor
containing the sanples (A) and (B) and an atnosphere

WNbPemdbet Y 8802tk cdrfle 68Atenthi6f Frhiel afeicgein@scoliBted by

m/mnute and the heating rate was 12EC/ m nute. For
brférendee sanpl e of NANOCAT7 Superfine Iron Oxide and

¢ W98, < o iy, MDEAN SRt shPfinks PG o0 At
| pelemadah Mg:ludeaiddithmabadditnas comvehaomdlyatsed & wedppers for smoking

NANOCAT7 Superfine Iron Oxide is not substanti al
afiftisles o fhesp addisiven eampinclufle dangxample eediary feﬁoawei%% s

iV g 4 td
VR SR B SRR Ry Bty ot
i srapphi, and/dr additiedsitogesuttat aldysted afh appeatraces hud/oyweb-fillers
met hqd and heating themin the presence of air for an
15568\p SR RAPSHt | on. For exanple, calcining at a

tZggjégr e ﬁeﬂ{od%%rﬁgleﬁﬂte@qg Bfreasyith ;ﬁgf E@PLonb A manner

to 400EC, for a period of ting o roml to 3
hesiexplairedhereifl. Thogatslysiihpdidied webifdler hat be useddny(lpramove
theory, it .i.s.believed that a cal ci,nati ste an
| PO o OE e AeF DO B BT THE TRy ooty St
Wehiokih |aﬁfcler§§‘$2§ rédlce R ElitiRte paatidlé Betrdifetiditdentd caalyst is
step the catalyst surface is inproved due to .

e vapoddetl intheofrapperb G memoks ferged Fenstifusst, sygh as carbon monoxide,

ettty g Bl e R D Rl (e A e

OgieGfRarthe B afd/offo?Oviiéh He catuBkylisds ah@éfiihing ahd/ot (¥ easily
catal yst nodified web-filler. . The conversion of COto

clppigasnide {aErBeReiPEsuetian htoueh o1 ERRIERERTOFESi n a

0 3 5 A ABAL 8 Sl R B o o
typical of the industry, including blends comprising bright, burley and oriental
tobaccos and other blend components, including traditional cigarette flavors. In the
preferred embodiment, the shredded tobacco (cut filler) of the tobacco column
comprises a blend of bright, burley and oriental tobaccos with or without inclusion
of reconstituted tobaccos or any after cut flavorings. Optionally, an expanded
tobacco component might be included in the blend to adjust rod density, and flavors
may be added. Optionally, a single variety of the aforementioned tobaccos may be
used instead of a blend.
[0099] Although the present invention has been described in connection with
exemplary embodiments thereof, it will be appreciated by those skilled in the art that
additions, deletions, modifications, and substitutions not specifically described may

be made without departing from the spirit and scope of the invention as defined in

the appended claims.



5 %02 and 3.4 % CO and the atnosphere flow rate was
1000 m/mnute. The heating rate was 12EC/ m nute.
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represents results of the catal yst nodified

web-filler w thout calcination, Trace B represents a
sanpl e of catalyst nodified web-filler calcined at
200EC for 2 hours, Trace C represents a sanpl e of
catal yst nodified web-filler calcined at 300BC for 2
hours, 10 Trace D represents 3 sanple of catal yst

nodi fied web-filler calcined 400EC for 2 hours, and
Triegs IECT8Re€ReNt s a sanpl e of catal yst nodified
web-filler calcined at 500EC for 1 hour. As indicated
by an increase in conversion to C02, the onset

tjrrper tur}rl .aggﬁfcpee 0con}/elrs.i on percentage is

subst ant T'ar y= unc a%é]g’ﬁsgleg(ween the four sanples. At

t enper atdiFestetbbao abbidvidO appat, thecatappactlichiding £eeb, a
had hi gher 15 conversion percentages than the

navebaAlEr matershApda ranpparticlacarbppowrpxs saitlysh thtwelpdller
t S ' he exenpl ary enbodi nment
t%%a?%ar%g‘g@&ﬁ%tgggar@%ﬁm%%%gygé catal yst is present

in an anount effective to convert at |east 10% of

o8 o e 50 35 R o5t e A Sl
n ' ' st 20 converts at

I gg@%&%@?gg eggéx%gﬁhfggér}g&)?ii %gd‘?gé@g?tbon di oxi de at a
tenperature of at |east 500EC. More preferably, the

ngnoparti cl e, car bo oxi de catal yst converts _at.

et " B SBPLER AN HENGLT de™ g cRdb A Bon Prige catalyst
t QAPEL MR ki sik€8Bless A5G and 0092] Fol | owi ng t he
investigation into the effect of calcination, the

surface area 25 of the supported catal yst was

i nvesti.gat ed, usi ng ;BET surface ar ur.e o

T oo damsrek o gt et 3 APl e FRERHLARL Sei g 10
wio%neat al yst | oaded NANOCAT7 Superfine Iron Oxide

and CaCO3, Sanple 2 was 30 wt.% catal yst | oaded

NANCCAT7 Superfine Iron Oxi de and CaCO3 cal ci ned at
4Q0EC for. :

c%'em’ ca epsfalé)(l:{pl %iu‘{rg?lle gﬁgl gf%‘qggﬁ?rgg"@%aﬁe | eltr?gltg‘é%ek?é’aboutz
cab §inin car bonate (PCC), as opposed to natural ground
CaC8, so WD 2004/110189 PCT/ |1 B2004/ 002192 32 called
ground cal ci um carbonate (GCC)) and was used as a

centr o'Th%%HBh{ﬁrg Aidle of claim 2, wherein the nanoparticle iron oxide catalyst
has a bulk density of less than 0.25 g/cc.

7. The smoking article of claim 6, wherein the bulk density is greater than or .
equal to 0.05 g/ce.
8. The smoking article of claim 2, wherein the nanoparticle iron oxide catalyst

has a BET surface area of about 200 to 300 m*/g.

9. The smoking article of claim 2, wherein the nanoparticle iron oxide catalyst

includes FeOOH, a-Fey 03, y-Fe,Os, or mixtures thereof.



sanpl es were outgassed at 150EC for 1 hour prior to
the BET neasurenent. [0093] It was observed that the
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Superfine Iron Oxide, e.g., Sanples 1 and 2, had
approximately the 5 same BET surface areas before and
after calcination, e.g., within 10% and that the BET
surface area of these sanples were approxi mately an
order of magnitude greater than the BET surface area
of sanples wi thout the nanopag4icle carbon nonoxide
catal yst, e.g., Sanple 3. Thus, Sanples 1 and 2

! ?g' ¢ at’[%etspﬁ)ﬁdnga&!r@lg bPSaind ?,ev?heﬁgﬁl thaweb FMepH4eE R includes an
efTect on e Catalyst surface area available for

Cc oRidel 8 tabondl€) ooh h§daxale@d2. Gio0p 84 Growp Bhot Graup IV metal.
exenpl ary enbodi nent, a | ow tenperature nanoparticle
carbon nonoxi de catal yst can be used, either al one or

i q1conbipath QhnPhidelcATRURRI 1, Slerdity Ble. webaf11& material is selected
nanoparticle carbon nonoxi de catal yst. Low_ tenperature

arfione thergrognennsisting pEEUEG3, J30al SiOr.sA le@n MgeendigRand
effective region of the reaction zone for COto 15

cépe ersion to the whole cigarette, provided the
tenperature rise due to the exothermc reaction

remai ns_below the ignition tenperature of_ the vvraEJpeé.

[ 0895] The secking astiele of cleim d hnweerpigihe wabdiller magerial 1s CaCOs.
nanoparticl e carbon nonoxi de catalyst includes

ceri a-based catal ysts. Ceria-based catal ysts can

oxi3di zerHeQ@nadking e ticle alfbiagn L, waekear tht naepartilsiron akide catalyst

ceri a- based cat aIPyst is disclosed i 2]2?%0 C mmng‘}(ﬁovmed. 11
U.comprigeseshROQH pr-Fea3 trienids, o1 Briaues Abegeqd, the (yebgtiller material is

" GERLA O BAKEEN A]0;, MgCO3, MgO and
N R BT STERPERT RS Card B of ‘Deceniar O Me
2Q02(OM peareidn average phatiotessizef ofithé whb-diller miatariel with the supported
i ncorporated by.reference, . Angther exanple of a | ow

t S1FPeYAtLeParong H{ﬁféﬁysi‘:}séi&?rg@??lqﬁ?%xi de catal yst

i ncl udes nanoparticle additives capable of 25 acting

as an oxidant for the conversion of CO A suitable |
naldopar Thecdmeokamirlarticlee clairol13dwherginthe averagd prsticls gizn ipless

Fe203, Cu . 0r Ce203, a doped netal oxide, such
astﬁart?@rfod‘gb%ﬁe'%}‘ﬂoﬁ'i rconi um or Mh203 doped with
pal | adium or mxtures thereof as disclosed in

commonl y-owned U.S. Patent Application No. 10/286, 968
erit3. t | ebhe' Ehokbag\mticlamAlclET INKkerRART TatoEs: eiskErsuesmt, of the

TORAGED.30 SYOKE OONSTI TLUENTSS UG, AR CARBEN M OF'

16. The smoking article of claim 15, wherein the ratio 15 0.1 to 1.0.
17.  The smoking article of claim 16, wherein the ratio is 0.33 to 1.0.

18.  The smoking article of claim 1, wherein a total amount of nanoparticle -

carbon monoxide catalyst in the wrapper is up to 100 mg.

19.  The smoking article of claim 1, wherein the wrapper is a first wrapper and

the smoking article further comprises a second wrapper.
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wr appers, snoking articles or nethods descri bed

herein can include additional additives conventionally
used in wappers for snoking 5 articles. These
additives can include, for exanple, additives to
control the appearance, e.g., color, of the wapper,
additives to control the burmgate of the wapper,
and/ or additives to result in a desired ash appearance

apel/ or Thebmbkingeiitcle BSEEn 19, GiHAIL b R P Rkight A, of a
The net hod can be inplenented in an easy to use and

cBYWHATLIC carhemmponoxide eatalpstio Hierneb-fillerahateriattin the first wrapper
catal oty lhfied web-filler can be used to: (1)

renmove carbon nonoxide in the mainstreamcigarette

snoke or sidestream snoke of snoking articles; (2)

reduce_or eljmnate particle entrainnment since the
cgf'al yd e?@‘)i“é‘ﬁf@étéfjee Glaim B Whergip the raiais ¢ bipl€. a
target constituent, such as carbon nonoxide, highly
sel ectively since the catalyst in the wapper only
c3?.al yZbe smhking agadesft daiat 211 Svharein theantio ). ¥ apper
and/ or for which the catalyst has an affinity; and/or
(4) easily inplenment in large scal e production

t#3.0ugithé Ehﬁo]@iﬁg l‘éﬁ[@é%ﬂgaiﬁf PE SfRreid lQ?c%&ll an]O\Bit B?Hﬁ%ﬁ%%ticle

col um prefera r conprises cut filler of a blen
VS

t esbeicmenoxidpc ioh thewsscombioempper, isiless itheai lngebl ends
conprising bright, burley and oriental tobaccos and
ot her bl end components, including traditiona

c24jar eThesmhbiivighgicld 6F ddig 2) vikefdeHeattaP RO B8 RhnophRRle
shredded tobacco (cut filler) of the tobacco colum

ceHipRT BeBoxide caipkysion thy segend Wisppetdy Oangt ori ent al
tobaccos with or without inclusion of reconstituted
tobaccos or any after cut flavorings. Optionally, an

eXpandEhk shokiag eftictosfatdient9, whekin Heationtl weight %di*cdnﬂ%f a
bl end to adjust rod, density, and flavors ma%gl e )
Rpganattiefs: Gaghpa mynoxidesgaialyss in /e iseropd 3yrappss to the nanoparticle
A STBBASQAS Lath R ARSFIPY B | xstead of a

bl end. [0099] %?E@ug the pa?égré%?esgﬁ\%grﬂ.ﬁn has been
described in connection with exenplary embodi nents

: er :ﬁ‘hef %{tg?l\cllmnglg lart{?:f}e c?f%?a(ir%cll 9?t ’l?lgreg}/thte ggéo%d%(rlarlql)eer ?s rlalglially

outward of the first wrapper.

217. The smoking article of claim 1, wherein the wrapper has a radially inner
portion and a radially outer portion, the radially inner portion having a first loading
of the nanoparticle carbon monoxide catalyst and the radially outer portion having a

second loading of the nanoparticle carbon monoxide catalyst.

28.  The smoking article of claim 27, wherein the first loading of the nanoparticle
carbon monoxide catalyst is greater than the second loading of the nanoparticle

carbon monoxide catalyst.
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not specifically described nmay be nmade wi t hout

waelepantiiey fromthe spirit and scope of the i NRENTB2064/002192
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as defined in 30 the appended clains. WO 2004/110189
PCT/ 1 B2004/ 002192 34 \What Is Clained Is: |I. A
snoking article conprising: a cigarette tobacco rod
havi ng a wrapper, the wapper including a web, a 5
web-filler material, and a nanoparticle carbon

nonoxi de catal yst, the web-fid1ler material supporting
the nanoparticle catalyst. 2. The snoking article of

ckai m The whek@pnrfidle oNABRPDE, iekdn SRS HRNIABRA T B4R nanoparticle
cat al yst conpri ses nanoparticle iron oxide catal yst.

1681301 MeBoXige Retalyskistipdb d0@mge| ai m 2, wherein the
nanoparticle iron oxide catal yst has an average
particle size of less than 50 nm 4. The snoking

aBl.i cl hesmokiapnrtkle vhelrigi 29, wirrdl Eleageomblobdiah of Hiez e
'S fromf. to 15 10 nm 5., The spoking article of

c PaRoRpticle gEbos mongydde atalugids lsarhre lani ze i s about 2
to 5 nm 20 6. The snoking article of claim2, wherein
t he nanoparticle iron oxide catalyst has a bulk

déhsi t Yhotmblesg attivdmocl@m 3, whereéin thElecanblohdigg af thecl e
of claim®6 B/\,herein.éhe ulk density is greater than
OPMOE%QG% P Qe catBIBStdS Z0fpe snpking article of
claim2, wherein the nanoparticle iron oxide catal yst
has a BET surface area of about 200 to 300 nR2/g. 9.
Thé snbk¢ smoking iegicke of claiired §rviheraih regianopdrticle iron oxide catalyst

n ' i ron-oxide,.cat al.yst 0 ipcl udes .FeOOH, . ..
HIRBBLRLGOR, b0l R0 i Bk s tigeo L s 5008 palyel s
Pé5Tdckdd20aAROZHYR consisting of CaCOs, TiO;, Si0,, ALOs, MgCO;, MgO and
Mg(OH),, and an average particle size of the web-filler material with the supported

nanopérticle iron oxide catalyst is 0.1 to 10 microns.

33.  The smoking article of claim 27, wherein a ratio, in weight percent, of the
nanoparticle carbon monoxide catalyst to the web-filler material in the radially inner
portion is from 0.1 to 3.0.

34.  The smoking article of claim 33, wherein the ratio is 0.1 to 1.0.

35.  The smoking article of claim 34, wherein the ratio is 0.33 to 1.0.

36.  The smoking article of claim 33, wherein a total loading of the nanoparticle

carbon monoxide catalyst in the radially outer portion is less than 1 mg.

37.  The smoking article of claim 36, wherein the total loading of the

nanoparticle carbon monoxide catalyst in the radially outer portion is zero.

38.  The smoking article of claim 26, wherein the nanoparticle iron oxide catalyst

includes FeOOH, a-Fe,0s, y-Fe,0s, or mixtures thereof, the web-filler material is



35 10. The snoking article of claim1, wherein the web
filler material includes an oxide, a carbonate, or a

whganoxilge of a Goup I, Goup Il or Goup |RCTER2004/002192
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11. The snoking article of claim1, wherein the
web-filler material is selected 5 fromthe group
consi sting of CaCO3, Ti02, Si02, A1203, MyCa3, MO and
My(OH) 2. 12. The snoking article of claim1l, wherein
the web-filler material is CaCG3. 10 13. The snoking
article of claim2, wherein t nanoparticle iron

oxi de catal yst conprises Fe , a-Fe203, y-Fe203, or

m_xt ur t b-f i r t Ehalyqi Cty

r SR BobBE B ol GstErs! d GgiBh SiG5 M YISO anc
MyWCE® H)h/ofd an dveddé¢ pifidle stz die watefiigempiaribl witk tisi snpported
of the web-filler rrt%{erj al._ wth the supported
naABeREFiGle fren Pridh catRbvakis dak 191 )SPICf®S0. 1 to 10 ni crons.

15 14. The snoking article of claim13, wherein the
average particle size is less than or equal to 1.5

mi3&r on.TheSmoking asticlk ofiglabm £7 chvieereih th sénoparticleherinmenoxide
rati o, in weight percent, of. th% 0 nanoparticle

c SPBB SRERRTRFRE jerson @R i 1 1er is fromo. 1

to 3.0. 16. The snoking article of claim15, wherein

the ratiois 0.1 to 1.0. 17. The snoking article of

cl48i m Ite swiokingi atticlnef elaim 89, wheyeig the wanpparticlepigon gride catalyst

T LA SO S ARt 0.2 ot e

wrapper is up to 100 ng. 19. The snoking article of
claiml1, wherein the wapper is a first wapper and,
331t he Tdesriokingarticle o cleim ¢havhedndhs swsags pasi@dp gze is from 1
wiapper, VO 2004/ 110189 PCT/1B2004/ 002192 36 20. The
snokrng article of claim19, wherein a ratio, in
wei ght percent, of a nanoparticle carbon nonoxi de’

talyst to th b-fill terial in the first
mggpgﬁ‘heis%o@%rﬁ\?gglg olf Blag'r_r1 6?}3w1$errclai?1 thé Qveragee: palrtric e size is about 2

to 5 nm.

43.  The smoking article of claim 39, wherein the nanoparticle iron oxide catalyst

has a bulk density of less than 0.25 g/cc.

44,  The smoking article of claim 43, wherein the bulk density is greater than or
equal to 0.05 g/cc.

45.  The smoking article of claim 39, wherein the nanoparticle iron oxide catalyst

has a BET surface area of about 200-300 m*/g.

46.  The smoking article of claim 39, wherein the nanoparticle iron oxide catalyst

includes FeOOH, a-Fe;03, y-Fex0s, or mixtures thereof.

47.  The smoking article of claim 27, wherein the web-filler material includes an

oxide, a carbonate, or a hydroxide of a Group II, Group III or Group IV metal.



5 21. The snoking article of claim20, wherein the
ratiois 0.1 to 1.0. 22. The snoking article of claim

WQ1204Mra8ei n the ratio is 0.33 to 1.0. 23. ThePGNIHNOMMY02192
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article of claim19, wherein a total anount of
nanoparticle 10 carbon nonoxi de catalyst in the
second wapper is less than 1 ng. 24. The snoki ng
article of claim23, wherein the total amount of
nanoparticle carbon nonoxide catalyst in the second
wrapper is 0 ng. 15 25. The sgpking article of claim
19, wherein a ratio, in weight percent, of a

ngagopart. cl e ;car bon noxi catal yst i e.second
8o por ThEokde ARRIsTP R, SRR Bhal e R petted
| frobhefdrégt contidpRest CECOLII0L, 0, N10;, MECOT MO and
snmoking article of claim 19, wherein the second

@%Z-i s radially 20 outward of the first wapper.
27. The snoking article of claim1, wherein the
wrapper has a radially inner portion and a radially
odper [hetsimohingtdnicle aficlainh ¥8 i witkeein piog Wel-fillbameategiabis CaCOs.
first loading of the nanoparticle carbon nonoxi de
catal yst and the radially outer portion having a 25
segond ' : parti el ' ' :
R e e e A
t relides $e0I05h di-bgy Oaf v-Fr® s namnojxaires therof, ¢l obr fillenoeiedia! is

cat.al i s,greater t.han t cond l.oadi of 't

o SHBH oty ? eE i o A i Ay SO 4 MECK:, MeO and
20840110139 af @éﬂa%@@ﬁﬁél@ Q%32 thedde BllerRfteS ADKItREhe supported
article of claim28, wherein the first |oading of the
nasrgpartioleiren oxide batalysion Oxi tod Ooaicadngst is up to 100

ng. 30. The snoking article of claim?29, wherein the
second | oading of the 5 nanoparticle carbon nonoxi de

cgt al ygheistokgSrfidleds ¢lahi® 50, 3therdii ehesdRidgoparidld sik€othe
clai m 30, wherein the second | oadi ng of the

naigbfaler mateiat dithdhe srppoxtedipanoaegiclesion exidepajalysigs Bas than or
T I<NgQ: icle of claim28, wherein the
ng o""gg‘??‘rsgﬁ‘é’?"rntr"'on oxi de catal yst includes FeQOOH,
a- Fe203, y-Fe203, or mxtures thereof, the web-filler
material is . . . . . )

52.  'The smoking article of claim 2, wherein the nanoparticle carbon monoxide

catalyst further includes a nanoparticle catalyst other than iron oxide.

- 53. A smoking article comprising:

a cigarette tobacco rod having a wrapper enclosing of a tobacco column, the
wrapper including a web, a web-filler material, and a nanoparticle carbon monoxide
catalyst supported by the web-filler material,

wherein the nanoparticle catalyst comprises a nanoparticle iron oxide

catalyst and the web-filler material comprises calcium carbonate.

54, The smoking article of claim 53, wherein the nanoparticle iron oxide catalyst
has an average particle size 0of 0.1 to 10 nm and the calcium carbonate comprises 10

to 60 % by weight of the wrapper.



selected fromthe group consisting of CaCG3, Ti02,
Si 02, A1203, MygCO3, MgO and My(OH)2, and an average

w@20otilolied si ze of the web-filler material w t hP€TEB2004/002192

supported nanoparticle iron oxide catalyst is 0.1 to
10 mcrons. 15 33. The snoking article of claim 27,
wherein a ratio, in weight percent, of the
nanoparticle carbon nonoxi de catalyst to the
web-filler material in the radially inner portion is
fromO.1 to 3.0. 20 34. The sg@king article of claim
33, wherein the ratiois 0.1 to 1.0. 35. The snoking
the ratio is

“ i cl f_clai [ . 33 1.0, .
365 Tha SoR S of BB St ST aane Simspamis et Grgponoxide
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| cadlysgfiethet ﬁﬁldd@@@ﬁ@{o?)bﬁﬂcﬁ catdbyst BtHRP thal BRI UxER.
catalyst in the radially outer portion is less than 1

ng. 37. The snoking article of claim36, wherein the
takal 1 0ad] ﬁgﬁ il g nonoxi de
cggalyé%ﬂ%ﬁﬁgﬁgﬁ?a |51#§&§@?é%c%b§¥§@%§$' zero. 30 38.
The smiki eygicaally dicerpofatitlaimmeshrtisls efdon nidiexide catalyst with a
nangg@ ticle.i ro,P cg{;ii de cat. al y1§t i ncl udes FeQOOH, )

T materis) g lizedip preductipwal 4 WEARRSY to foHB aalalyst modified
mateLdiad. i s WO 2004/ 110189 PCT/ | B2004/ 002192 38
sel ected fromthe group consisting of CaCO8, Ti02,

Si 02, Alpostiomiigosking)iBe amappelhOydpenindlalingathe catgkyst
particl i of the web-filler material wth the
sBﬁﬁ%@?@Hé}ﬁiﬁ%particle iron oxide catalyst is 0.1 to
10 m P(i‘i’l?spr%viaﬁlg Al FHBDEInRGH s oBAR0 b a &l @kdReddaking machine;
wherei n the nanoparticle carbon nonoxi de <catalyst

céndri ses nanoparticle iron oxide catal yst. 40. The
snoki ng._article.of claim39,. erei,n.the nangparticle
ron ol S g orim e By o iR E p e

| essopahiatle BAbOMIMoROxi4d catde SHOHEItAE i filics k€ foRin £10BAIED rod
40, wherein the average particle size is from1l to 10
niprtiep of theesmelene agiclerti cl e of claim 41, wherein the
average particle size is about 2 15'to5nm

57. The method of claim 56, wherein a ratio, in weight percent, of the
nanoparticle carbon monoxide catalyst to the web-filler material in the wrapper is
from 0.1 to 3.0.

58.  The method of claim 57, wherein the nanoparticle carbon monoxide catalyst
includes a nanoparticle iron oxide catalyst and the web-filler material includes

calcium carbonate.

59. The method of claim 58, wherein the nanoparticle carbon monoxide catalyst

further includes a nanopaiticle catalyst other than iron oxide.
60. - The method of claim 57, wherein the ratio is 0.1 to 1.0.

61. The method of claim 60, wherein the ratio is 0.33 to 1.0.



43. The snoking article of claim39, wherein the
nanoparticle iron oxide catalyst has a bulk density

wo@RookesHss han 0.25 g/cc. 20 44. The snoki ng arPCTIB0{002192
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claim43, wherein the bulk density is greater than or
equal to 0.05 g/cc. 45. The snoking article of claim

39, wherein the nanoparticle iron oxide catalyst has
a BET surface area of about 200-300 n2/g. 25 46. The

snoking article of claim39, wherein the nanoparticle
i ron oxide catalyst includesqiFeOOH, a-Fe203, y-Fe203,
or m xtures thereof. 47. The snoking article of claim

2¢5 . whehehRaldacMekmfdd, hatreiPd Bfdl ainoduRebtid@sp@ficlearbon

-oxI'de, "a carbonate, or a hydroxide of a Goup II,

Groopxile bata}(ysmdh@wrappnmsallp to W9 2304/ 110189

PCT/ 1 B2004/ 002192 39 48. The snoking article of claim

27, wherein the web-filler material is selected from

t B gr PUP nf@ibsl sHididis 6, W@i@l@@theﬁbﬂc%)artﬁﬂé)aarbéﬂ HdBoxide catalyst

MyCO8, MO and, Mg(OH)2. 5 49. The snoking article_ of

c mluﬁe&g napgpartédle rpn exidelsatplyst and thatebifdler mpteripbagludes
Thes g article of claim27, wherein the

n%l%lﬁglr iC I{egﬁtlte’lnr on oxide catalyst includes FeOCH,

a- Fe203, y-Fe2Q3, or m xtures thereof, the web-filler

material is _ selected fromthe group consisting of
cé@os T opethog; aflaim Yo oS W%@@%@% %W@%R%Fﬁ%} the

icle size of the web-filler

er| gﬁﬁﬁ&a{%ﬁgzg%upport ed nanoparticle iron oxide
cat al ysv) placify d s¢oond vrapper ervsnd 8. tofdveo sodgomignarti cl e
of claim50, wherein the average particle size of the

web-filler material with the supported nanoparticle
| gon oxi,d ﬁqe@lﬁ;dacl)fy&&ni &1, Wil ﬁl@@e&fnd v&ﬁpﬁéﬂiﬂad‘iemyjotﬁward

m crons. The smoking article of claim2, wherein
tlﬁt@nntaadmﬂr\wnaplb@ car bon nonoxi de catalyst further
i ncl udes a nanoparticle catal yst other than iron
oxi de. 20 53. A snoking article conprising: a
Ciggar etrhe i ARALSLIAIRI6A) et the\WadPeticle REIHAS nitthoRide@atalyst

t obacco col um, the
includes a nanopart1cle iron oxide catalyst and the web-filler material includes

calcium carbonate.

67. The method of claim 64, wherein a ratio, in weight percent, of a nanoparticle
carbon monoxide catalyst to the web-filler material in the second wrapper is less
than 0.1.

68. The method of claim 67, wherein the ratio is less than 0.05.

69.  The method of claim 68, wherein the ratio is less than 0.01.

70.  The method of claim 56, wherein the nanoparﬁcle carbon monoxide catalyst

used in step (i) has an average particle size less than 50 nm.

71.  The method of claim 70, wherein the average particle size is from 1 to 10

nm.
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nanoparticle carbon nonoxi de catalyst supported by

wob@smaehsdi | | er material, wherein the nanopar t PCI/882004/002192
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catal yst conprises a nanoparticle iron oxide 25

catal yst and the web-filler material conprises cal cium
carbonate. 54. The snoking article of claimb53,

wherei n the nanoparticle iron oxide catalyst has an
average particle size of 0.1 to 10 nmand the cal ci um
carbonate conprises 10 to 60 £ by weight of the

wr apper. 30 WD 2004/110189 PCT/|1B2004/ 002192 40 55.
The snoking article of claimb53, wherein the
nanopartlcle carbon nonoxi de catalyst further

i né?-ude$hametied phetkin|7d, whemin/the avirher partiala sizeanabout 2 t0 5 nm.
oxi de. 56. A nethod of making a snoking article,
conprising: 5 (i) optionally incorporating a

nafidpar Theethod olf oRiABEOWhEeinGat ﬁéﬂbgﬁrti’é"lé &br?on monox1de catalyst
web-filler gat rial utiiized in producti on of
)

wr S pPROFPQrate the wigbd1lies magasiad by &gmipgsn aquelom slufriy iof the
CPRASORL IHSIRE Lo LIS SARRSELER T R e

a ﬂumytqﬂbhanh@@nﬁymsnmgﬁt@habﬁmbio a cigarette nmaking
machi ne; and (iv) placing the wapper including the
web-filler material supporting a nanoparti cl e carbon
NONEXi dehel@b LM &y

t obacco rod tﬁlﬁ%ﬁff%%%? dcOkljgﬁlls?rr%kcian%lkl gg e (%[al 5 gnqelified web-
TH&lerwtiant stdp @Gai m 56, wherein a ratio, in weight
percent, of the nanoparticle carbon nonoxi de catal yst
to the web-filler material in the wrapper is fromO.1

t 0753. 0.TheGn&Bod dh&aie v Qﬁ‘h&ém%@ﬂdﬂoge?mc l% r}n&b&ide catalyst
nanoparticl e carbon nonoxi de cat al

n aa@b%?ﬁtai nenepartiel ivoni axédeccataysy and ﬁ:tadwt%llmhaténhll iftludes

MR RErA barb iy des

76.  The method of claim 74, wherein the calcining includes heating the catalyst

modified filler at a calcining temperature of no more than S00EC for a period of up

to three hours.
77. The method of claim 76, wherein the period is up to two hours.

78.  The method of claim 77, wherein the calcining temperature is from 200EC to
“400EC.

79.  The method of claim 56, wherein the nanoparticle carbon monoxide catalyst
is incorporated with the web-filler material by forming an aqueous slurry of the
nanoparticle carbon monoxide catalyst and the web-filler material, drying the slurry
to form agglomerates of the catalyst modified web-filler, reducing an average

particle size of the agglomerates, and subsequently calcining the catalyst modified
web-filler prior to step (ii).



cal cium carbonate. 59. The nethod of claim58, wherein
t he nanoparticle carbon nonoxide catalyst 25 further

w0 p@idas8? a nanoparticle catal yst other than iPONIB2004/002192
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oxi de. 60. The nethod of claimb57, wherein the ratio

is 0.1 to 1.0. 61. The nmethod of claim®60, wherein

the ratiois 0.33 to 1.0. 30 WO 2004/110189

PCT/ 1 B2004/ 002192 41 62. The nethod of cl ai m 56,

wherein a total anobunt of nanoparticle carbon

nonoxi de catalyst in the wapger is up to 100 ng. 63.

The nethod of claim62, wherein the nanoparticle

carbon nonoxi de catalyst 5 includes a nanoparticle

iron oxide catalyst and the web-filler materia

| ﬁOJ uddhe nesicni afwlaiar o méeein $:¢ nafpreriide hationmonbgidmeatalyst

ok PappaRarlb o peids seafs e MEPRTRE g} ffruces

WeABRE! caboiaRd the tobacco rod portion. 65. The net hod
of claim64, wherein the second wapper is radially
outward fromthe f| rst vvrapper 15 66. The net hod of

L e.
g? al ygﬁxé n?v%ill& rcﬁggcé aﬁvglgg h'e% lecuﬁlgélLbr%% eﬂ%% g‘%he %atalyst
apghdife Nl af & Eél@ﬁm@%ﬁiﬁabﬁhné eﬁh&ﬂ@& theRKGOEMYor a period of up

carbonate. 67. The nethod of claim 64, wherein a

r &t thoge hawrssei ght percent, of a nanoparticle 20 carbon

nonoxi de catalyst to the web-filler material in the

second wapper is less than 0.1. 68. The nethod of

cRai M Ghe nWligsdRSILI4iMES I Ahefein thelpRESd isgNto@nddhours25 69.

The nmet hod of claim68, wherein the ratio is |l ess than
0.01. 70. The nethod of claimb56, wherein the

?opa ICl g@of%img{%’{‘ %egel%ﬁl?etc%]{%nsiég %gqor{g'%r%?nh%gaonOEc fo

71;005@_(3 rret hod of claim 70, wherein the average
particle size is from1 to 10

84.  The method of claim 56, wherein the nanoparticle carbon monoxide catalyst
is incorporated with the web-filler material by precipitating the nanoparticle iron
oxide catalyst from a liquid phase onto the web-filler material or depositing the

nanoparticle iron oxide catalyst from a vapor phase onto the web-filler material.

85.  The method of claim 84, wherein the nanoparticle carbon monoxide catalyst
is incorporated with the web-filler material by precipitating the nanoparticle iron
oxide catalyst and the web-filler material is also precipitated to form the catalyst

modified web-filler.

86.  The method of claim 84, wherein the nanoparticle carbon monoxide catalyst
includes a nanoparticle iron oxide catalyst and the web-filler material includes

calcium carbonate.

87.  The method of claim 86, comprising calcining the catalyst modified web-
filler prior to step (ii).



nm WO 2004/110189 PCT/|B2004/ 002192 42 72. The
met hod of claim 71, wherein the average particle size

WO g00abougd 2 to 5 nm 73. The net hod of cl ai m BGI/IB2004/002192
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wherei n the nanoparticle carbon nonoxide catalyst 5

is incorporated with the web-filler material by

form ng an aqueous slurry of the nanoparticle carbon
nonoxi de catal yst and the web-filler material and

drying the slurry to formthe catalyst nodified
web-filler. 74. The met hod of g ai m 56, conpri sing
calcining the catal yst nodified web- 10 filler prior

to step (ii). 75. The nethod of claim 74, wherein the
nanoparticl e carbon nonoxi de catalyst includes a

na¥fopar Themethoded clyn $8, wherainthe namypatthds veberf mbhetide catalyst

hal . i ncl . cal ¢j bonate. 15.76. The, .
rerFiokE s bR S PP B Ry reiktigbisctudes
headdimg daftonamt al yst nodified filler at a cal cining

tenperature of no nore than 500EC for a period of up
to three hours. 20 77. The nmethod of claim 76, wherein

t hey pertRdmidoHRrERirh %9 \gﬁ LSrthd & Cit}ll-]glegi igﬁ%&%ﬂqeg ing %itcrancalyst

77, wherein the calcinihg ténperatu

400&@G1ied Svebdillet aea oEitiADY tehp&tirdd Do mdReheh BOGHERE for a period
naqr}opartl cl e carbon nonoxi de catalyst is incorporat epda ‘
Wi

APitAdhiRe BowsS) | er material by forming an aqueous
slurry of the nanoparticle carbon nonoxi de catal yst
and the web-filler material, drying the slurry to

f S0m agBeonethat e clafin Bhewigatialiyspervads h% estweRodrt | | er,
reduci ng an average particle size of the

aggl oner at es, and subsequently cal cining the catal yst

i fi ' Lor to ste 1i). VO.
%4/ 11 lfz?’g‘%gpf @%%’dﬁ%@ﬁ theslie gg?‘?@%‘f%la fiom 200EC to
cl480BC79, wherein the nanoparticle carbon nonoxide
cat al yst

92. A wrapper for a smoking article, the Wrapper comprising:

a web;
a web-filler material; and

a nanoparticle carbon monoxide catalyst, the nanoparticle carbon monoxide

catalyst supported by the web-filler material to form a catalyst modified web-filler.
93.  The wrapper of claim 92, wherein the paper web includes cellulosic fibers.

94. The wrapper of claim 92, wherein the nanoparticle carbon monoxide catalyst

is a nanoparticle iron oxide catalyst.

95.  The wrapper of claim 94, wherefn the nanoparticle carbon monoxide catalyst

further includes a nanoparticle catalyst other than iron oxide.

96.  The wrapper of claim 94, wherein the nanoparticle iron oxide catalyst

includes FeOOH, a~Fe, 03, y-Fe,03, or mixtures thereof.



i ncludes a nanoparticle iron oxide catalyst and the
web-filler material includes calciumcarbonate. 5 81.

wab@4mretiBod of claim 79, wherein the cal ci ni ngpCNTB200E®2192
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heating the catalyst nodified filler at a cal cining
tenperature of no nore than 500EC for a period of up

to three hours. 10 82. The nmethod of claim 81, wherein

the period is up to two hours. 83. The nethod of claim

81, wherein the calcining tenperature is from 200EC to
400EC. 15 84. The nethod of chaim 56, wherein the
nanoparticle carbon nonoxi de catalyst 1is incorporated
with the web-filler material by precipitating the
nanoparticle iron oxide catalyst froma |liquid phase

070 t Hthewedappérldf etaimdRewherkindhe vebdiler imageriahéncludes an oxide, a

nanqgparticle iron. oxLde catalyst froma va hase
oVBEFORHE: FeYPTIEF Oh Dartbalh e 8, SR RAY BT bt
cl ai m 84, wherein the nanoparticle carbon nonoxi de

catalyst is incorporated with the web-filler material
byw8pr ecThé waarpayof Heinnh opwrain Heeveh-GHer msiedel is aelegtod from

F e Sy CofBn sl B B EMAD S o

met hod of claim 84, wherein the nanoparticle carbon
nonoxi de catal yst includes a nanoparticle iron_oxide

c&Pal y kheamappdeonwamIs) waereipdbe meltiilies aafered 15 €2 Qi-um
carbonate. 87. The method of claim 86, conprising

calcining the catalyst nodified web- 30 filler prior

t A 08t e Hel wiappdBL2004/92] Fh&8inREF hhRFAEH 6 CADOPmoAdxifs catalyst
The nethod of claim 87, wherein the panopartjcle .

c 4f BrsReIrR el talysh mpdifiad Wbkl eTaldo 2B g fo cefedyt Jagdine:
oxi de catalyst and the web-filler material includes

cal cium carbonate. 5 89. The nethod of claim87, .

wH@nei Mheherapatraifitiang l00cwhetem the atnapgrtichecabdmmingsexide

catalyst is present in the catalyst modified web-filler from about 10 wt.% to about 50
wt.% catalyst loading.

102.  The wrapper of claim 101, wherein the nanoparticle carbon monoxide
catalyst is present in the catalyst modified web-filler at about 20 to 30 wt.% catalyst
loading.

103.  The wrapper of claim 92, wherein the nanoparticle iron oxide catalyst has an
average particle size of from 1 to 50 nm, a bulk density of less than 0.25 g/cc, and a

BET surface area of about 200 to 300 m*/g.

104.  The wrapper of claim 103, wherein the average particle size is from 1 to 10

nm.

105. The wrapper of claim 104, wherein the average particle size is about 2 to 5



nodi fied web-filler at a calcining tenperature of no
nore than 500EC for a period of up to three hours. 10

wQ@0R004/Thiasoret hod of claim 89, wherein the peri oPICT/EB20(1/002192
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to two hours. 91. The nethod of claim90, wherein the
calcining tenperature is from200EC to 400EC. 15 92.
A wrapper for a snoking article, the wapper
conprising: a web; a web-filler material; and a
nanoparticl e carbon nonoxi de catal yst, the
nanoparticl e carbon nonoxi de gg¢atal yst supported by
the web-filler material to forma catal yst nodified

WEi@Gf | € Ry \I\E%I%I 0P glag:;[ 83, ﬁrtheotgu].ﬁ gy 9 gre‘é'fé_?i_ﬁgah%r equal

t he paper nclu ceI OSIC fibers.

wtafpeg/ewf cl ai m 92, mhereln t he nanoparticle carbon
nmonoxi de catalyst is a nanoparticle iron oxide

catal yst. 25 95. The w apper of claim94, wherein the

Napgparmh Girpsed o eRiADN OWhE8inGRd ﬁfép%%r hdsW BRRIweight of from
includes a, nanopartlcle catal yst other than iron

oxbels 18@#m” Khabowt appén” B1d agreanaabdlity ofifiene abput AECORESTA units
n oxi de catal yst 30 includes FeOOH,
? q%ﬁﬁgb%kgggggg a8 'm xtures thereof. WD 2004/110189
PCT/ I 82004/ 002192 45 97. The wrapper of cl.aim 92,
wherein the web-filler material includes an oxide

c4PBondhe wrappes of glaine I 0devisrein thy kasis waightas &g aout 3@) g/m’ to
G040 4 %(IIHFF@A the e%ﬁe qTﬂ? Mb%BP?q tecgisf ébﬁﬁ@ﬁ W uniper ein

the we terral7s sele rom e group
consi sting of CaC3, TiO02, Si02, A1203, MyCG3, MO and
Cﬁéd—b 99. The vvra er of %Jial m 98, #\/gsr ein the

9t 1 (e PTARRSEOF Sl S5 ibgrgin tronangpere a\ﬁk%@@@%ﬁe catalyst

Cln?dl e?%eo‘(ﬁf rek &d3h$FQ2mo&aIﬁlet&g§thgﬁrO? e FRAFU I Braterial is
t J1ts et

cat a i's’present’in the catalyst no
mdeétedl frem thp gtcmpadmmsmstlﬁg)oﬁ/@a%sg ?ﬂ@d wiD-, |04, h@CO;{L MgO and

Tg& %mppeé a0 @g&!agé g]amc[% 5i26 OF eel c%tahys% modin g(f‘ Web %Iller is 0.1 to 10

microns,

110. A method of manufacturing cigarette paper, the method comprising:

(i) supplying a catalyst modified web-filler and a cellulosic material o a
head box in a forming section of a papermaking machine, the catalyst modified web-
filler including a web-filler material supporting a nanoparticlé carbon monoxide
catalyst;

(i) depositing an aqueous slurry including the catalyst modified web-filler
and the cellulosic material onto the forming section of the papermaking machine to
form a base web with the catalyst modified web-filler distributed therein; and

(iii) removing water from the base web so as to form a sheet of intermediate

web.

111.  The method of claim 110, wherein the nanoparticle carbon monoxide

catalyst includes a nanoparticle iron oxide catalyst.



catalyst is present in the catalyst nodified
web-filler fromabout 10 wt.%to about 50 15 w. %

w@atoal1yase | oadi ng. 102. The w apper of cl ai m 1PQT/1B2004/002192
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wherein the nanoparticle carbon nonoxide catalyst is
present in the catalyst nodified web-filler at about
20 to 30 wt. % catalyst |oading. 20 103. The w apper
of claim 92, wherein the nanoparticle iron oxide

catal yst has an average particle size of from1l to 50
nm a bulk density of less than 0.25 g/cc, and a BET
surface area of about 200 to 300 n2/g. 25 104. The

wragper~.Qf ' : ' [ :

o1 3877 iR B 1l biRaRRERAE RBb e
1 Q4talyshanthienincheeay enageartivds ¢ataly e other éhandrembmide.2 to 5
mu 30 WO 2004/ 110189 PCT/ | B2004/ 002192 46 106. The

wr apper of claim 103, wherein the bulk density is

grigat erreRAn QY ofdtial 11 1 Qldri 1/ afopatidie irbl @xMeaRRSYst

of claim92, wherein the wapper has a basis wei ght of
f iodiudesdeOQH, 8 FeyOnRy-Fe, Qi outnizdreg thekeodind a
perneability of from about 5 CORESTA units to about
80 CORESTA units. 108. The wrapper of claim 107,

whanei Mhehgethas bScli@d oht, chipfisiacaAbRitg tRE cahR#&t hedified web-
about 45 g/n2 and the perneabilrty is about 30 to 35

cdiesprotinistep. (o 109. The wapper of claim 92,
wherei n the nanoparticle carbon nonoxi de catal yst
i ncl udes FeOOH, a-Fe203, y-Fe203, or m xtures thereof,

t heswelFhkinhdtRéd oBdlgi 810, vtherss@tiRovedfifl¢ranattigl 6610843 an oxide,
consi sting of CaCCB, Ti02, Si2, A1203, MCO3, MO and
M#(cerfopateapich hiydraxide afe Gsewn HclroupilHeonFraupd Vemedl v st

nmodi fi ed web-filler is 0.1 to 10 15 m crons.

116.  The method of claim 110, wherein the web-filler material is selected from
the group consisting of CaCOs, TiO,, SiO,, Al,O03, MgCOs, MgO and Mg(OH),.

117.7 The method of claim 116, wherein the web-filler material is CaCOs.

118.  The method of claim 110, wherein the nanoparticle carbon monoxide
catalyst includes a nanoparticle iron oxide catalyst, the web-filler material includes
CaCOs3, and the method comprises calcining the catalyst modified web-filler prior to

supplying the catalyst modified web-filler to the papermaking machine.

119. A method of manufacturing cigarette paper including a catalyst modified
web-filler, the method comprising:
(i) supplying a cellulosic material to a first head box of a forming section of
a papermaking machine;
" (i) depositing an aqueous siurry from the first head box onto the forming
section of the papermaking machine so as to form a base web of the cellulosic

material;



110. A nethod of manufacturing cigarette paper, the
nmet hod conprising: (i) supplying a catalyst nodified

woed4fiidiBer and a cellulosic material to a heRdI/BER04/002192
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a form ng section of a papermaki ng machi ne, the

catal yst nodified web- 20 filler including a
web-filler material supporting a nanoparticle carbon
nonoxi de catalyst; (ii) depositing an aqueous slurry
including the catalyst nodified web-filler and the
cellulosic material onto the fgrm ng section of the
paper maki ng machine to forma base web with the

catal Y.S(gii)”&igﬂrifbh #RRaalysl ool Wb & Gnl OB et 2
25 (iiiY) “removi ng” wat er From the base Web 50 as 1o

f eatalyst modited ofeb-fill @rcorgriaing a webbiilldrifaterTdl suppdrtiogla of

claim 11Q, wherein tiHe n QEar i cle carbon npnoxi de
c ZARPRASHCIP fraboymoengx Sﬁ?)%glls'?’é e iron oxide catalyst.
30 WO % %&%%é%ﬁgﬁéﬁ%ﬂ)@ﬂ&%ﬂ;%g as €O7fo}1§123i,sh€@t%f l:i)ntelmediate

met hod "of claim™111, wherein the nanoparticle carbon -
novebxi de catal yst further includes a nanoparticle
catal yst other than iron oxide. 113. The met hod of
claim 111, wherein the nanoparticle iron oxide

cabe! ysithe methftebtilgism FEO M eredn fiR4@30partidie é&Bon &onoxide

m xtures thereof. 114. The method of claim 111,

c oafhistinglpdest nanvipaticiisoexide gaelysodi fi ed web- filler
prior to step (iii). 10 115. The nethod of cl ai m 110,

wherein the web-filler material includes an oxide, a

capbonathe, m&hodohysr0 K] vhefeiftHerabdpariicle @of WRidel datal e
Goup IV netal. 116. The nethod of claim 110, wherein

t Aeclygas HeQQEro-ReeQsr v-Ep2Qss osaidwes tiersodm t he group

consi sting of CaCO3, Ti02, Si02, A1203, MyC33, MO and
My(OH)2. 15 117.- The nmethod of claim 116, wherein

t He2welFHeirhdthod ofdlain B9, inhefetCHE . weblfilfer nidteriatehdiodbsah oxide,
claim 110, wherein the nanoparticle_carbon nonoxi de

c &tcarthpaate; pica ygexide ahs G icProup dHnordioye 1Vangrl st |

the web-filler material includes '

123.  The method of claim 119, wherein the web-filler material is selected from
the group consisting of CaCOs, TiO,, Si0,, Al,03, MgCO3, MgO and Mg(OH),.

124.  The method of claim 123, wherein the web-filler material is CaCOs.

125.  The method of claim 119, wherein step (iii) includes distributing by at least
one of sprinkling, casting, spreading, spraying, drip coating, and curtain coating,
wherein the modified catalyst web-filler is distributed within a fibrous network of

the base web.

126. The method of claim 119, comprising calcining the catalyst modified web-
filler prior to step (iii).

127.  The method of claim 126, wherein the nanoparticle carbon monoxide
catalyst includes a nanoparticle iron oxide catalyst and the web-fiiler material is
CaCOs.



20 CaC33, and the nethod conprises calcining the
catal yst nodified web-filler prior to supplying the

w@ atoal1yas9 nodi fi ed web-filler to the paper maki PQI/IB2004/002192
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machi ne. 119. A nethod of manufacturing cigarette

‘paper including a catalyst nodified web-filler, the

nmet hod conprising: 25 (i) supplying a cellulosic
material to a first head box of a form ng section of
a papernmaki ng nmachine; (ii) depositing an aqueous
slurry fromthe first head boxspnto the form ng
section of the papernaking machine so as to forma

base web of the cellulosic material; WO 2004/110189

PCT/ 1 B2004/ 002192 48 (iii) distributing the catalyst

moud. i ethaeletiidd dfelai@n 1D hehdsmatepR) ihiiRdeCabBbY®ig the catalyst
nmodi fied web-filler conprising a web-filler material

s uppaiier e bafilleranoppartipe pithe Srssorethonoxi de cat al yst ;

and (iv) renoving water fromthe base web so as to

forma, sheet of internediate 5 web. 120. The net hod

of 129. ai Thd AdthodheTekiin 10Bewhasiaphe layel Brivak befd, FaRe, 6€a

cat al yst i ncludes a nanoparticle iron oxide catalyst.

10'241°% PaEA- et hod of cl ai m 120, wherein the

nanoparticle iron oxide catalyst includes FeOOH

a- Fe203, y-Fe203, or m xtures thereof. 122. The net hod

of 13). ai fnictbod vhimemifacttieg avbiayfer tigatettembpsr] thle ndtkddides
an_oxi de, a carbonate, or a hydroxide of a Goup II,
GHHPIE or Group IV netal. 15 123. The net hod of

e 0 1 epee e P0G LR I ot B3 54 il
AlRUB2 WitsGT3;, PAvigakring Mg¢iOrg, he firsPUeadTHom hokdihgd fiodt furnish

cl%jn1%%3 .Wherein the web-filler material is CaCG3.
20" TS IPHe nmet hod of claim 119, wherein step (iii)

i ncl udegi) depbEitis hise@nBYaydt of B2 Biiay Q@ a?éue?;ﬁgbg%ﬁl R%econd

casting, spreading, spraying, drip coating, an

c Uieed bax eaet 8 prytion of the first layer, the second head box holding a second
furnish composition, the second furnish composition. including a catalyst modified
web-filler comprising a web-filler material supporting a nanoparticle carbon
monoxide catalyst;

(iii) removing water from the first layer and the second layer so as to form a

single sheet of cigarette paper; and

(iv) taking up the sheet of cigarette paper.

131.  The method of claim 130, wherein the nanoparticle carbon monoxide

catalyst includes a nanoparticle iron oxide catalyst.

132.  The method of claim 131, wherein the nanoparticle iron oxide catalyst

includes FeOOH, 0-Fe, 03, y-Fe;0s, or mixtures thereof,

133.  The method of claim 130, wherein the web-filler material includes an oxide,

a carbonate, or a hydroxide of a Group II, Group III, or Group IV metal.



wherein the nodified catal yst web-filler is

distributed within a fibrous network of the base web.
wQ@20012601890he et hod of claim 119, conprising ceCTIB2OUP02192

the catalyst nodified web- filler prior to step (iii).

127. The nethod of claim 126, wherein the nanoparticle

carbon nonoxi de 30 catal yst includes a nanoparticle

iron oxide catalyst and the web-filler material is

CaCC3. WD 2004/110189 PCT/1B2004/002192 49 128. The

met hod of claim 119, wherein ep (iii) includes

distributing the catalyst nodified web-filler on a

| f the base. 129.. T i clai
D2k B TR oPhe il ch o TEIeL Rl £ fleffed fom
| alhb logupRdaietift oAGACOA THEL, 20, 0fl, 0RMEROS, B0 gnd Mg(OH),.

bi | ayer cigarette paper, the nmethod conprising: 10 i)
depositing a first layer of the bilayer cigarette

papay fEﬁy}n%ﬂfoidro%tc1aﬂﬁ31%4}’@ﬁerem OBb Wilee oFe 81 is CaCOs.

paper maki ng machine, the’ rirst head box Ing a
5first furnish conposition; (ii) depositing a second

vl voknoeut iRty P 5 PShoh o B eRne Bnescd
hei%dstégao@ ROHH Gk, §§tf?i?_@,%r1a§atﬁ% Patfen cOnposi tion, the

secon rni sh conposition, 1ncluding a catalyst
nodi fied web-filler conprising a web-filler materi al

su rti a.nangparticle carb noxi de. cat al yst ;
PR SRS R B R RN nERPR AR Gt e,
10 second | ayer so as to forma single sheet of
cigarette paper; and 20 (iv) taking up the sheet of
ci i3 et The pepwd. of tBim IBAewheseindbe ssfcond Airrish 3omppgitipeingludes a
t he  nanopayticle carbon nonoxi de catalyst includes a
na Iﬁ@ﬂlia{:‘e iron oxi de catal yst.

/

139. The method of claim 131, wherein the nanoparticle carbon monoxide

15  catalyst further includes a nanoparticle catalyst other than iron oxide.

140.  The method of claim 130, comprising calcining the catalyst modified web-
filler.

20 141. The method of claim 130, wherein the first furnish composition is free of
catalyst modified web-filler.

142.  The method of claim 130, wherein the first furnish composition has a first
concentration of catalyst modified web-filler and the second furnish composition has

25  asecond concentration of catalyst modified web-filler.

143.  The method of claim 142, wherein the first concentration is less than the

second concentration.

'30 144. The method of claim 143, wherein the first concentration is no more than

one-tenth of the second concentration.



25 132. The nethod of claim 131, wherein the
nanoparticle iron oxide catalyst includes FeOOH,

W@2e20889 y- Fe203, or m xtures thereof. 133. TPeT/m2Dé®2192
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of claim 130, wherein the web-filler material includes
an oxide, a carbonate, or a hydroxide of a Goup II,
Goup IIl, or Goup IV netal. 30 WO 2004/110189
PCT/ 1 B2004/ 002192 50 134. The net hod of cl ai m 130,
wherein the web-filler material is selected from the
group consisting of CaCO3, Tig&2, Si02, Al203, MyCOB,
MyO and Mg(OH) 2. 135. The nethod of claim 134,
wherein the web-filler material is CaCO3. 5 136. The
nmet hod of claim 130, wherein the portion of the second
| ayer depetiot @f mannfastieing (Cidayetfequapar, thebmagttod eoraprisipg,

oher i @t HePBIE ? Sk Hiefidings FeM SHBFER] © apbrhad box of a
T@Mﬁ%?&ﬁoﬂgfgk%wgnmm&i n the second furnish

conposttion inc retention aid. 139. The nethod
of cl ai(ii) t3dspowirer esuppbtievebahopgh theglapemeakingmatioxi de
15 catal.yst further inc|ude n artjcle catalyst

LS R XSl AR L) 458 2 AR She oGREAISE e

c Qgﬂﬁfgﬂsﬁhegiﬁ%a bl ING ihd)ediEE KW Behitdria® dupipdPting a nanoparticle
filler. 20 141. The nmethod of claim 130, wherein the

f icarbon inomekisle ce@hystisi tion is free of catal yst

nodi fi ed b-f...ller. 142. .The.net f '

Wher ei 49 1EBpYitg £ pakd G 5 5O BRErnsE By b the suppor
C QRbaBtak & foam Dpulp Hedl if e dElldiokicadatu@dl-with fhe kuppuat tvhle
second furnish conposition has 25 a second

c smbeddadahersi of catal yst nodified web-filler. 143.

The rre:(\?)g?ergéviﬁ% HafBr %f‘h%%?@:‘% Ig té Ie5s34 & sheet; and

concen ron 1 I'ess second concentriatt on.

30 144 (viThekiagtupake sHeec| ai m 143, wherein the first
concentration is no nore than

146.  The method of claim 145, wherein the nanoparticle carbon monoxide

catalyst includes a nanoparticle iron oxide catalyst.

147. The method of claim 146, wherein the nanoparticle iron oxide catalyst
includes FeOOH, a-Fe;0s, y-FepOs, or mixtures thereof.

148.  The method of claim 147, wherein the nanoparticle carbon monoxide

catalyst further includes a nanoparticle catalyst other than iron oxide

149. A catalyst modified web-filler utilized in production of a wrapper for a
-~ smoking article, the catalyst modified web-filler comprising:
a web-filler material; and
a nanoparticle carbon monoxide catalyst supported on the web-filler

material.

150. The catalyst modified web-filler of claim 149, wherein the nanoparticle

carbon monoxide catalyst comprises nanoparticle iron oxide catalyst.



one-tenth of the second concentrati on. WD 2004/ 110189
PCT/ 1 B2004/ 002192 51 145. A nethod of manufacturing

wek@anetise paper, the nethod conprising: (i) SPEPIB20GHN02192

a furnish including a cellulosic material to a first
head box of a formng section of a papernmaking
machine; 5 (ii) transporting a support web through the
paper maki ng machine; (iii) depositing a catalyst

nodi fied web-filler onto the support web, the

catal yst nodified web-filler iggluding a web-filler

mat eri al supporting a nanoparticle carbon nonoxide
catal yst; (iv) depositing an aqueous slurry fromthe
first head box onto the support 10 web so as to form
a palp vidis cefalstshmodidled websfillerrdichuimals Opivhéreinthe spRpRsticle iron
weh . enbedd therein; (v).renoving ter fromthe

pu I%f)nd\eﬁecﬁ afyg?g%s qnoav]e{ﬁgﬁ]p%ﬁicke%@ Ogﬁﬁ; tﬂ%/ﬁg IRaki ng up
the sheet. 15 146. The nmethod of claim 145, wherein

t he nangparticle carbon nonoxi de catalyst includes a

5 nadédar tlibelcatalysbmodificd svebafilidryps claim 431, Wheremethé averade particle

cl ai.m: mei.n the nanoparticle iron oxide
Ca?ﬂg%sl‘é@mil‘r’]‘@ﬁg es FeOOH, a-Fe203, y-Fe203, or

m xtures thereof. 20 148. The nethod of claim 147,
V\hﬁ%ﬁl nTﬁlhe nanoparticle carbon nonoxi de catalyst
futther TiRReralEsmadifian syshriilies o€ clatm 463.swheseinghe aveange particle

i r@i&e%b@ﬁtéﬁ)gsgﬁ catal yst nodified web-filler
utilized in production of a wapper for a 25 snoking

10article, the catal yst nodified web-filler conprising:

15

20

25

30

SFil terial; and ticl
L b a0 et
b it Btaly3thab Al b P bRlAShali Bl igd Web-T111 er of

cl ai m 149, wherein the nanoparti clé ®carbon nonoxi de
catal yst conprises nanoparticle iron oxide catal yst.

155. The catalyst modified web-filler of claim 154, wherein the bulk density is
greater than or equal to 0.05 g/cc.

156.  The catalyst modified web-filler of claim 150, wherein the nanoparticle iron
oxide catalyst has a BET surface area of about 200 to 300 m%/ g.

157. The catalyst modified web-filler of claim 150, wherein the nanoparticle iron

oxide cgtalyst includes FeOOH, 0-Fe,Os, y-Fe,03, or mixtures thereof,

158.  The catalyst modified web-filler of claim 149, wherein the web-filler

material includes an oxide, a carbonate, or a hydroxide of a Group II, Group III or
Group IV metal.

159.  The catalyst modified web-filler of claim 149, wherein the web-filler

material is selected from the group consisting of CaCOj3, TiO,, SiO», Al,O3, MgCOs,
MgO and Mg(OH),. .



WO 2004/ 110189 PCT/ 1 B2004/ 002192 52 151. The catal yst
nmodi fi ed web-filler of claim150, wherein the

woameparse cl e iron oxide catal yst has an averBgBIB2004/002192
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particle size of less than 50 nm 5 152. The catal yst
nodi fied web-filler of claim151, wherein the average
particle size is froml to 10 nm 153. The catal yst
nodi fied web-filler of claim 152, wherein the average
particle size is about 2 to 5 nm 10 154. The

catal yst nodified web-filler cl ai m 150, wherein the
nanoparticle iron oxide catalyst has a bul k density

f The . t ified
nelSF T TTATER e oyt it G Feibn LR MRk R R e iler
15ngeeddtieCaClgn or equal to 0.05 g/cc. 156. The

catal yst nodified web-filler of claim 150, wherein the
nanoparticle iron oxide catalyst has a BET surface

arga. ofTirhe . 154, . C Lyst ... .
modi fi ed me%gl‘?’si%%éﬁﬁégf@ hResbf ot 26, whBRUFRE BoldPrticte iron
naefsatatal st éndludes FeOOH e-Ba0al B0 ned ikeseF#OE0E, the web-

- 3. 7-Fe203 i xt t hereof , 158. Th
AT Yt 1Bt FISHAD oGRS Y €400 HOR <Rt M3
wWelig:0k,IMEO dﬂi&ﬁ\@%ﬂ(ﬁb Iaﬁi@laﬂ%&a%? %G1 7e% 4R %‘i’@?&ﬁnodiﬁea

a%} I, I8up||for 2 oup

or a hydroxide o oup

| Webehildar is @890 1Pmeicroas.al yst nodified web-filler of
clai m 149, wherein the web-filler material is
selected fromthe group consisting of CaCO3, Ti02,

Si162, Ah2Q3talyyio8ified MD-fIMG oWBI(a6)141, Wher¥ the averace particle
2004/ 110189 PCT/ 1 B2004/ 002192 53 160. The cata ys%

nOHF Gyt imqdifedotetefiBeris less thantoe eqial t¢ hé micron.
web-filler material is CaCO3. 161. The catal yst

nodi fied web-filler of claim 160, wherein the
nafdpaflhechilyist mwdified web-filler of claim 149, wherein a ratio, in weight

percent, of the nanoparticle carbon monoxide catalyst to the web-filler material is
from 0.1 to 3.0.

164.  The catalyst modified web-filler of claim 163, wherein the ratio is 0.1 to 1.0,

165.  The catalyst modified web-filler of claim 164, wherein the ratio is 0.33 to
1.0.

166. A method of making a catalyst modified web-filler including a nanoparticle
carbon monoxide catalyst supported on a web-filler material, the method
comprising:

(1) forming an aqueous slurry of the nanoparticle carbon monoxide catalyst
and the web-filler material;

(ii) optionally spreading the aqueous slurry on a support surfa;;e; and

(i) drying the aqueous slurry to evaporate Wafer and to form the catalyst
modified web-filler.



5 oxi de catal yst includes FeOOH, a-Fe203, y-Fe203, or
m xtures thereof, the web- filler material is sel ected

wo p@ai11(189 gr oup consi sting of CaCO3, Ti O2, Si 0PCT/FE2AG3102192
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MyCO3, MgO and My(OH) 2, and an average particle size

of the catalyst nodified web-filler is 0.1to 10
mcrons. 10 162. The catal yst nodified web-filler of
clai m 161, wherein the average particle size of the
catal yst nodified web-filler is |l ess than or 'equal to
1.5 mcron. 163. The catal ystsgmodified web-filler of
claim 149, wherein a ratio, in weight percent, of the
n a erein
Wb s PR RO R SR S el Belain 166, pher
Catyahg/sit aqoebuishgrywmblufied Heetingivith ladieat SDBSse ankor #R¢IUhe
ratio is 0.1 to 1.0. 165. The catal yst nodified
wEHeHRg | er of elaim 164, wherein the ratio is 0.33 to
20 1.0. 166. A nmethod of making a catalyst nodified

web-filler including a nanoparticle carbon nonoxide
cacal yThe mﬁrhhmf ¢fedalong a catelystnedifed wabdileapf clee 166, “Wherein

thod : I

L ot L R
\A%bfﬁliér%atéf?dl@géa@élum(damon@@l onal |y spreading the
aqueous slurry on a support surface; and (iii) drying

t he aqueous slurry to evaporate water and to formthe

g@%ﬁl y ;%18 E}r%]g%ggcqal\é\ﬁp% Q}Jhle aﬁ tha Ql@%@g;@cgé %&ar%?% &Rnoxide
c 3haly¥sturtiedintivaes sindpattichr catflyst bﬂlemhhﬁﬁronvdmdeel n

dryi ng the aqueous slurry includes heating with a heat
source and/or vacuum filtering. 5 168. The nethod of

\?\ﬁzp ng ﬁe %gétﬁ‘(!)&/ 5t m%ﬁ? E:a:ce C})gfxgoﬁl'fleh %eb%lléil& 'cﬁlrﬁ 668 wherein

nanopar on nonoxi de cat al y IS
n amnaﬁ-y behigink 1 tom abeutcit al6pstt. ‘ratatyistloatinglof handperticle

material is_cal cium carbonate.
iron oxide catalyst on calcium car ‘to)onate and the slurry dries to a powdery substance.

171. The method of making a catalyst modified web-filler of claim 170,

comprising calcining the catalyst modified web-filler subsequent to step (iii).

172. The method of making a catalyst modified web-filler of claim 171, wherein
calcining includes heating the catalyst modified web-filler at a calcining temperature

of no more than 500EC for a period of up to three hours.

173. The method of making a catalyst modified web-filler of claim 172, wherein
the period is up to two hours.

174. The method of making a catalyst modified web-filler of claim 173, wherein
the calcining temperature is from 200EC to 400EC.

175. The method of claim 170, wherein the nanoparticle carbon monoxide

catalyst further includes a nanoparticle catalyst other than iron oxide



169. The nethod of claim 168, wherein the nanoparticle
carbon nonoxide 10 catal yst further includes a

woarvaparse cl e catal yst other than iron oxi de. BRGDIB200w002192
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nmet hod of making a catal yst nodified web-filler of
claim 168, wherein the slurry contains |ess than
about 50 to 60 w. % catal yst | oadi ng of nanoparticle
iron oxide catal yst on cal ciumcarbonate and the
slurry dries to a powdery substance. 15 171. The

met hod of making a catal yst nggified web-filler of
claim 170, conprising calcining the catalyst nodified
web-filler subsequent to step (iii). 172. The nethod
of making a catalyst nodified web-filler of claim171,

whigbei nThezoetbed ef wakigziaretalisemotiediwep-filker ofaladiyl6l, wherein
A 0 VBBt BRI TR B1eN G e

1 i3nopnicledbhogidefcataiyst 6 calcitat ehh@iatevadi the ekhrry dries to a self-
web-filler génclain1172, wherein the period is up to

t VPPRSHRG Solsmasss  The net hod of making a cat al yst

nodi fied web-filler of claim173, wherein the

calcining tenperature is from 200EC to 400EC. 175. The
met7/od Tk mdthodroilmbkingheariyt mbdified vabafilldralfelgaryeNfurther
nmonoxi.de 30 catal yst further includes a nanoparticle

Cc &PRPSPE 5 i ths iz 0 eoRHdBPRAIDR Blidimaseg

PCT/ 1 B2004/ 002192 55 176. The net hod of meking a

catal yst nodified web-filler of claim 168, wherein

t H&8s| theymathort afl mskige eatiatyst inadifizd oweb-Hlertod i@ \Vit77 AUvherein

catal yst. |l oading of the . nanopatticle jron . oxide
c et RS el P RE I e Resrapg et btop 2
app@kdér, 5 supporting solid mass. 177. The nethod of

maki ng a catal yst nodified web-filler of claim 176,
further conprising reducing the size of the

- i l.i.d 0 1¢8. T t . of .
b RIS R TRl Bod e P ST L2, whert
wiell eiillinghe el tiGhobRan Bkl EhHa hioba! 4 1001300 Agint he
sel f-supporting solid mass to forma powder.

180.  The method of making a catalyst modified web-filler of claim 178,

comprising calcining the powder.

181.  The method of making a catalyst modified web-filler of claim 180, wherein
calcining includes heating the powder at a calcining temperature of no more than

S00EC for a period of up to three hours.

182.  The method of making a catalyst modified web-filler of claim 181, wherein
the period is up to two hours.

183.  The method of making a catalyst modified web-filler of claim 181, wherein
the calcining temperature is from 200EC to 400EC.



179. The nethod of making a catal yst nodified
web-filler of claim178, wherein 15 ball mlIling uses

wa2emnagste mlling balls for 2-4 hours at 100PGD0B20@1102192
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180. The nethod of making a catal yst nodified
web-filler of claim178, conprising calcining the
powder. 20 181. The net hod of neking a catal yst

nodi fi ed web-filler of claim 180, wherein calcining

i ncl udes heating the powder at a calcining tenperature

of no nore than 500EC for asgeriod of up to three

hours. 182. The nethod of making a catal yst nodified

welr f i Themedbd 6F Riakink&lcataMig heidifiedXbet-ilepefidlaith 178, wiherein
to two hours. 183. The nethod of maki_ngqa cat al yst

nibdiphivder hastsnmyetage patickelsigenl Pgito \HBICEMS: t he

calcining tenperature is from 200EC to 400EC. WO

2004/ 110189 PCT/ 1 B2004/ 002192 56 184. The nethod of _
medd. NgTRe gathall y$ malig) f ¢agalysveiodifidd web-itlectfadlam Y8, wherein
wherein the powder has_an average particle size of

othe averagoPHHiele §HS 1s it 111’@%@%& of making a

catal yst nodified web-filler of claim 184, wherein 5
the average particle size is about 1 nmicron or |ess.

18%6. Tike methoddf ofaiml| 1D nwheatein thiheansipartickrecankaiopaneyiés e

car bon oxi de, catalyst. further includes .
n%@ﬁ%ri{lﬁg?féng‘é‘ieéla;}@% gec 'ﬁg’r?{ ?"PSH‘I*‘%&F n3xids. 1 g7
The nethod of nmaking a catalyst nodified web-filler of
clai m 166, wherein the nanoparticle carbon nonoxide

ca8al yThe osthediod eskingwpatelysionedifiebwebstillgeof elaim i §& wherein
188. Th th f claim 187, . wherei i
BB soh P B B ORI e aRoRas bl

napeRarticle catal yst other than iron oxide 189. The
nmet hod of making a catal yst nodified web-filler of
cl ai m 188, -wherein the nanoparticle iron oxide

c I ha n er I C ' :
Vg $3hs gRRnbrAEan. BRbhE nBid s CERS, HRApay
Wehalykl fuetherahcllied amabBPartichearntilyst othbethan éoageidear ticl e
size'is from1l to 10 nm 191. The nethod of making a

catal yst nodified web-filler of claim190, wherein
189. The method of making a catalyst modified web-filler of claim 188, wherein

the nanoparticle iron oxide catalyst has an average particle size of less than 50 nm.

190. The method of making a catalyst modified web-filler of claim 189, wherein

the average particle size is from 1 1o 10 nm.

191. The method of making a catalyst modified web-filler of claim 190, wherein

the average particle size is about 2 to 5 nm.

192.  The method of making a catalyst modified web-filler of claim 187, wherein
the nanoparticle iron oxide catalyst has a bulk density of less than 0.25 g/cc.

193. The method of making a catalyst modified web-filler of claim 192, wherein
the bulk density is greater than or equal to 0.05 g/cc.



the average particle size is about 2 to 5 nm 25 192.
The met hod of nmaking a catalyst nodified web-filler of

W@b@im@8y, wherein the nanoparticle iron oxiPReI/1B2004/002192
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catal yst has a bulk density of less than 0.25 g/cc.
193. The nethod of making a catal yst nodified
web-filler of claim 192, wherein 30 the bulk density
is greater than or equal to 0.05 g/cc. WO 2004/110189
PCT/ 1 B2004/ 002192 57 194. The net hod of meking a
catal yst nodified web-filler gf claim 187, wherein

the nanoparticle iron oxide catal yst has a BET surface

area. Oﬁ}@bﬁétho@@@mmﬁnég(éaﬁ%/sﬂmodﬂf%a webDEl1erR)r l&féﬁ’m%? wherein

maki ng a catalyst nodified web-filler of claiml

wies eeparticledrinagiadreatalrstidas &ETosurﬂiee el ghaut 200 to 300 m/g.
i ncl udes FeOOH, a-Fe203, y-Fe203, or m xtures

thereof.” 196. The nmethod of naking a catalyst nodified

WaBSsf i I]]‘herm«:thod:bﬂnﬂlhﬁ@ﬁ,caml‘}@f Ribdifietl RebWlder folf hla% 187, wherein
terial includes oxi de, a_carbonate, .or
%wpa G HEPIRRR ARyt iandes SaR OFho-Br2Qar bl Oyor mixtures
¢ 197. The nethod of nmaking a catal yst nodified
vveb filler of claim 166, wherein the web-filler
material is selected fromthe group consisting of

385 iTbe RSl GPaAkT R Capaisd okl odglaim 166, wherein

j
s 2 A AU S U oo,

c Sreun /B omgiupi ¥omeleb-fi | | er of clai m 198, wher ein 20
the nanoparticle iron oxide catal yst conprises FeOOH,
a- Fe203, y-Fe203, or mxtures thereof, the web-filler

MROBY i alhel rBethi6d 6EHARInG hQMalRE f
Caon, T o5 g o3 e HQ’HM&%@H&%{%‘%I“ yberein

atheaved- e materialds @ele@«rck&omfth@ Broupapadistitg ofstHG0edi0,, SiO,,
M@E crons. 25 200. The net hod of
ma dﬁgMﬁ%f %&@éﬁéﬂ‘?ﬂ web-filler of claim 166,
wherein the average particle size is less than or
e%lal tg 1.5 micron.
8. The method of making a catalyst modified web-filler of claim 197, wherein
the web-filler material is CaCOs.

199.  The method of making a catalyst modified web-filler of claim 198, wherein
the nanoparticle iron oxide catalyst comprises FeOOH, a-Fe,Os, v-Fe,Os, or
mixtures thereof, the web-filler material is selected from the group consisting of
CaCOs, TiO,, Si0,, AlOs, MgCO3, MgO and Mg(OH),, and an average particle

size of the catalyst modified web-filler is 0.1 to 10 microns.

200.  The method of making a catalyst modified web-filler of claim 166, wherein

the average particle size is less than or equal to 1.5 micron.

201.  The method of making a catalyst modified web-filler of claim 166, wherein a
ratio, in weight percent, of the nanoparticle carbon monoxide catalyst to the web-
filler is from 0.1 to 3.0.



201. The method of making a catal yst nodified
web-filler of claim 166, wherein a ratio, in weight

w@esoganilgo of the nanoparticle carbon nonoxi de PEL/E2p64/002192
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to the web 30 filler is from0.1 to 3.0. WO

2004/ 110189 PCT/1B2004/ 002192 58 202. The nethod of

maki ng a catal yst nodified web-filler of claim 201,

wherein the ratiois 0.1 to 1.0. 203. The net hod of

maki ng a catalyst nodified web-filler of claim 202,

wherein 5 the ratio is 0.33 59 1.0. 204. A nethod of

meki ng a catal yst nodified web-filler including a

NegvoparTheinethod dF RARINERNAKFAe nfodtRld%edD- ﬁﬂmcia% zm Rherein

wep-filler material, the meéthod conprising:

priderasiodiafildg kthe nanoparticle carbon nDnOX|de

catalyst froma liquid phase onto the web-filler

material; (ii) renmoving the at |east a portion of the

I |2@Gl d ﬂha&eﬂm&bﬁm(alqlngh cdtalstsngotifRd weddb-filldrl ETclARIBN] Rherein
h the 8 % ﬁé{ated nanoparticl e carbon nonoxide to
eVApEHgs VA3 nder of the liquid phase and to form

the catal yst 15 nodified web-filler. 205. The net hod

of making a catalyst nodified web-filler of claim 204,

c@Rfr i A nptfddyf makinga ca;alykten(smﬁal atb-filler frhalingsd nanoparticle
rmdlfled web:-filler to an_ avera particle size of

S0 T OPR e ALY sipPopd O evcheiliE At akeiker mgthod
CQBQ@ﬁgh nodi fied web-filler of claim 205, conprising
(v) caIC|n|ng t he reduced-si ze catal yst nodified
web- f i |(1)epreamtemngsme patdpajticle @0Fon Mheoxids taalysf frovalsiliygid

a bflIIer of claim 206, wherein
2@8%%I@¥hﬁﬁ qhﬁl %@atlng t he reduced. catal yst
modi fi ed) \i\&hoﬁhg kRS at ¥asten 15&{1515 Bf e hqhﬂ’@ﬁﬁ@%ﬁﬁe of no

up

nore than 500EC for a period ours.
208. TI) mm@wehﬁﬁkh@a@r@hwmymprnmmmte@danopmmle carbon

' ‘é"gl%bémlokide% e% Y‘At a rr%r%glf{dqr ogﬂnrgthu% Blgasg \Qld %oa%orm the gaél??t

St nDd
modlﬁed web- ﬁller.

205.  The method of making a catalyst modified web-filler of claim 204,
comprising (iv) reducing the size of the catalyst modified web-filler to an average

particle size of 0.1 to 10 microns.

206.  The method of making a catalyst modified web-filler of claim 205,

comprising (v) calcining the reduced-size catalyst modified web-filler after step (iv).

207 The method of making a catalyst modified web-filler of claim 206, wherein
calcining includes heating the reduced catalyst modified web-filler at a calcining

temperature of no more than S00EC for a period of up to three hours.

208.  The method of making a catalyst modified web-filler of claim 204,

comprising (v) calcining the catalyst modified web-filler.



30 WO 2004/110189 PCT/ 1 B2004/ 002192 59 209. The
met hod of nmaking' a catal yst nodified web-filler of

w@b@ium@es8, wherein calcining includes heati nBCT/B2004/002192
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catal yst nodified web-filler at a cal cining
tenperature of no nore than 500EC for a period of up
to three hours. 5 210. The nethod of making a catal yst
nodi fied web-filler of claim204, wherein the
nanoparticle carbon nonoxi de catal yst conprises FeOOH,
a- Fe203, y-Fe203, or m xtureggthereof, the web-filler
material is selected fromthe group consisting of

Ca068, TheQethSt Q@maﬁﬁé 9}3&5@%&&% Q/ﬁ%rﬂtléygy(f gé'%rg ’28§ "Wherein

an average particle e cata
V\éb]fiﬂiﬂllg weludss beatingghd Gatatyst mukﬁedl@eﬁ_’-ﬁller dthecatadhin® ten@ferature

at difie b-filler of claim210,
vvﬁz fl}?@aéﬁﬁﬁ%;pfgof‘ﬂ)ﬂl a"&’k;Bﬁhrﬁ%ﬁ@%‘lsde cat al yst
further includes a nanoparticle catalyst other than

an iron oxide. 15 212. The nethod of making a catal yst
mBddf i demesthed of mekiog achtalyst moduﬁembemrer of bleint@b4, wherein

AP RS B B . 0, o
e 1 O g

PosTifly: Stk ddiQsi Mg eMsSrrodaYle(@H), aardiaverage particle

nggg?fﬁ’l% ot t éﬁdgltl r e fﬁfé%ﬁsopﬂghﬁgﬁgﬁ%?clt gecar bon

nonoxi de catal yst conprises FeOOH, a-Fe203, y-Fe203,

0 i Xtures thereof,. the web-filler material is
él glct i © methad ‘Pfén@?ﬂé&lb cEtRly @leﬁgd peb-Cdleos! claind2] 0, wherein

s
ih%léﬁ%a%@ﬁlg kcl%g)ggggmo&{?aey g@lysgguﬁt{gx( g_%déss g 1711}0@@21&}6 catalyst

cbthenth2d 8n inchexéden t he nanoparticle carbon nonoxi de
catal yst further includes a nanoparticle catalyst
ot her than an iron oxide. 30

212.  The method of making a catalyst modified web-filler of claim 204, wherein

the web filler material is formed by precipitation.

213. A method of making a catalyst modified web-filler including a nanoparticle
carbon monoxide cétalyst supported on a web-filler material, the method
comprising;

depositing the nanoparticle carbon monoxide catalyst from a vapor phase
onto the web-filler material, wherein the nanoparticle carboﬁ monoxide catalyst
comprises FeOOH, a-Fe 03, y-Fe,0s, or mixtures thereof, the web-filler material is
selected from the group consisting of CaCOs3, TiO,, Si0,, Al,03, MgCOs3, MgO and
Mg(OH),. -

214.  The method of making a catalyst modified web-filler of claim 213, wherein
the nanoparticle carbon monoxide catalyst further includes a nanoparticle catalyst

other than an iron oxide.



WO 2004/ 110189 PCT/1B2004/ 002192 60 215. The net hod
of making a catalyst nodified web-filler of claim 2183,

w@owpniEsng (iv) reducing the size of the cat ab@B1B2004/002192
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nodi fied web-filler to an average particle size of
0.1 to 10 mcrons. 5 216. The nethod of making a

catal yst nodified web-filler of claim 215, conprising
(v) calcining the catalyst nodified web-filler after
step (iv). 217. The method of making a catal yst

modi fied web-filler of claim 236, wherein cal cining

i ncl udes heating the reduced catal yst nodified

il
e I
mednpistte (Rakediping tatsideyos themathilfst abdifida-wél-filler tofan average

claim,213 si.n v) calcining the catal yst
Cl%alz‘a%&?r{gﬂé 1%‘5‘&219 The net hod of meking a

catalyst nodi fi ed meb filler of claim 213, wherein

cal cining includes heating the catalyst nodified
vve?d-ﬁf i | Thermethod of miaking amgtal sshrpediftedrveeb-fiflemef chaime? Shan

cirgapsitls @RS B e T Pt i sendin)

wr apper; the w apper conprising a meb of fibrous

ceIIngflc material and a | oadin web-filler
nettldr i aihe methpdgEmakipgea catalsishmo @df\’ifﬂh-ﬁﬂenﬁtc@amalm wherein

gg:g%g@%gﬁ%y e?héeh%%ﬁlr’]déer %ﬁﬁ%&gﬁ{aﬁgﬁg mogg{]e%g goa%ihércat% calcining

citgapattues of nochaidthd? §00RE &fr@i geribhf ip BEiate RAKL.I Cl €
corrprl ses at | east one of calciumcarbonate, titanium

d| oxide, silicon dioxide, alumna, nmagnesium

e R o 8 s PR R Vi sl b e

P@Z)%lpﬁ%@@ﬂ&ﬁiﬂﬂg thel cadPst miduefied wey-glike of claim 221,
wherei n the nanoparticle further conprises a
nanoparticle other than iron oxide. 223. The cigarette

°f219| a"I’He %om%lﬂg 5%&3%{%8&%%& GeB- AR RS 213, wherein

calcmmg includes heating the catalyst modified web-filler at a calcining temperature

of no more than 500EC for a period of up to three hours.

220. A cigarette comprising:

a tobacco rod having a wrapper;

the wrapper comprising a web of fibrous cellulosic material and a loading of
web-filler material, at least some of the web-filler material comprising a mineral

particle and a nanoparticle supported by the mineral particle.

221, The cigarette of claim 220, wherein the mineral particle comprises at least
one of calcium carbonate, titanium dioxide, silicon dioxide, alumina, magnesium

carbonate, magnesium oxide, and magnesium hydroxide and the nanoparticle is iron

oxide.



5 Fe2@3, y-Fe203, or m xtures thereof. 224. A furnish
for use in a papermaking process, the furnish

w@owpniEsng an aqueous slurry including a catedTE2004/002192
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nodi fied web-filler and a cellulosic material. 10 225.

The furnish of claim?224, wherein the catalyst

nodi fied web-filler conprises a nanoparticle carbon

nonoxi de catalyst and a web-filler material. 226. The

furni sh of claim225, wherein the nanoparticle carbon

nonoxi de catal yst includes nanoparticle iron oxide

catal yst. 15 227. The furnish of claim226, wherein

t 22namdpaidarétecofi dlam I, dBeea @b Yishopatttsé AERSr E&§E Hles a

a- Fe203, y-Fe203, or mxtures thereog{ 228. The

f HRRPRAIGE obrenihan 98 oxideer ei n the web-filler material

i ncl udes an oxide, 20 a carbonate, or a hydroxi de of

a Goup Il, Goup Ill or Goup IV netal. 229. The

f UR2Bi sAhefcigaketternf22hm M0ewhémintthe nmﬁipaﬁidflé esmpridee Fe@DH, o-

i, selected from the group consisting of CaCO3, Ti02,
283: )&%ﬁ@@? ofessresihecdnd My(OH) 2. 25 230. The

furni sh of claim?229, wherein the web-filler nateri al
i s CaCGCs. 2.31. The furnish of claim?226, wherein the
naAtpary furhish foraise x4 depermblahy ptocessptipriisish doatdiding an

- Fe203.. y- Fe20 ' th t b-filler.
RS snafy RGune el ot grebuin 4 shd Aae T Rigslsmaretil.
CaCo8, Ti02, Si02, A1203, MyCO3, MPO and 30 My( OH) 2,

and an_average particle size of the web-filler
mgeer i dbe fimnishioi slagmpPadr veareinrihmogialystird dified wrebeidled eomprises

PRl 605 nRedde s 0o SfietpoE Rl m 226,

wherei n the nanoparticle carbon nonoxi de catal yst
further includes a nanoparticle catalyst other than an
i Pén oXbe&umnishpgglaimpadss whaeirisiheranspaitielexahonmendiide catalyst

t Bﬁ&%hﬁ . . 10X] catal yst has an average
pg&racthlmgFg Ssrze %%r{nég%d%%t%@%to nm 234. The furnish of
claim 233, wherein the average particle size is from1l
t 0 . npm. 10 . .

82% Tﬂe furnish of claim 226, wherein the nanoparticle iron oxide catalyst

includes FeOOH, a-Fe,03, y-Fe, 03, or mixtures thereof,

228.  The furnish of claim 225, wherein the web-filler material includes an oxide,

a carbonate, or a hydroxide of a Group II, Grdup IIT or Group IV metal.

229.  The furnish of claim 225, wherein the web-filler material is selected from
the group consisting of CaCOs, TiO,, SiOz, Al,03, MgCOs, MgO and Mg(OH),.

230. The furnish of claim 229, wherein the web-filler material is CaCO3.

231.  The furnish of claim 226, wherein the nanoparticle iron oxide catalyst

comprises FeOOH, a-Fe;03, y-Fe;0s, or mixtures thereof, the web-filler material is
selected from the group consisting of CaCOs, TiO,, Si0,, Al,Os, MgCO;, MgO and
Mg(OH),, and an average particle size of the web-filler material with the supported

nanoparticle iron oxide catalyst is 0.1 to 10 microns.



235. The furnish of claim 234, wherein the average
particle size is about 2 to 5 nm 236. A cigarette

wowv@ppernsconpri sing: 15 a web having a web-fi | P€F/1B2004/002192
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material, at |east sone of the web-filler materia
conprising FeOOH. 237. The cigarette wapper of claim
236, wherein the FeOOH has an average particle size
of <1 micron or 31 micron. 20 238. The snoking article
of claiml1, wherein the wapper is a plug wap, an
overwap or a tobacco web of the snoking article. 239.
The snoking article of claim1, wherein the w apper .
overwaps a fuel 25 elenent and/or an expansi on tube
of the snoking article. 240. The snoking article of
cRa2.m The Welskiof claite 206 apReEinthé hdiopdsick d¥€edn BONG:E€e catalyst
of. the, snoking article. WO 2004/110189 .
pérthepmsbules p nappartile oafalystigierdhananmigoneridel e of

claim1, wherein the wapper is between a heat source

and a flavor bed. 242. The snoking article of claim1,

wig3.ei Ahe fienish af plaimi226 awheraiarth¢ ndepadickuirsroonide dathlyst has an
tobacco cut, fill ?‘[ ‘é‘,ﬁ The snoking article of claim
2AETagRRATESIR siep T {eRh B S0BEY i s hol | ow. 244. The
snoking article of claim 242, wherein the inner tube
is at |least partially 10 filled with tobacco cut
f 234.er Thofignish ofreleim d3 3f whaakinriye avesagskianiclasize ¢f fegm 1 to 10
conprising: (i) optionally incorporating a carbon

oxi de iron oxide catalyst with a web-filler
material utilized in production of a wapper to forma
catalyst nodified 15 web-filler; (ii) optionally
nakd-ng The@rpishppeleim 284, whepipdhe averdgedianticle bige ssabalyZto 5
nRﬁjlifi ed web-filler;

236. A cigarette wrapper comprising:
a web having a web-filler material, at least some of the web-filler material

comprising FeOOH.

237. The cigarette wrapper of claim 236, wherein the FeOOH has an average

particle size of <1 micron or 31 micron.

238.  The smoking article of claim 1, wherein the wrapper is a plug wrap, an

overwrap or a tobacco web of the smoking article.

239.  The smoking article of claim 1, wherein the wrapper overwraps a fuel

element and/or an expansion tube of the smoking article.

240.  The smoking article of claim 1, wherein the wrapper surrounds a heat source

of the smoking article.



(iii) providing a cut filler conprising tobacco to a
cigarette nmaki ng machine; and 20 (iv) placing the

wav@ppernss ncl uding the web-filler material sSuppCr/iB2ogH/®2192
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car bon nonoxi de catal yst around the cut filler to form
a tobacco rod portion of the snoking article.  246.
The met hod of claim 245, wherein the catalyst nodified
web filler is in a 25 calcined state and/or the
carbon nonoxi de catal yst further includes a catalyst
other than iron oxide. 247. 'I;he nmet hod of cl ai m 245,
wherein a total anmount of car6oon nmonoxi de catalyst in

£ 25, "L RBP Rhokife ARislor el B aftereR el Brappf S BEB e pEpource
16hd% 85Q3%ed VWO 2004/ 110189 PCT/ | B2004/ 002192 64 248.

The nmet hod of claim 245, wherein the carbon nonoxide
catalyst is incorporated with the web-filler materi al

: ! _ L .
L0y ToC SRR b o SRRRR: s AR HES
shutfoundedby wbavdchert filet. al yst nodi fied web-filler. 5

249. The nmethod of clai m245, conprising calcining the
catal yst nodified web- filler prior to step (ii). 250.

The, Me . cl.ai . .t > ini
8 uaohe Btk SRR & it D% Sl e Ppallow,
cal cining tenperature of no nore than 500EC for a

perjod. of up .to three hours., 251. The method of, cl ai
DEH.O\ABF siRkiph sty SR o2 4, v in e ap sibes Aplsgs: Parally
ThRed®itheshREo shtai B 251, wherein the cal cining
tenperature is from200EC to 400EC. 253. The net hod

of cl aim 245, wherein the carbon nonoxi de catalyst is

[ rpqr.at tih, the web-fill.er material by formng

ag%;qu oﬁg&gﬁﬁw at%o%gégraggﬁle, FORBHGxi de cat al yst

and t hg) wpliohallyl i@torpBiading alcarbdh Yidt@xidderonl difidey/catAydt @ith a
web-filler material utilized in production of a wrapper to form a catalyst modified

web-filler;
(ii) optionally making the wrapper, the wrapper including the catalyst

modified web-filler;

(iii) providing a cut filler comprising tobacco to a cigarette making machine;
and

(iv) placing the wrapper including the web-filler matefial supporting a
carbon monoxide catalyst around the cut filler to form a tobacco rod portion of the

smoking article.

246. The method of claim 245, wherein the catalyst modified web filler is in a
calcined state and/or the carbon monoxide catalyst further includes a catalyst other

than iron oxide.

247. The method of claim 245, wherein a total amount of carbon monoxide
catalyst in the wrapper is up to 100 mg and/or an average particle size of the catalyst

modified web filler is 0.1 to 10 microns.



aggl onerates of the catal yst nodified web-filler,
reduci ng an average particle size of the

wa@oykonmasat es, and subsequently cal ci ni ng t he PEL/E2964/002192

10

-~ manuf acturing ci garette paper,

15

20

25

30

nodi fied web-filler prior to step (ii). 25 254. A

wr apper for a snoking article, the wapper conprising:
a web; a web-filler material; and a carbon nonoxi de
iron oxide catalyst, the carbon nonoxide iron oxide
catal yst supported by the web-filler material to form
a catalyst nodified web-filleg, 30 WO 2004/110189
PCT/ 1 B2004/ 002192 65 255. The w apper of claim 254,

ei X lyst furthe cl udes
gaggtaﬂ}%t g?ﬂ%r ? an |rg%35§9%% X%@8n“¥ﬁél %@@Fwof
C lirmiorpc2&iédl vwheihembiﬂmr aataaiay 5y forpdhd desuests dlidr) ef thbszarbon
and/or the iron oxide catal yst

ina 5 calcine
i RAPQHKE ¢ @%@Fﬁnda sﬁ ley magertsd andydrying the ghugey to form the
t@ﬁ@&gﬁnog@@dv%@qﬂpﬁapper of claim 254, wherein the

I'Ter material includes an oxide, a carbonate,
or a hydroxide of a Goup Il, Goup IIIl, or Group IV

I d/ vera artcheS|z of t
) | SR B FirapiTias Seidinis e Criplegnedifid web-
25&3}751‘1&%@%@%} of claim 254, wherein the web-filler

material is selected from the group consisting of
CaCCB Ti 02, Si 02, A1203, MyCA3, MO and My(OH) 2. 15

2 o r. of. i m 258, rein th -filler
it | dpe ARG Ricisd! Therel up St topfiafy Bisiing R catalys
WG £l 262 EASMIIFBRANEERIrS 81 R Hdte thin BHESE %r a V&é?iod of up
the catalyst nodified web-filler up to about Yo

ctnt thrgpdourvadi ng. 20 261. The w apper of cl ai m 254
wherei n the carbon nonoxi de catalyst is present in

the catalyst nodified web-filler fromabout 10 wt.%to

apput 38 WetOdCHRiINSI50, vBadinbe ﬁ@l@é’d isApB RO Roltk.,

e nmet od conpri si ng:
25 (i) supplylng a catal yst nDdlfled web-filler and a

C%i ul ﬁe GRS fJ c?alm A2 1, wherein the calcining temperature is from 200EC
to 400EC.

253.  The method of claim 245, wherein the carbon monoxide catalyst is
incorporated with the web-filler material by forming an aqueous slurry of the carbon
monoxide catalyst and the web-filler material, drying the shurry to form
agglomerates of the catalyst modified web-filler, reducing an average particle size of
the agglomerates, and subsequently calcining the catalyst modified web-filler prior

to step (ii).

254. A wrapper for a smoking article, the wrapper comprising:
a web;
a web-filler material; and
a carbon monoxide iron oxide catalyst, the carbon monoxide iron oxide

catalyst supported by the web-filler material to form a catalyst modified web-filler.



head box in a form ng section of a papernmaking
machi ne, the catalyst nodified web- filler including a

wowem@4fildiBer material supporting a carbon nonoxPCEIB2001002192
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oxide <catalyst; (ii) depositing an aqueous slurry
including the catal yst nodified web-filler 30 and the
cellulosic material onto the formng section of the
paper maki ng machine to forma base web with the

~catalyst nodified web-filler distributed therein; and

WO 2004/ 110189 PCT/ |1 B2004/ 002492 66 (iii) renoving
water fromthe base web so as to form a sheet of

r T l.aj
RSFL T g o R 0 iy LA s e
c ahadndesd catadyst othed than ifohexideon oxi de cat al yst i ncl udes
FeOOH, a-Fe203, y-Fe203, or mxtures thereof. 264.

The nmet hod of claim 262, conprising calcining the

catal ysthe %ﬁh}gér%@ cl’éﬁﬁ'ZSﬁ ' \Jvllle%m REd Qtall @ Iﬁ&ﬁﬂec( kb }ﬁllellﬁ ina
265. The nethod of claim 262, wherein the web-fi

malgineélstartmmdame fmn oxidd eatalyst malnlldng\tt(éOHo rx-FazOs, Y- Fezos, or

a Goup Il, Goup Ill, or Goup IV netal
aﬁﬂf qﬁ“ g@erage particle size of the catal yst

nodi fied web filler is 0.1 to 10 microns. 15 266. The
met hod of claim 262, wherein the web-filler nateri al

| s? el dbeaaappaef claa 23f.osresiks web-hglenmateaiebmelutppan oxide,

S RS SR P Tt 28 T

Ca(Z@ge Raidie8izeA et dutady s inadifivdl wel ftlemig 0Cli @anahiceons.
paper including a catalyst nodified web-filler, the
thod conprising: (i) supplying a cellulosic materi al

tos3 wjfbﬁggth?falﬁf 298 (&@Et@hﬂﬂe SROLERR terif is sellectedyfrom

paperna In eposi ting ‘an aqueous s

f tlongrotye ccﬁnsnssmghnéﬂzicmgxﬁ@j; 8i0h&l, 00y MiglQs, Wiz OsacitNe(OH),.
of the papernmaki ng machine so as to forma base web of -
the cellulosic material;

259. The wrapper of claim 258, wherein the web-filler material is CaCOs.

260. The wrapper of claim 254, wherein the carbon monoxide catalyst is present

in the catalyst modified web-filler up to about 60 wt.% catalyst loading.

261. The wrapper of claim 254, wherein the carbon monoxide catalyst is present
in the catalyst modified web-filler from about 10 wt.% to about 50 wt.% catalyst
loading.

262. A method of manufacturing cigarette paper, the method comprising:

(i) supplying a catalyst modified web-filler and a cellulosic material to a
head box in a forming section of a papermaking machine, the catalyst modified web-
filler including a web-filler material supporting a carbon monoxide iron oxide
catalyst; '

(i) depositing an aqueous slurry including the catalyst modified web-filler
and the cellulosic material onto the forming section of the papermaking machine to

form a base web with the catalyst modified web-filler distributed therein; and



(iii) distributing the catalyst nodified web-filler on
the base web, the catalyst nodified web-filler

w@eospniEsng a web-filler material supporting aPCHIE2004/002192
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nonoxi de iron oxide catalyst; and 30 (iv) renoving
water fromthe base web so as to forma sheet of
intermedi ate web. WO 2004/110189 PCT/ |1 B2004/ 002192
67 269. The nethod of claim 268, wherein the carbon
nonoxi de catal yst further includes a catalyst other
than iron oxide. 5 270. The ng hod of clai m 268,
wherein the catalyst nodified web filler is in a

| ! .
ca ci negh) sfgﬁ(ﬁm%;v_;g&grz%%@ Ehel B30 W k6l Gs &)a%er egsﬁmeétr@ﬁ{gﬁﬁedlate

FeOOH, "a‘ Fe203 or mxtures
Thebrret hod of cl ai m 268, wherein the web-filler
material includes an oxide, 10 a carbonate, or a
hydroxi de of a Goup Il, Goup Ill, or Goup IV netal

angs.or T&B melyRy @fg@alﬁam Gh8resil hE c@tﬁlymﬁoaﬂiea |We%tﬁller isina
modi fied web filler is 0.1 to 10 m érons. 272.

metlpingd stptesndianteBon nkide extalystiaclugts-FeQOH-y aﬁm@x IYeE €203, or
is selee ed ffrom the group consisting of CaCO3, Ti 02,
kv MyCO8, MgO and My(OH)2. 15 273. The
rrethod of cIa|m272 wherein the web-filler materi al

IS 74. The nethod of claim268, wherein step

( 2154 SERL h@ rrtfalaféi Qfi cdaips 207 p%gpwn&@almé@gtthe eatelygfmodified web-

S i ng, spreading, spraying, drip
cggf% dr‘? ﬁggﬁbt ain coating, 20 wherein the nodified

catalyst vveb filler is di stributed within a fibrous

r t he 275. The hod  of cI :
Zgégw 5‘#5 meéhng@ &’hPl}?Hl @swbﬁfﬂ FsdeHal dplyges an oxide,
f hlc!n%Bnﬁé'& Oc’}zlgfpolé 4 &l aulp I?Q?x% @ I %r%ﬂﬁ%%etﬂ%d% an
a catal yst rm |ed vveb e ud| ng a carbon
nevaagedmrigce aizysutf tleugatedyst Hnbdlﬁedamb%ilefmd; 0 drto i togictomk.,
the nethod conprising: (i) form ng an aqueous slurry
of the carbon nonoxide iron oxide catal yst

266. The method of claim 262, wherein the web-filler material is selected from
the group consisting of CaCQOs, TiO,, Si0O,, AL O3, MgCOs, MgO and Mg(OH)s.

267. The method of claim 266, wherein the web-filler material is CaCOs.

268. A method of manufacturing cigarette paper including a catalyst modified
web-filler, the method comprising:

(1) supplying a cellulosic material to a first head box of a forming section of
a papermaking machine;

(ii) depositing an aqueous shurry from the first head box onto the forming
section of the papermaking machine so as to form a base web of the cellulosic
material;

(iii) distributing the catalyst modified web-filler on the base web, the
catalyst modified web-filler comprising a web-filler material supporting a carbon
monoxide iron oxide catalyst; and ,

(iv) removing water from the base web so as to form a sheet of intermediate

web.



and the web-filler material; 30 (ii) optionally
spreadi ng the aqueous slurry on a support surface; and

wOD020048410189 PCT/ 1 B2004/ 002192 68 (iii) drRpCTIB206w02192
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aqueous slurry to evaporate water and to formthe
catalyst nodified web-filler. 277. The met hod of
claim 276, wherein drying the aqueous slurry includes

5 heating with a heat source and/or vacuumfiltering.
278. The method of claim276, wherein the catalyst

nmodi fied web filler is in a galcined state and/or the
carbon nonoxi de catal yst further includes a catalyst
other ‘than iron oxide. 10 279. The nethod of claim
276, wherein the slurry contains | ess than about 60
W269% c dhamethod oadaing24f, viherin theicddbonat@loxide dtalyst further

cal cium carbonate and.the slurry dries to a powdery
s i‘f‘%ﬁ@@até‘ﬁ'éﬁﬁt&’e ﬁ‘aﬁ\lfré?'r'lgéb'departi cle size of the
catalyst nodified web filler is 0.1 to 10 mcrons. 15

280. The nethod of claim 276, conprising calcining the
cal@l yJbe methdd elclaieb268; mherem thalsstelysemodifiedsrabypfiller is in a

b B BB S AT 508 5, s

walixtutdshtigsre@® a cal cining tenperature of no nore than
500EC for a period of up to three hours. 282. The
nmet hod of making a catal yst nodified web-filler of

AL 1 G Sl I8, ORCLAC A D R4 v,

webaibbhdteroraf hydk @it 382 Grovpal, ebdup 1 ord@oth MVndetal and/or an
tenperature i s from 200EC to, 400EC. WD 2004/ 110189
P& RSNG00 66 95 thegmgtalyst modified web filler is 0.1 to 10 microns.

272.  The method of claim 268, wherein the web-filler material is selected from

the group consisting of CaCOs3, TiO,, SiO,, Al;O3, MgCOs3, MgO and Mg(OH),.
273. The method of claim 272, wherein the web-filler material is CaCOs.

274.  The method of claim 268, wherein step (iii) includes distributing by at least
one of sprinkling, casting, spreading, spraying, drip coating, and curtain coating,
wherein the modified catalyst web-filler is distributed within a fibrous network of

the base web.

275. The method of claim 268, comprising calcining the catalyst modified web-
filler prior to step (iii).

276. A method of making a catalyst modified web-filler fncluding a carbon
monoxide ‘catalyst supported on a web-filler material, the method comp.rising:

(i) forming an aqueous slurry of the carbon monoxide iron oxide catalyst
and the web-filler material;

(ii) optionally spreading the aqueous slurry on a support surface; and



284. The furnish of Caim224, wherein the catalyst
nodi fied web-filler conprises a carbon nonoxide iron

wo@ziode1ase al yst and web filler material, the ceCEHIB2804/002192
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nodi fied web filler being in a calcined state. 5 285.
The furnish of Caim284, wherein an average particle
size of the catalyst nodified web filler is 0.1 to 10
m crons. 286. The cigarette wapper of C aim 236,
wherein the catalyst nodified web filler is in a

cal cined state and/or an avergge particle size of the
catal yst nodified web 10 filler is 0.1 to 10 m crons.

(iii) drying the aqueous slurry to evaporate water and to form the catalyst
modified web-filler. ‘

277. The method of claim 276, wherein drying the aqueous slurry includes

heating with a heat source and/or vacuum filtering.

278.  The method of claim 276, wherein the catalyst modified web fillerisin a
calcined state and/or the carbon monoxide catalyst further includes a catalyst other

than iron oxide.

279. The method of claim 276, wherein the slurry contains less than about 60
wt.% catalyst loading of iron oxide catalyst on calcium carbonate and the slurry
dries to a powdery substance and/or an average particle size of the catalyst modified

web filler is 0.1 to 10 microns.

280. The method of claim 276, comprising calcining the catalyst modified web-

filler subsequent to step (iii).

281. The method of claim 280, wherein the calcining includes heating the catalyst
modified web-filler at a calcining temperature of no more than 500EC for a period

of up to three hours.

282.  The method of making a catalyst modified web-filler of claim 281, wherein
the period is up to two hours.

283.  The method of making a catalyst modified web-filler of claim 282, wherein
the calcining temperature is from 200EC to 400EC.
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284.  The furnish of Claim 224, wherein the catalyst modified web-filler
comprises a carbon monoxide iron oxide catalyst and web filler material, the catalyst

modified web filler being in a calcined state.

285.  The furnish of Claim 284, wherein an average particle size of the catalyst

modified web filler is 0.1 to 10 microns.

286. The cigarette wrapper of Claim 236, wherein the catalyst modified web filler
is in a calcined state and/or an average particle size of the catalyst modified web

filler is 0.1 to 10 microns.



