
J  
~ "   '  MM  II  II  II  Ml  II  II  II  II  I  Ml  II  I  II 
European  Patent  Office 
_ „ . . .   4  ©  Publication  number:  0  2 5 1   2 5 4   B 1  
Office  europeen  des  brevets 

©  E U R O P E A N   PATENT  S P E C I F I C A T I O N  

©  Date  of  publication  of  patent  specification:  22.07.92  ©  Int.  CI.5:  D21  H  17/00,  A24D  1/02 

©  Application  number:  87109248.2 

@  Date  of  filing:  26.06.87 

©  Sidestream  reducing  cigarette  paper. 

00 

CM 

CM 

©  Priority:  30.06.86  US  880213 

@  Date  of  publication  of  application: 
07.01.88  Bulletin  88/01 

©  Publication  of  the  grant  of  the  patent: 
22.07.92  Bulletin  92/30 

©  Designated  Contracting  States: 
AT  BE  IT  LU  NL 

©  References  cited: 
EP-A-  0  085  494 
US-A-  3  987  800 
US-A-  4  108  151 
US-A-  4  231  377 
US-A-  4  461  311 

Qj)  Proprietor:  KIMBERLY-CLARK  CORPORATION 
401  North  Lake  Street 
Neenah,  Wisconsin  54956-0349(US) 

@  Inventor:  Hampl,  Vladimir  Jr. 
160  Spring  Ridge  Trace 
Roswell  Georgia(US) 
Inventor:  Fields,  Robert  D. 
2497-B  Briarcliff  Road,  N.E. 
Atlanta  Georgia(US) 
Inventor:  Bullwinkel,  Edward  P. 
2975  Cedar  Knoll  Drive 
Roswell  Georgia(US) 

©  Representative:  Patentanwalte  Grunecker, 
Kinkeldey,  Stockmair  &  Partner 
Maximilianstrasse  58 
W-8000  Munchen  22(DE) 

O  Note:  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any  person 
^   may  give  notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted.  Notice  of  opposition 
qj  shall  be  filed  in  a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee 

has  been  paid  (Art.  99(1)  European  patent  convention). 

Rank  Xerox  (UK)  Business  Services 



1 EP  0  251  254  B1 2 

Description 

The  present  invention  retates  to  a  web  material 
adapted  for  use  as  a  wrapper  for  smoking  articles 
as  outlined  in  the  preamble  of  claim  1  .  The  present 
invention  further  relates  to  a  smoking  article  as 
outlined  in  the  preamble  of  claim  15. 

Cigarettes  are  conventionally  made  by  wrap- 
ping  tobacco  in  paper  which  is  made  from  flax  or 
other  cellulosic  fibres  and  calcium  carbonate  filler. 
Papers  of  this  general  description  are  standard  in 
today's  cigarettes  and  are  available  from  a  number 
of  sources.  The  burning  cigarette  releases  smoke 
which  may  be  classified  as  sidestream  when  it 
emanates  from  the  lit  end  of  the  cigarette  or  main- 
stream  when  it  is  drawn  through  the  tobacco  col- 
umn  to  the  smoker. 
A  web  material  and  a  smoking  article  as  identified 
above  are  known  from  US  patent  4,108,151.  The 
known  web  material  contains  at  least  50%  by 
weight  of  a  filler  of  gamma  alumina.  The  object  of 
prior  art  is  to  reduce  vapour  phase  constituents  in 
tobacco  smoke,  although  some  reduction  of  visible 
sidestream  smoke  has  been  noted  as  a  secondary 
effect.  The  size  of  the  filler  particles  is  identified  as 
325  mesh  which  has  40-u.m  openings.  It  is  neither 
disclosed  that  this  relatively  large  particle  will  have 
a  large  superficial  area  of  at  least  20  m2/g  and  will 
form  a  web  of  a  superficial  area  of  at  least  80 
m2/m2  of  the  web,  nor  that  this  material  is  chosen 
as  a  filler  material  due  to  other  properties  than  its 
chemical  composition.  In  addition,  the  filler  of  prior 
art  results  in  a  dark  colour  of  the  ash,  indicating 
that  another  kind  of  reaction  than  that  of  the 
present  invention  took  place. 

Various  further  attempts  have  been  made  to 
reduce  the  level  of  sidestream  smoke.  However, 
none  has  been  successful  to  the  point  of  significant 
commercial  exploitation.  For  example,  US-A- 
4,225,636  is  directed  to  the  use  of  high  porosity 
carbon  coated  cigarette  papers  disclosed  to  pro- 
vide  substantial  reductions  in  both  mainstream  and 
sidestream  smoke.  US-A-3,744,496  is  also  directed 
to  a  carbon  filled  wrapper  which  is  preferably  treat- 
ed  with  compounds  such  as  alkali  metal  hydrox- 
ides,  bicarbonates  and  carbonates.  It  also  has  been 
recognized  that  some  smoking  articles  wrapped  in 
tobacco  leaf  retease  lower  amounts  of  sidestream 
smoke,  but  such  wrappers  are  not  practical  for  use 
on  cigarettes.  These  products,  as  well  as  those 
resulting  from  other  attempts  at  sidestream  reduc- 
tion,  have  suffered  either  from  excessive  cost  or 
adverse  effects  retating  to  mainstream  particulate 
deliveries,  draw,  taste,  or  other  factors  such  as 
burn  rate.  US-A-4,461  ,31  1  describes  a  further  im- 
provement  in  wrappers  incorporating  extraordinary 
amounts  of  alkali  metal  salts.  While  successfully 
reducing  sidestream  smoke,  cigarettes  with  such 

wrappers  have  exhibited  taste  modifications  notice- 
able  to  some  smokers.  Therefore,  none  of  these 
approaches  has  represented  an  entirely  satisfactory 
solution  for  decreasing  sidestream  smoke  from 

5  cigarettes. 
As  those  skilled  in  this  art  will  appreciate,  it  is 

conventional  to  incorporate  any  of  a  wide  variety  of 
filler  compounds  in  papers  for  cigarette  wrappers. 
The  above-described  US-A-3,744,496,  for  example, 

io  discloses  the  use  of  carbon  as  a  filler.  US-A- 
4,461  ,311  teaches  the  use  of  calcium  carbonate, 
and  US-A-4,231  ,377  teaches  the  use  of  various 
magnesium  compound  fillers.  It  has  been  also  sug- 
gested  that  conventional  clays  may  be  one  of  a 

75  number  of  materials  suitable  as  fillers  for  cigarette 
wrapper  papers.  Examples  of  such  teachings  in- 
clude  US-A-2,181  ,614.  Moreover,  conventional 
clays  have  been  taught  as  suitable  for  fillers  for 
smokeable  composittions,  per  se.  Finally,  fillers 

20  such  as  attapulgite  clay  are  known  for  use  in  to- 
bacco  smoking  preparations  as  taught  in  US-A- 
3,049,449  for  example. 

It  is  therefore  an  object  of  present  invention  to 
provide  a  web  material  and  a  smoking  article  for 

25  which  improved  reductions  in  sidestream  smoke  is 
obtained  efficiently  and  without  adverse  effects  on 
other  smoking  properties  such  as  taste,  or  ash 
colour. 

This  demand  is  accomplished  by  web  material 
30  and  a  smoking  article  containing  the  features  of 

claims  1  and  15. 
The  web  material  and  the  smoking  article  of 

the  present  invention  provide  substantial  reduction 
in  sidestream  smoke  without  significant  adverse 

35  effect  on  properties  such  as  mainstream  particulate 
matter  and  puff  count.  These  results  are  obtained 
by  modifying  cigarette  wrapper  paper  formulations. 
The  paper  formulation  is  modified  to  contain  certain 
inorganic  fillers  having  a  superficial  area  of  a  least 

40  about  20  m2/g  in  sufficient  amount  to  provide  a 
total  superficial  surface  area  of  filler  in  the  paper  of 
greater  than  eighty  sqare  meters  per  one  square 
meter  of  the  paper.  In  addition,  the  paper  contains 
one  or  more  carboxylic  acid  salts  in  sufficient 

45  amount  to  result  in  a  continuous,  coherent  ash 
when  the  cigarette  or  other  smoking  article  is 
smoked.  Surprisingly,  the  wrapper  paper  as  de- 
scribed  in  the  present  invention  results  in  a  smok- 
ing  article  with  very  significant  reductions  in 

50  sidestream  smoke  while  only  minimally  affecting 
other  burn  properties. 

Embodiments  of  the  invention  are  hereinafter 
described  with  reference  to  the  figures,  wherein 

Figure  1  is  a  schematic  perspective  view  in 
55  partial  section  of  a  smoldering  cigarette  in  ac- 

cordance  with  the  invention. 
Figure  2  is  a  graph  illustrating  improvements  in 
sidestream  smoke  reduction  in  accordance  with 

2 
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the  invention  as  the  surface  area  of  filler  in  the 
cigarette  paper  increases. 
Figure  3a  illustrates  schematially  and  in  per- 
spective  and  section  a  non-porous  filler. 
FIGURE  3B  illustrates  schematically  and  in  per- 
spective  and  section  a  porous  filler. 
FIGURE  4  is  a  graph  illustrating  the  effect  of 
addition  of  a  carboxylic  salt,  namely  potassium 
acetate,  on  sidestream  smoke  reduction  in  com- 
bination  with  a  filler  in  accordance  with  the  in- 
vention. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS 

While  the  invention  will  be  described  in  con- 
nection  with  preferred  embodiments,  it  will  be  un- 
derstood  that  it  is  not  intended  to  limit  the  invention 
to  those  embodiments.  On  the  contrary,  it  is  in- 
tended  to  cover  all  alternatives,  modifications  and 
equivalents  as  may  be  included  within  the  spirit 
and  scope  of  the  invention  as  defined  by  the  ap- 
pended  claims. 

During  the  smoking  of  a  cigarette,  a  large  frac- 
tion  of  the  total  smoke  generated  by  combustion  of 
the  tobacco  is  released  from  the  lit  end  of  the 
cigarette  as  sidestream  smoke.  The  relative 
amounts  of  mainstream  and  sidestream  smoke  in  a 
given  instance  will  depend  upon  the  manner  in 
which  the  cigarette  is  smoked.  If  the  cigarette  is 
placed  in  an  ashtray  for  prolonged  intervals  be- 
tween  puffs,  sidestream  becomes  a  very  large  frac- 
tion  of  the  total  smoke  produced.  Whether  the 
cigarette  is  held  by  the  smoker  or  rests  in  an 
ashtray  during  the  interval  between  puffs,  the 
sidestream  rises  as  a  concentrated  and  highly  visi- 
ble  plume  of  smoke.  Moreover,  this  concentrated 
plume  continues  to  emanate  from  the  lit  end  of  a 
cigarette  even  while  air  is  being  drawn  in  during 
the  puff,  so  that  sidestream  smoke  is  constantly 
released  in  large  quantities  throughout  the  con- 
sumption  of  a  cigarette,  regardless  of  whether  con- 
sumption  is  largely  by  smoldering  or  by  puffing.  At 
times,  the  sidestream  smoke  plume  is  carried  by 
air  currents  into  the  vicinity  of  other  persons  who 
may  find  it  objectionable.  Therefore,  cigarettes  pro- 
ducing  markedly  less  sidestream  are  highly  desir- 
able. 

In  accordance  with  the  present  invention, 
sidestream  smoke  particulate  matter  is  greatly  re- 
duced  by  modifications  of  the  paper  used  to  wrap 
the  tobacco  column.  Prior  attempts  to  reduce 
sidestream  smoke  by  wrapper  modifications  have 
involved  the  use  of  papers  which  were  technically 
or  economically  impractical,  which  modified  taste, 
which  were  aesthetically  unacceptable,  or  which 
resulted  in  drastically  increased  mainstream  smoke 
delivery  and  puff  count.  In  contrast,  the  modifica- 

tions  of  the  present  invention  do  not  result  in  re- 
tarded  burn  rate  or  elevated  delivery  of  mainstream 
tar;  they  do  not  adversely  affect  the  appearance  of 
the  cigarette  or  ash;  and  they  do  not  require  the 

5  use  of  exotic  materials  or  manufacturing  processes. 
For  example,  cigarettes  made  with  the  wrapper  of 
the  present  invention  afford  normal  enjoyment  to 
the  smoker  but  diminish  the  possibility  of  stray 
smoke  being  objectionable  to  bystanders. 

io  In  accordance  with  the  invention,  these  highly 
desirable  beneficial  effects  are  obtained  by  using  a 
particular  type  of  filler  in  combination  with  one  or 
more  carboxylic  acid  salts  in  wrapper  materials  for 
smokeable  articles.  Such  wrapper  materials  may 

is  otherwise  be  conventional  cigarette  papers  made 
from  flax  and/or  other  cellulosic  fibers  containing,  if 
desired,  one  or  more  other  inorganic  fillers,  typi- 
cally  calcium  carbonate.  Other  suitable  mineral  fil- 
lers  will  be  apparent  to  those  skilled  in  this  art.  The 

20  particular  fillers  include  inorganic  materials  having 
a  superficial  surface  area  of  at  least  about  20  m2/g 
and  preferably  at  least  about  25  m2/g.  They  are 
useful  in  filler  content  ranges  broadly  of  from  about 
5  percent  to  about  50  percent  of  paper  by  weight 

25  in  accordance  with  this  invention. 
While  the  use  of  fillers  and  carboxylic  acid 

salts  has  been  known  for  many  years  as  additives 
to  cigarette  papers  for  the  purposes  of  improving 
burn  characteristics,  in  conventional  use  the  fillers 

30  are  not  normally  selected  from  materials  having  the 
specified  superficial  surface  area  and  in  combina- 
tion  with  carboxylic  acid  salts.  The  remainder  of  the 
paper  composition  of  the  present  invention  will 
comprise  conventional  materials  such  as  cellulose 

35  fibers,  preferably  flax,  other  fillers  and  burn  enhan- 
cers.  Total  superficial  surface  area  for  purposes  of 
the  present  invention  is  defined  generally  as  the 
difference  between  total  surface  area  of  the  filler 
material  and  the  surface  area  contributed  by  the 

40  voids  or  pores  in  the  filler  material. 
While  it  is  not  desired  to  limit  the  invention  to 

any  particular  theory,  it  is  believed  that  the  particu- 
lar  paper  compositions  described  in  this  invention 
function  by  modifying  certain  mass  transport  pro- 

45  cesses  occurring  in  a  smoldering  cigarette.  This 
may  be  understood  by  referring  to  FIGURE  1, 
which  is  a  schematic  perspective  illustration  of  a 
smoldering  cigarette  in  partial  section.  Hot  cone  of 
coal  1  and  its  accompanying  inorganic  ash  2  will 

50  advance  gradually  to  the  right  towards  the  unburnt 
portion  of  the  cigarette  comprising  a  tobacco  rod  3 
and  surrounded  by  a  paper  wrapper  4.  Because  of 
the  very  high  temperature  of  coal  1  (about  900  °  C) 
and  concomitant  combustion  efficiencies,  no  visible 

55  smoke  issues  from  the  coal.  However,  in  the  inter- 
mediate  region  5  between  the  advancing  coal  and 
the  more  distant  parts  of  the  unburnt  cigarette, 
various  destructive  distillation  and  partial  combus- 
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tion  processes  occur.  Externally  region  5  may  be 
observed  as  a  black  char  line  6  which  comprises 
the  not  yet  completely  combusted  organic  sub- 
stance  of  the  paper  wrapper  4  along  with  the 
inorganic  fillers  incorporated  originally  in  the  wrap- 
pers. 

As  will  be  understood,  char  line  6  and  its  final 
combusted  state  (all  inorganic  in  nature)  are  much 
more  permeable  than  original  wrapper  4.  This  con- 
dition  permits  the  easy  egress  of  visible  smoke  as 
evidenced  by  the  rising  plume  7  issuing  from  this 
region  of  a  smoldering  cigarette. 

The  nature  and  origin  of  this  visible  smoke 
may  be  understood  by  considering  it  as  a  fog,  i.e., 
a  suspension  of  small  liquid  droplets  in  a  gas 
phase,  resulting  from  the  supercooling  and  sponta- 
neous  nucleation  of  the  vapor  phase  of  certain  high 
boiling  compounds  generated  in  the  above-men- 
tioned  destructive  distillation  process.  Once  such  a 
fog  is  formed,  it  exhibits  great  stability  and  can 
only  be  depleted  of  its  liquid  droplet  content  by 
highly  efficient  mechanical  filtration  means  not 
available  at  char  line  6.  In  the  practice  of  the 
present  invention,  this  supercooling  and  sponta- 
neous  nucleation  of  the  vapor  phase  is  greatly 
diminished  by  incorporating  certain  fillers  in  the 
paper  wrapper.  These  fillers  function  by  providing 
enlarged  condensing  surface  areas  resulting  in  a 
large  fraction  of  the  fog  droplet  precursor  vapors 
condensing  as  liquid  layers  on  the  cooler  filler 
particle  surfaces.  Such  phase  transformations  (gas- 
liquid)  are  extremely  rapid  and  efficient,  thus  reliev- 
ing  the  requisite  supersaturation  necessary  for  fog 
(smoke)  generation. 

It  might  be  expected  that  this  condensing 
mechanism  would  offer  only  temporary  and  incon- 
sequential  relief  from  smoke  generation  since  the 
ever-advancing  coal  will  soon  re-boil  these  con- 
densed  liquids  to  yield  the  original  vapors  which 
are  responsible  for  smoke  generation  in  the  first 
place.  However,  when  this  occurs,  the  re-boiling 
takes  place  on  the  outer  periphery  of  the  cigarette, 
where  the  ambient  environment  (air)  is  much  en- 
hanced  in  oxygen  content  compared  to  the  interior 
of  the  cigarette  where  the  vapors  were  first  gen- 
erated.  Because  of  this  enhanced  oxygen  content, 
these  vapors  are  believed  to  be  efficiently  burnt  or 
broken  down  to  gaseous  products  which  cannot 
nucleate  to  form  visible  smoke  on  cooling  because 
of  their  lower  molecular  weight. 

As  described  herein  throughout  the  body  of 
this  document  percent  sidestream  reduction  results 
are  demonstrated  with  reference  to  a  control  ciga- 
rette  made  with  a  conventional  cigarette  paper. 
This  paper  is  characterized  by  a  permeability  of  30 
cm/min  (as  measured  by  the  CORESTA  method  at 
a  pressure  differential  of  1  centibar),  a  basis  weight 
of  25  g/m2,  a  filler  content  of  30  percent  chalk,  a 

fiber  content  of  69  percent  flax,  and  a  burn  pro- 
moter  mixture  of  0.3  percent  potassium  citrate  and 
0.6  percent  sodium  citrate.  (The  superficial  surface 
area  of  the  chalk  in  the  control  wrapper  is  only  3 

5  m2/g.)  Both  the  control  cigarettes  and  cigarettes 
made  in  accordance  with  the  invention  wrappers 
contained  the  same,  standard  American  tobacco 
blend  with  a  bulk  density  of  0.265  g/cm3. 

io  Surface  Area  Requirements 

As  shown  in  FIGURE  2,  the  percent  sidestream 
smoke  reduction  initially  increases  as  the  total  su- 
perficial  surface  area  of  the  filler  in  the  paper 

is  increases.  This  total  superficial  surface  area  is  the 
product  of  the  specific  superficial  area  of  the  filler 
in  units  of  m2/g,  the  weight  fraction  of  filler  in 
paper,  and  the  basis  weight  of  paper  g/m2.  (The 
contribution  of  the  fiber  portion  of  the  paper  is 

20  negligible.)  It  is  further  seen  in  FIGURE  2  that  the 
rate  of  increase  in  percent  sidestream  smoke  re- 
duction  diminishes  to  nearly  zero  when  the  total 
superficial  surface  area  in  the  paper  exceeds  150 
m2  of  filler  per  m2  of  paper.  It  is  believed  that  this 

25  effect  is  caused  by  other  rate  limiting  processes  in 
the  transport  of  gases  being  condensed  on  the 
condensing  surface.  In  other  words  when  sufficient 
condensing  area  is  supplied,  it  no  longer  is  the  rate 
limiting  step  in  the  process  of  condensing  the 

30  gaseous  components. 
The  specific  superficial  surface  areas  of  the 

various  fillers  were  obtained  using  the  well  known 
BET  method  [Brunauer,  Emmett,  Teller,  J.  Amer. 
Chem  Soc.  60,  309  (1938)]  and  known  properties 

35  of  the  porous  nature  of  the  particular  filler.  Since 
the  BET  method  involves  the  adsorption  of  the  very 
small  nitrogen  gas  molecule,  it  gives  the  total  sur- 
face  area  of  the  filler,  which  comprises  the  superfi- 
cial  surface  area  and  the  area  contributed  by  any 

40  pores  or  voids  in  the  actual  filler  particle.  In  accor- 
dance  with  the  invention,  the  area  provided  by 
these  voids  or  pores  is  ineffective  as  condensation 
sites  since  the  time  available  in  a  smoldering  ciga- 
rette  will  not  permit  the  diffusion  of  gases  into 

45  these  pores  or  voids.  Referring  to  FIGURES  3A 
and  3B,  for  example,  there  are  shown  two  filler 
particles  10,  11  of  the  same  superficial  surface 
area  but  differing  vastly  in  their  total  surface  area 
due  to  fissures  12  as  the  section  clearly  dem- 

50  onstrates.  A  striking  example  is  the  use  of  zeolites, 
which  are  inherently  porous  because  of  the  pres- 
ence  of  minute  pores  arising  from  their  unique 
crystal  structure,  as  sidestream  reducing  fillers.  If 
these  molecular  size  pores  are  empty,  the  BET 

55  measurements  for  the  adsorption  of  nitrogen  give  a 
total  specific  surface  areas  of  about  150  m2/g. 
However,  if  the  zeolite  has  been  exposed  to  water 
(such  as  would  always  be  the  case  during  paper 

4 
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making)  these  pores  become  completely  filled  with 
water  molecules.  These  water  molecules  are  so 
tenaciously  held  that  subsequent  BET  measure- 
ments  give  only  the  superficial  surface  area  of 
some  4  m2/g.  Consequently,  zeolites  are  no  more, 
effective  in  reducing  sidestream  smoke  than  a  non- 
porous  filler  of  about  the  same  superficial  surface 
area,  namely  conventional  chalk. 

Most  fillers  which  are  of  use  in  the  practice  of 
the  invention  are  not  porous,  but  are  instead  com- 
prised  of  small  impermeable  crystals.  In  such 
cases  the  very  convenient  BET  measurements  may 
be  used  as  a  direct  measure  to  evaluate  the  effec- 
tive  condensation  area  (superficial  surface  area). 

Thermal  Stability  of  the  Filler  Structure 

The  desired  large  surface  area  of  the  filler 
must  not  decrease  significantly  during  heating  of 
the  filler  as  the  hot  coal  approaches  and  passes 
by.  Some  fillers,  which  have  a  large  surface  area  at 
room  temperature,  fail  to  satisfy  this  requirement 
due  to  melting,  fusing,  or  collapse  of  the  filler 
particles.  For  example,  the  total  surface  area  of  a 
filler,  Silcron  900,  a  silica  hydrogel  manufactured 
by  SCM  Pigments  Corp.,  decreases  drastically  fol- 
lowing  exposure  to  elevated  temperatures  (from  47 
m2/g  to  6  m2/g  following  heating  to  400  °  C).  If  this 
former  value  is  used,  the  predicted  sidestream 
smoke  reduction  based  on  that  value  will  not  result. 
(The  actual  observed  sidestream  smoke  reduction 
with  this  filler  is  in  good  agreement  with  data 
shown  in  FIGURE  2  when  the  latter  surface  area 
value  is  used.) 

It  should  not  be  inferred  from  the  foregoing  that 
all  thermally  unstable  fillers  lose  surface  area  dur- 
ing  heating.  Some  fillers  behave  just  the  opposite 
and  comprise  an  important  class  of  sidestream 
smoke  reducing  fillers.  These  fillers  in  general  are 
certain  crystalline  solids  which  on  heating  to  mod- 
est  temperatures  chemically  decompose  to  form 
new  crystalline  phases,  which  differ  in  density  from 
that  of  the  original  solid.  When  this  transformation 
occurs,  the  original  crystals  shatter  and  generate 
additional  surface  area.  Examples  of  these  fillers 
are  hydrates  (CaSCv2H20),  hydroxides  (Ca(OH)2), 
carbonates  (MgCOs),  peroxides  (MgCfe).  These 
compounds  thermally  decompose  to  yield  a  new 
crystalline  phase  and  a  gaseous  byproduct  (H20, 
CO2,  or  O2)  in  the  temperature  range  of  200  to 
500  0  C.  To  realize  the  advantage  of  this  thermally 
generated  surface  area  there  must  not  be  any 
liquid  phase  (such  melting  or  eutectic  formation) 
during  the  transformation.  If  this  is  not  the  case,  the 
liquid  will  serve  to  sinter  the  filler  particles  together 
and  lead  to  an  actual  decrease  in  surface  area. 

Effect  of  Carboxylic  Acid  Salts 

In  addition  to  providing  a  large  condensing 
surface  the  present  invention  also  requires  the 
presence  of  certain  additives  which  serve  to  gen- 
erate  a  coherent  and  continuous  ash.  This  is 

5  achieved  by  incorporating  carboxylic  acid  salts 
such  as  potassium  citrate  or  sodium  acetate  into 
the  paper,  preferably  at  a  level  of  6  to  12  percent. 
These  salts  function  by  lightly  sintering  not  only 
the  char  of  the  partially  decomposed  paper  but 

10  also  that  of  the  final  inorganic  ash.  If  such  salts  are 
not  provided,  both  the  char  and  the  ash  structures 
will  exhibit  large  cracks  and  fissures.  Since  in  the 
interior  of  the  cigarette  the  generated  gases  are  at 
an  appreciable  positive  pressure,  they  will  pref- 

15  erentially  escape  through  such  fissures,  completely 
bypassing  the  provided  condensing  surfaces.  This 
obviously  will  vitiate  the  efficacy  of  the  condensing 
sites.  However,  once  the  benefit  obtained  from  the 
elimination  of  fissures  is  achieved,  additional 

20  amounts  of  carboxylic  acid  salt  will  result  in  loss  of 
surface  area  due  to  excessive  sintering  of  the  filler 
particles.  Thus  provision  of  an  excess  of  a  carbox- 
ylic  acid  salt  (  >  12%)  will  actually  worsen 
sidestream  smoke  reduction.  These  effects  are 

25  shown  in  FIGURE  4  where  the  sidestream  reduc- 
tion  curve  drops  off  after  about  12  percent. 

Aesthetic,  Health,  Manufacturing,  and  Economic 
Requirements 

30 
The  filler  must  not  only  satisfy  the  criteria 

established  above  relating  to  surface  area  and  ther- 
mal  stability  in  order  for  it  to  be  usable  in  cigarette 
paper,  it  should  also  provide  attractive  cigarette 

35  paper. 
To  be  useful  the  filler  obviously  must  meet 

health  and  safety  requirements  and  preferably 
avoid  insoluble  salts  of  certain  heavy  metals,  such 
as  zinc,  cadmium  or  lead,  where  during  the  com- 

40  bustion  of  the  cigarette  paper  there  is  a  potential 
for  chemical  reduction  of  the  metal  ions  to  yield 
poisonous  metal  vapors. 

The  filler  in  addition  to  providing  condensation 
sites  preferably  is  essentially  water  insoluble  and 

45  affordable. 

Examples  of  Suitable  Filler  Compositions 

1)  Clays 
50 

Attapulgite  clay.  This  clay  possesses  a  ther- 
mally  stable,  superficial  surface  area  (200  m2/g) 
which  far  exceeds  that  of  more  conventional  clays, 
such  a  kaolinite  or  bentonite. 

55 
2)  Oxides 

Fumed  silica  and  alumina.  Both  of  these  oxides 

5 
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formed  by  burning  of  their  respective  chlorides 
have  enormous  superficial  surface  areas  (200-600 
m2/g)  and  are  thermally  stable.  This  characteristic 
should  be  contrasted  to  that  for  more  conventional 
hydrated  silicas  which  collapse  during  heating  and 
thereby  lose  their  effectiveness  in  reducing 
sidestream  smoke. 

3)  Peroxides 

Peroxides  of  magnesium,  calcium  and  stron- 
tium  can  be  used  in  this  invention.  They  all  de- 
compose  thermally  at  modest  temperatures  to  yield 
increased  superficial  surface  areas. 

4)  Carbonates 

Carbonates  of  magnesium,  calcium,  strontium 
and  barium,  which  possess  superficial  surface 
areas  exceeding  about  20  m2/g,  can  be  used  in  this 
invention.  (These  carbonates  can  be  distinguished 
from  the  conventional  carbonates  of  commerce, 
which  possess  a  superficial  surface  area  <  10 
m2/g.) 

5)  Phosphates 

Phosphates  of  magnesium,  strontium,  and  bari- 
um,  which  possess  superficial  surface  areas  ex- 
ceeding  about  20  m2/g,  can  be  used  in  this  inven- 
tion. 

6)  Sulphates 

Sulphates  of  calcium,  strontium  and  barium, 
which  possess  superficial  surface  areas  exceeding 
about  20  m2/g,  can  be  used  in  this  invention. 

7)  Aluminates 

Aluminates  of  magnesium,  calcium,  strontium, 
and  barium,  which  possess  superficial  surface 
areas  exceeding  about  20  m2/g,  can  be  used  in  this 
invention. 

8)  Silicates 

Silicates  of  magnesium,  calcium,  strontium, 
barium,  sodium,  and  potassium,  which  possess  su- 
perficial  surface  areas  exceeding  about  20  m2/g, 
can  be  used  in  this  invention.  Only  those  sodium 
and  potassium  silicates  which  are  water  insoluble 
can  be  used. 

EXAMPLES 

Example  1 

A  cigarette  wrapper  was  made  containing  50 
percent  flax  fibers,  10  percent  attapulgite  clay 
(Attagel  40  manufactured  by  the  Engelhard  Chemi- 
cals  Co.),  30  percent  chalk,  and  10  percent  potas- 

5  sium  acetate  as  a  burn  additive  to  sinter  the  ash 
and  provide  a  coherent  and  continuous  ash.  The 
wrapper  had  a  basis  weight  of  40  g/m2  and  a 
CORESTA  permeability  of  12  cm/min.  A  cigarette 
paper  of  this  composition  has  about  125  m2  of 

io  superficial  surface  area  per  m2  of  paper.  Cigarettes 
were  made  with  this  wrapper  at  a  length  of  70  mm, 
without  filters  and  with  a  standard  American  to- 
bacco  blend  with  a  density  of  0.265  g/cm3.  The 
sidestream  reduction  achieved  with  these  ciga- 

15  rettes  compared  to  the  control  cigarettes 
(conventional  cigarettes)  described  previously  was 
about  50  percent. 

Example  2 

Example  1  was  repeated  except  that  potassium 
acetate  was  replaced  with  potassium  citrate.  The 
sidestream  smoke  reduction  remained  approxi- 
mately  the  same  at  50  percent. 

Example  3 

Example  1  was  repeated  except  that  the  at- 
tapulgite  clay  content  was  increased  to  15  percent 

30  and  the  chalk  content  was  reduced  to  25  percent. 
Cigarette  paper  of  this  composition  has  a  superfi- 
cial  surface  area  of  about  160  m2  per  m2  of  paper. 
The  sidestream  smoke  reduction  was  about  55 
percent. 

35 
Example  4 

Example  1  was  repeated  except  that  the  at- 
tapulgite  clay  content  was  increased  to  20  percent 

40  and  the  chalk  content  was  reduced  to  20  percent. 
Cigarette  paper  of  this  composition  has  a  superfi- 
cial  surface  area  of  approximately  200  m2  per  m2 
of  this  paper.  The  sidestream  smoke  reduction  was 
about  60  percent. 

45 
Example  5 

Example  4  was  repeated  except  that  the  basis 
weight  of  the  paper  was  reduced  to  35  g/m2.  Ciga- 

50  rette  paper  of  this  composition  and  basis  weight 
has  a  superficial  surface  area  of  approximately  175 
m2  per  m2  of  paper.  The  sidestream  smoke  reduc- 
tion  was  about  55  percent. 

55  Example  6 

A  cigarette  paper  was  made  containing  50  per- 
cent  flax  fiber,  40  percent  fumed  alumina  (Alumina 

6 
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Oxid  C,  manufactured  by  the  Degussa  Corp.),  and 
10  percent  potassium  citrate.  The  wrapper  had  a 
basis  weight  of  40  g/m2  and  a  CORESTA  per- 
meability  of  10  cm/min.  A  cigarette  paper  of  this 
composition  has  a  superficial  surface  area  of  ap- 
proximately  400  m2  per  m2  of  paper.  Cigarettes 
were  made  as  in  Example  1.  The  sidestream 
smoke  reduction  was  nearly  70  percent. 

Example  7 

Example  6  was  repeated  except  that  the  con- 
tent  of  fumed  alumina  was  reduced  to  20  percent 
and  the  portion  taken  out  was  replaced  with  chalk. 
The  cigarette  paper  of  this  composition  had  a  su- 
perficial  surface  area  of  approximately  225  m2  per 
m2  of  paper.  The  sidestream  smoke  reduction  was 
about  65  percent. 

Example  8 

A  cigarette  wrapper  was  made  containing  50 
percent  flax  fiber,  40  percent  activated  alumina 
(Grade  CP2  manufactured  by  the  Alcoa  Co.),  and 
10  percent  potassium  citrate.  The  wrapper  had  a 
basis  weight  of  40  g/m2  and  a  CORESTA  per- 
meability  of  15  cm/min.  The  cigarette  paper  of  this 
composition  had  a  superficial  surface  area  of  about 
140  m2  per  m2  of  paper.  The  sidestream  smoke 
reduction  was  about  50  percent. 

Example  9 

A  cigarette  paper  was  made  containing  50  per- 
cent  flax  fiber,  20  percent  fumed  silica  (Cabosil  EH- 
5  manufactured  by  the  Cabot  Corp.),  20  percent 
chalk  and  10  percent  potassium  acetate.  The  wrap- 
per  had  a  basis  weight  of  40  g/m2  and  a  CORESTA 
permeability  of  12  cm/min.  The  cigarette  paper  of 
this  composition  had  an  exceedingly  high  superfi- 
cial  surface  area  of  over  1000  m2  per  m2  of  paper. 
The  sidestream  smoke  reduction  was  about  65 
percent,  however,  the  ash  was  nearly  black. 

Example  10 

Example  9  was  repeated  except  that  fumed 
silica  content  was  increased  to  40  percent  and 
chalk  was  not  included  in  the  paper  composition. 
The  sidestream  smoke  reduction  was  about  65 
percent  and  the  ash  was  also  nearly  black. 

While  the  examples  are  illustrated  using  cal- 
cium  carbonate  as  an  additional  filler,  other  fillers 
may  be  used  in  combination  with  the  high  superfi- 
cial  surface  area  filler  or  it  may  constitute  the  only 
filler.  Also,  the  burn  enhancer  may  vary  as  to 
composition,  for  example  sodium  citrate  or  sodium 
acetate  may  be  used,  and  in  amount,  for  example, 

from  about  6  percent  up  to  about  15  percent  by 
weight.  It  will  be  recognized  by  those  skilled  in  the 
art  that  the  shape  of  the  curve  of  FIG.  2  will  be 
consistent  although  it  may  shift  somewhat  with 

5  different  tobacco  compositions.  In  accordance  with 
the  invention,  the  curve  is  believed  characteristic 
and  the  described  effect  on  sidestream  reduction 
occurs  in  each  case. 

It  is  a  further  result  of  particularly  preferred 
io  embodiments  of  the  present  invention  that  the  ciga- 

rette  ash  is  very  similar  to  the  ash  on  conventional 
cigarettes.  This  is  particularly  significant  with  at- 
tapulgite  clay,  fumed  alumina  and  activated  alu- 
mina  since  some  other  high  surface  area  fillers 

is  such  as  fumed  silica  (380  m2/g)  while  reducing 
sidestream  smoke,  tend  to  result  in  a  dark  ash. 

Modifying  any  conventional  cigarette  paper  for- 
mulation  by  the  addition  of  such  fillers  in  accor- 
dance  with  the  invention,  results  in  a  decrease  in 

20  the  level  of  sidestream  smoke.  However,  the  effect 
of  this  treatment  can  be  maximized  by  using  paper 
with  low  porosity  and  by  maintaining  sheet  bulk  at 
a  high  level  consistent  with  low  porosity.  For  a 
given  level  of  filler  addition,  lower  porosity  causes 

25  further  decreases  in  sidestream  smoke.  In  accor- 
dance  with  preferred  embodiments  of  the  invention 
the  paper  porosity  is  in  the  range  of  from  5  to  30. 
The  porosities  are  expressed  as  CORESTA  per- 
meability  (superficial  velocity,  in  centimeters  per 

30  minute,  of  air  flowing  through  a  porous  paper  at  a 
pressure  differential  of  one  centibar). 

Thus  it  is  apparent  that  there  has  been  pro- 
vided,  in  accordance  with  the  invention,  a  sheet 
material  adapted  for  use  as  a  wrapper  for  smoking 

35  articles  that  fully  satisfies  the  aims  and  advantages 
set  forth  above. 

Claims 

40  1.  A  web  material  adapted  for  use  as  a  wrapper 
for  smoking  articles,  said  material  comprising  a 
cellulosic  base  web  having  a  substantially  wa- 
ter  insoluble  filler,  and  containing  an  alkali  met- 
al  salt  characterized  in  that  said  filler  has  a 

45  superficial  surface  area  in  the  range  of  at  least 
about  twenty  m2/g  providing  a  superficial  sur- 
face  area  in  the  web  of  at  least  eighty  square 
meters  per  square  meter  of  web  and  is  ther- 
mally  stable  such  that  the  superficial  surface 

50  area  does  not  decrease  significantly  at  the  coal 
temperature  of  the  burning  smoking  article,  the 
material  containing  up  to  about  15  percent  by 
weight  of  the  alkali  metal  salt,  the  superficial 
area  being  defined  generally  as  the  difference 

55  between  total  surface  area  of  the  filler  material 
and  the  surface  area  contributed  by  the  voids 
or  pores  in  the  filler  material. 

7 
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2.  The  material  of  Claim  1  wherein  the  filler  has  a 
superficial  surface  area  in  the  range  of  at  least 
about  25  m2/g. 

3.  The  material  of  Claim  1  wherein  the  filler  is 
selected  from  the  group  consisting  of  substan- 
tially  water  insoluble  clays,  oxides,  peroxides, 
carbonates,  phosphates,  sulphates,  aluminates 
and  silicates. 

4.  The  material  of  Claim  1  wherein  the  filler  is 
attapulgite  clay. 

5.  The  material  of  Claim  1  wherein  the  filler  is 
fumed  alumina. 

6.  The  material  of  Claim  1  wherein  the  alkali 
metal  salt  is  selected  from  the  group  consist- 
ing  of  sodium  and  potassium  salts  of  carbonic 
acid,  formic  acid,  acetic  acid,  propionic  acid, 
malic  acid,  lactic  acid,  glycolic  acid,  citric  acid, 
tartaric  acid,  fumaric  acid,  oxalic  acid,  malonic 
acid,  nitric  acid  and  phosphoric  acid. 

7.  The  material  of  Claim  6  wherein  the  salt  is 
selected  from  the  group  consisting  of  sodium 
citrate  and  potassium  citrate. 

8.  The  material  of  Claim  1  wherein  the  base  web 
comprises  flax  fibers. 

9.  The  material  of  Claim  8  having  a  porosity  of  up 
to  about  30  cm/min. 

10.  The  material  of  Claim  9  wherein  the  amount  of 
filler  is  in  the  range  of  from  about  5  to  50 
percent  by  weight. 

11.  The  material  of  Claim  1  wherein  the  web  also 
contains  an  inorganic  filler. 

12.  The  material  of  Claim  11  wherein  the  additional 
inorganic  filler  is  calcium  carbonate. 

13.  The  material  of  Claim  1  wherein  the  base  web 
has  a  permability  of  up  to  about  30  cm/min. 

14.  The  material  of  Claim  1  wherein  the  filler  is 
seclected  from  the  group  consisting  of  fumed 
silica  peroxides  of  magnesium,  calcium  and 
strontium,  carbonates  of  magnesium,  calcium, 
strontium  and  barium,  phosphates  of  magne- 
sium,  strontium  and  barium,  sulphates  of  cal- 
cium  of  strontium  and  barium,  aluminates  of 
magnesium,  calcium,  strontium  and  barium, 
and  silicates  of  magnesium,  calcium,  stron- 
tium,  barium,  sodium  and  potassium. 

15.  A  smoking  article  comprising  a  tobacco  rod 
surrounded  by  a  wrapper  wherein  the  wrapper 
comprises  a  cellulosic  base  web  having  a  sub- 
stantially  water  insoluble  filler,  and  containing 

5  an  alkali  metal  salt,  characterized  in  that  said 
filler  has  a  superficial  surface  area  in  the  range 
of  at  least  about  twenty  m2/g  providing  a  su- 
perficial  surface  area  of  at  least  eighty  square 
meters  per  square  meter  of  paper  and  is  ther- 

io  mally  stable  such  that  the  superficial  surface 
area  does  not  decrease  significantly  at  the  coal 
temperature  of  the  burning  smoking  article,  the 
material  containing  up  to  about  15  percent  by 
weight  of  the  alkali  metal  salt,  the  superficial 

is  area  being  defined  generally  as  the  difference 
between  total  surface  area  of  the  filler  material 
and  the  surface  area  contributed  by  the  voids 
or  pores  in  the  filler  material. 

20  16.  A  smoking  article  as  in  Claim  15  wherein  the 
filler  has  a  superficial  surface  are  in  the  range 
of  at  least  about  25  m2/g. 

17.  A  smoking  article  as  in  Claim  16  wherein  the 
25  filler  is  selected  from  the  group  consisting  of 

attapulgite  clay,  fumed  silica  and  alumina,  per- 
oxides  of  magnesium,  calcium  and  strontium, 
carbonates  of  magnesium,  calcium,  strontium 
and  barium,  phosphates  of  magnesium,  stron- 

30  tium  and  barium,  sulphates  of  calcium,  stron- 
tium  and  barium,  aluminates  of  magnesium, 
calcium,  strontium  and  barium,  and  silicates  of 
magnesium,  calcium,  strontium,  barium,  sodi- 
um  and  potassium. 

35 
18.  A  smoking  article  as  in  Claim  17  wherein  the 

filler  is  attapulgite  clay. 

19.  A  smoking  article  as  in  Claim  17  wherein  the 
40  filler  is  fumed  alumina. 

Revendications 

1.  Matiere  en  bande  adaptee  pour  etre  utilisee 
45  comme  feuille  d'enveloppement  pour  articles  a 

fumer,  cette  matiere  comprenant  une  bande  de 
base  cellulosique  comportant  une  charge  es- 
sentiellement  insoluble  dans  I'eau  et  contenant 
un  sel  de  metal  alcalin,  caracterisee  en  ce  que 

50  la  charge  a  une  aire  de  surface  superficielle  de 
I'ordre  d'au  moins  environ  20  m2/g,  conferant 
une  aire  de  surface  superficielle  dans  la  bande 
d'au  moins  80  m2  par  m2  de  bande  et  est 
thermiquement  stable  de  telle  sorte  que  I'aire 

55  de  surface  superficielle  ne  diminue  pas  de 
fagon  significative  a  la  temperature  de  charbon 
de  I'article  a  fumer  en  combustion,  la  matiere 
contenant  jusqu'a  environ  15  %  en  poids  du 

8 
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sel  de  metal  alcalin,  I'aire  superficielle  etant 
definie  d'une  maniere  generale  comme  etant  la 
difference  entre  I'aire  de  surface  totale  de  la 
matiere  de  charge  et  I'aire  de  surface  consti- 
tute  par  les  vides  ou  pores  dans  la  matiere  de 
charge. 

2.  Matiere  suivant  la  revendication  1  ,  caracterisee 
en  ce  que  la  charge  a  une  aire  de  surface 
superficielle  de  I'ordre  d'au  moins  environ  25 
m2/g. 

3.  Matiere  suivant  la  revendication  1  ,  caracterisee 
en  ce  que  la  charge  est  choisie  dans  le  groupe 
comprenant  les  argiles,  oxydes,  peroxydes, 
carbonates,  phosphates,  sulfates,  aluminates  et 
silicates  essentiellement  insolubles  dans  I'eau. 

4.  Matiere  suivant  la  revendication  1,  caracterise 
en  ce  que  la  charge  est  de  I'argile  du  type 
attapulgite. 

5.  Matiere  suivant  la  revendication  1  ,  caracterisee 
en  ce  que  la  charge  est  de  I'alumine  fumee. 

6.  Matiere  suivant  la  revendication  1  ,  caracterisee 
en  ce  que  le  sel  de  metal  alcalin  est  choisi 
dans  le  groupe  comprenant  les  sels  de  sodium 
et  de  potassium  d'acide  carbonique,  d'acide 
formique,  d'acide  acetique,  d'acide  propioni- 
que,  d'acide  malique,  d'acide  lactique,  d'acide 
glycolique,  d'acide  citrique,  d'acide  tartrique, 
d'acide  fumarique,  d'acide  oxalique,  d'acide 
malonique,  d'acide  nitrique  et  d'acide  phos- 
phorique. 

7.  Matiere  suivant  la  revendication  6,  caracterisee 
en  ce  que  le  sel  est  choisi  dans  le  groupe 
comprenant  le  citrate  de  sodium  et  le  citrate 
de  potassium. 

8.  Matiere  suivant  la  revendication  1  ,  caracterisee 
en  ce  que  la  bande  de  base  comprend  des 
fibres  de  lin. 

9.  Matiere  suivant  la  revendication  8,  ayant  une 
porosite  atteignant  environ  30  cm/min. 

12.  Matiere  suivant  la  revendication  11,  caracteri- 
see  en  ce  que  la  charge  inorganique  addition- 

nelle  est  du  carbonate  de  calcium. 

13.  Matiere  suivant  la  revendication  1,  caracterise 
en  ce  que  la  bande  de  base  a  une  permeabili- 

5  te  atteignant  environ  30  cm/min. 

14.  Matiere  suivant  la  revendication  1,  caracterisee 
en  ce  que  la  charge  est  choisie  dans  le  groupe 
comprenant  la  silice  fumee,  les  peroxydes  de 

io  magnesium,  de  calcium  et  de  strontium,  les 
carbonates  de  magnesium,  de  calcium,  de 
strontium  et  de  baryum,  les  phosphates  de 
magnesium,  de  strontium  et  de  baryum,  les 
sulfates  de  calcium,  de  strontium  et  de  ba- 

15  ryum,  les  aluminates  de  magnesium,  de  cal- 
cium,  de  strontium  et  de  baryum  et  les  silica- 
tes  de  magnesium,  de  calcium,  de  strontium, 
de  baryum,  de  sodium  et  de  potassium. 

20  15.  Article  a  fumer  comprenant  une  baguette  de 
tabac  entouree  d'une  feuille  d'enveloppement, 
caracterise  en  ce  que  la  feuille  d'enveloppe- 
ment  comprend  une  bande  de  base  cellulosi- 
que  comportant  une  charge  essentiellement  in- 

25  soluble  dans  I'eau  et  contenant  un  sel  de  metal 
alcalin,  caracterise  en  ce  que  la  charge  a  une 
aire  de  surface  superficielle  de  I'ordre  d'au 
moins  environ  20  m2/g,  conferant  une  aire  de 
surface  superficielle  d'au  moins  80  m2  par  m2 

30  de  papier  et  est  thermiquement  stable  de  telle 
sorte  que  I'aire  de  surface  superficielle  ne  di- 
minue  pas  de  fagon  significative  a  la  tempera- 
ture  de  charbon  de  I'article  a  fumer  en  com- 
bustion,  la  matiere  contenant  jusqu'a  environ 

35  15  %  en  poids  du  sel  de  metal  alcalin,  I'aire 
superficielle  etant  definie  d'une  maniere  gene- 
rale  comme  etant  la  difference  entre  I'aire  de 
surface  totale  de  la  matiere  de  charge  et  I'aire 
de  surface  constitute  par  les  vides  ou  pores 

40  dans  la  matiere  de  charge. 

16.  Article  a  fumer  suivant  la  revendication  15, 
caracterise  en  ce  que  la  charge  a  une  aire  de 
surface  superficielle  de  I'ordre  d'au  moins  en- 

45  viron  25  m2/g. 

17.  Article  a  fumer  suivant  la  revendication  16, 
caracterise  en  ce  que  la  charge  est  choisie 
dans  le  groupe  comprenant  I'argile  du  type 

50  attapulgite,  la  silice  et  I'alumine  fumees,  les 
peroxydes  de  magnesium,  de  calcium  et  de 
strontium,  les  carbonates  de  magnesium,  de 
calcium,  de  strontium  et  de  baryum,  les  phos- 
phates  de  magnesium,  de  strontium  et  de  ba- 

55  ryum,  les  sulfates  de  calcium,  de  strontium  et 
de  baryum,  les  aluminates  de  magnesium  de 
calcium,  de  strontium  et  de  baryum  et  les 
silicates  de  magnesium,  de  calcium,  de  stron- 

10.  Matiere  suivant  la  revendication  9,  caracterisee 
en  ce  que  la  quantite  de  charge  est  de  I'ordre  50 
d'environ  5  a  50  %  en  poids. 

11.  Matiere  suivant  la  revendication  1,  caracterisee 
en  ce  que  la  bande  contient  egalement  une 
charge  inorganique.  55 
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tium,  de  baryum,  de  sodium  et  de  potassium. 

18.  Article  a  fumer  suivant  la  revendication  17, 
caracterise  en  ce  que  la  charge  est  de  I'argile 
du  type  attapulgite. 

19.  Article  a  fumer  suivant  la  revendication  17, 
caracterise  en  ce  que  la  charge  est  de  I'alumi- 
ne  fumee. 

Patentanspruche 

1.  Bahnmaterial  zur  Verwendung  als  Umhullung 
fur  Rauchartikel,  wobei  das  Material  eine 
Zellulose-Grundbahn  mit  einem  im  wesentli- 
chen  wasserunloslichen  Fullstoff  umfa/St  und 
ein  Alkalimetallsalz  enthalt,  dadurch  gekenn- 
zeichnet,  da/S  der  Fullstoff  eine  au/Sere  Ober- 
flache  im  Bereich  von  mindestens  etwa  20 
m2/g  aufweist,  die  eine  au/Sere  Oberflache  in 
der  Bahn  von  mindestens  80  Quadratmeter  pro 
Quadratmeter  der  Bahn  vorsieht  und  thermisch 
stabil  ist,  so  da/S  sich  die  au/Sere  Oberflache 
bei  der  Verkohlungstemperatur  des  brennen- 
den  Rauchartikels  nicht  entscheidend  verrin- 
gert,  wobei  das  Material  bis  zu  etwa  15  Gew.- 
%  des  Alkalimetallsalzes  aufweist,  wobei  die 
au/Sere  Oberflache  definiert  ist  als  im  wesentli- 
chen  die  Differenz  zwischen  der  gesamten 
Oberflache  des  Fullmaterials  und  der  den 
Hohlraumen  oder  Poren  im  Fullmaterial  zuge- 
ordneten  Oberflache. 

2.  Material  nach  Anspruch  1,  wobei  der  Fullstoff 
eine  au/Sere  Oberflache  im  Bereich  von  etwa 
25  m2/g  aufweist. 

3.  Material  nach  Anspruch  1,  wobei  der  Fullstoff 
ausgewahlt  ist  aus  der  Gruppe,  die  besteht  aus 
im  wesentlichen  wasserunloslichen  Tonen, 
Oxiden,  Peroxiden,  Karbonaten,  Phosphaten, 
Sulfaten,  Aluminaten  und  Silikaten. 

4.  Material  nach  Anspruch  1,  wobei  der  Fullstoff 
Attapulgit  (attapulgite  clay)  ist. 

5.  Material  nach  Anspruch  1,  wobei  der  Fullstoff 
abgerauchtes  Aluminiumoxid  (fumed  alumina) 
ist. 

6.  Material  nach  Anspruch  1  ,  wobei  das  Alkalime- 
tallsalz  ausgewahlt  wurde  aus  der  Gruppe,  die 
besteht  aus  Natrium-  und  Kaliumsalzen  der 
Karbonsaure,  Ameisensaure,  Essigsaure,  Pro- 
pionsaure,  Apfelsaure,  Milchsaure,  Glykolsau- 
re,  Zitronensaure,  Weinsaure,  Fumarsaure, 
Oxalsaure,  Malonsaure,  Salpetersaure  und 
Phosphorsaure. 

7.  Material  nach  Anspruch  6,  wobei  das  Salz  aus- 
gewahlt  ist  aus  der  Gruppe,  die  aus  Natriumci- 
trat  und  Kaliumcitrat  besteht. 

5  8.  Material  nach  Anspruch  1,  wobei  die  Grund- 
bahn  Flachsfasern  enthalt. 

9.  Material  nach  Anspruch  8,  das  eine  Porositat 
von  bis  zu  etwa  30  cm/min  aufweist. 

70 
10.  Material  nach  Anspruch  9,  wobei  der  Fullstoff- 

gehalt  im  Bereich  von  etwa  5  bis  50  Gew.-% 
liegt. 

75  11.  Material  nach  Anspruch  1,  wobei  die  Bahn 
weiterhin  einen  anorganischen  Fullstoff  enthalt. 

12.  Material  nach  Anspruch  11,  wobei  der  zusatzli- 
che  anorganische  Fullstoff  Kalziumkarbonat  ist. 

20 
13.  Material  nach  Anspruch  1,  wobei  die  Basis- 

bahn  eine  Durchlassigkeit  von  bis  zu  etwa  30 
cm/min  aufweist. 

25  14.  Material  nach  Anspruch  1,  wobei  der  Fullstoff 
ausgewahlt  ist  aus  der  Gruppe,  die  besteht  aus 
abgerauchtem  Siliciumdioxid  (fumed  silica), 
Magnesium-Kalzium-  und  Strontiumperoxiden, 
Magnesium-,  Kalzium-,  Strontium-  und  Barium- 

30  karbonaten,  Magnesium-,  Strontium-  und  Bari- 
umphosphaten,  Kalzium-,  Strontium-  und  Ba- 
riumsulfaten,  Magnesium-,  Kalzium-, 
Strontium-  und  Bariumaluminaten,  und 
Magnesium-,  Kalzium-,  Strontium-,  Barium-, 

35  Natrium-  und  Kaliumsilikaten. 

15.  Rauchartikel  mit  einer  durch  eine  Umhullung 
umgegebenen  Tabaksaule,  wobei  die  Umhul- 
lung  eine  Zellulose-Grundbahn  mit  einem  im 

40  wesentlichen  wasserunloslichen  Fullstoff  urn- 
fa/St  und  ein  Alkalimetallsalz  enthalt,  dadurch 
gekennzeichnet,  da/S  der  Fullstoff  eine  au/Se- 
re  Oberflache  im  Bereich  von  mindestens  et- 
was  20  m2/g  aufweist,  die  eine  au/Sere  Oberfla- 

45  che  von  mindestens  80  Quadratmeter  pro  Qua- 
dratmeter  des  Papiers  schafft,  und  thermisch 
bestandig  ist,  so  da/S  die  au/Sere  Oberflache 
bei  der  Verkohlungstemperatur  des  brennen- 
den  Rauchartikels  nicht  merklich  absinkt,  wo- 

50  bei  das  Material  bis  zu  etwa  15  Gew.-%  des 
Alkalimetallsalzes  enthalt,  wobei  die  au/Sere 
Oberflache  definiert  ist  als  im  wesentlichen  die 
Differenz  zwischen  der  gesamten  Oberflache 
des  Fullmaterials  und  der  den  Hohlraumen 

55  oder  Poren  im  Fullmaterial  zugeordneten  Ober- 
flache. 

16.  Rauchartikel  nach  Anspruch  15,  wobei  der 
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Fullstoff  eine  au/Sere  Oberflache  im  Bereich 
von  mindestens  etwa  25  m2/g  aufweist. 

7.  Rauchartikel  nach  Anspruch  16,  wobei  der 
Fullstoff  ausgewahlt  ist  aus  der  Gruppe,  die  5 
besteht  aus  Attapulgit,  abgerauchtem  Silicium- 
dioxid,  abgerauchtem  Aluminiumoxid, 
Magnesium-,  Kalzium-  und  Strontiumperoxi- 
den,  Magnesium-,  Kalzium-,  Strontium-  und 
Bariumkarbonaten,  Magnesium-,  Strontium-  10 
und  Bariumphosphaten,  Kalzium-,  Strontium- 
und  Bariumsulfaten,  Magnesium-,  Kalzium-, 
Strontium-  und  Bariumaluminaten,  und 
Magnesium-,  Kalzium-,  Strontium-,  Barium-, 
Natrium-  und  Kaliumsilikaten.  is 

8.  Rauchartikel  nach  Anspruch  17,  wobei  der 
Fullstoff  Attapulgit  (attapulgite  clay)  ist. 

9.  Rauchartikel  nach  Anspruch  17,  wobei  der  20 
Fullstoff  abgerauchtes  Aluminiumoxid  (fumed 
alumina)  ist. 

25 
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