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The present invention is directed to a method for
improving the ash characteristics of a paper wrapper
for a smoking article and for improving the ash
characteristics of the smoking article itself.
Spacifically, it has been discovered that the ash
characteristice of a paper wrapper are noticeably
improved when the paper is treated with a carboxyl ic
acid salt solution having a pH of from about 5.5 to
about 8.0. The carboxylic acid salt solution can be
for instance, an agqueocus solution containing a metal
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succinate or a metal citrate.
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The present invention is generally directed to 2
method for improving the ash characteristics of a
paper used to construct smoking articles. More
particularly, the present invention is directed to 2a
process for improving the ash characteristics of a
cigarette paper by 2pplying to the paper a carboxylic
acid salt solution, preferably succinate solution or

citrate solution, having a pH of less than about 8.0.
rgroung .G e dpventioil

alunalr—

smoking articles such as cigarettes are
conventionally made by wrapping a column of tobacco in
a white wrapping paper. At one end, the smoking
article usually includes a filter through which the
article is smoked. Filters are attached to smok1ing

articles using a tipping paper which is glued to the
white wrapping paper. The wrapping papers and tipping
papers used to construct smoking articles are
typically made from flax or other cellulosic fibers
and' contain a filler, such as calcium carbonate.
Besides being used to hold the cigarette
together, cigarette wrapping papers and tipping papers
also contribute to and control many physical ,
properties and characteristics of the cigarette. For
instance, cigarette wrapping paper affects the rate at
which the cigarette burns, the number of puffs per
cigarette and the total tar delivery per puff.
Another property of the cigarette that is affected by
the wrapper is the appearance and characteristics of
the ash that is formed as the clgarette burns.
Ideally, cilgarette ash should be cohesive, should not
flake off from the cigarette, and should have an -
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aesthetically pleasing appearance.

The quality of cigarette ash is generally
determined by rating the ash according to four
criteria. The first criteria is ash color. 1In
general, a whiter ash has a more aesthetic appearance
and is thus more desirable.

Another important characteristic of cigarette ash
is its cohesiveness and its ability to avoid excessive
flaking. The ash should not flake off the cigarette
unless the cigarette is flicked or tapped on an
objact. Further, once the cigarette is tapped, the
ash should break off in clumps and not disintegrate.

The last two criteria used to evaluate cigarette
ash are dependant for the most part upon the cigarette
wrapping paper and not upon the ash characteristics of
the tobacco column. For example, cigarette ash 1is
also evaluated by the thickness of the char line

appearing on the wrapper as a cigarette is burned.
Thinner char lines are;preferred.

Finally, the last criteria is the extent to which
the cigarette wrapper stains downstream (towards the
filter) from the ash as the cigarette 1s smoked. A
high quality wrapping paper will not stain or discolor
throughout the length of the cigarette as the
cigarette is puffed.

In the past, various methods have been devised in-
order to improve the ash characteristics of a smoking
article. For instance, previous efforts for improving
the appearance of ash have included changing the type
of cellulosic fiber used to make the cigarette
wrapping paper. Also, ash modifiers have been added
to the paper or to the tobacco.

However, a need still remains for a method of
improving cigarette ash characteristics without
affecting the other properties of the cigarette. In
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particular, a need exists for a method that improves

the ash characteristics of a cigarette wrapping paper
without adversely affecting the permeability of the

paper; or the taste, the burn rate, the puff count, or
the tar delivery per puff of a cigarette incorporating
the paper.

symmaxy of the Inventjon

The present invention recognizes and addresses
various deficiencies of prior art constructions and

methods.

Accordingly, it is an object of the present
invention to provide a method for improving the ash
characteristics of a cigarette paper and of a
cigarette incorporating the paper.

Another object of the present invention is to
provide a method for improving the ash characteristics
of a cigarette paper without affecting the taste of a
cigarette incorporating the paper.

Tt is another object of the present invention to
provide a metlicd for improving the ash characteristics
of a cigarette paper by treating a wrapping paper for
a smoking article with a carboxylic acid salt solutilon
possessing a pH of less than 8.0 such as but not
limited to an aqueous succinate solution.

Another object of the present invention is to
provide a method for improving the ash characteristics
of a cigarette paper by applyiné to the paper a size
composition that comprises a succinate solution made
by combining a metal hydroxide with succinic acid
wherein the pH of the solution is from about 5.5 to
about 8.0.

It is yet another cbject of the present invention
to provide a method for improving the ash

characteristics of a cigarette paper by treating a
wrapping paper for a smoking article with a carboxylic
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acid salt solution having a pH of less than about 8.0
such as but nét limited to an aqueous citrate
solution. ;

Still another object of the present invention is
to provide a method for improving the ash
characteristics of a cigarette paper by applying to
the paper a size composition that comprises a citrate
solution made by combining a metal hydroxide with
citric acid wherein thse pH of the solution is from
about 5.5 to about 8.0.

These and other objects are achieved by providing
a érocess for improving the ash characteristics of a
paper wrapper for a smoking article. The process
includes the steps of providing a paper wrapper
designed to beé incorporated into a smoking article.
The paper wrapper is made from a fibrous web
containing a filler. The paper wrapper can have a
basis weight of from about 18 gsm to about 60 gsm, and
particularly from about 22 gsm to about 35 gsm. The
paper wrapper can also have a permeability of from
about 5 Coresta units to about 80 Coresta units, and
particularly from about 15 Coresta units to about 55

Coresta units.

In accordance with the present invention, the
paper wrapper can be treated with a carboxylic acid
salt, such as a dicarboxylic acid salt, preferably an
aqueous succinate solution having a pH of from about
5.5 to 8.0. $y applying a succinate solution within
the above stated pH range, the ash characteristics of
the paper and of a smoking article incorporating the
paper can bhe unexpeétedlyimproved. The succinate
solution can be made by combining.a metal hydroxide
with succinic acid. The metal hydroxide can be, for
instance, sodium hydroxide, potassium hydroxide, or
mixtures thereof. In one preferred embodiment, the
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aqueous succinate soclution has a pH of from about 6.5

to about 7.0.

When applied to the paper wrapper, the aqueous
succinate solution can have a succinate concentration
of from about 6% to about 32% by weight. The solution
can be applied to the paper wrapper such that the
wrapper contains from about 0.13% to about 16% by
weight succinate and particularly from about 8% to
about 11% by weight succinate. For most applications,
the succinate solution is applied to the paper as a
size composition. The succinate solution can be
applied to one side of the paper or to both sides of
the paper.

In another embodiment of the present invention,
the wrapper is treated with a hydroxytricarboxylic
acid salt, preferably an agqueous citrate solution
having a pH of from about 5.5 to 8.0. The present
inventors have discovered that by applying a citrate
solution within the above defined pH range, the ash
characteristics of the paper and of a smoking article
incorporating the paper can be unexpectedly improved.
The citrate solution can be made by combining a
metallic hydroxide with citric acid. The metal
hydroxide can be, for instance, sodium hydroxide,
potassium hydroxide, or mixtures thereof.

When applied to the paper wrapper, the aqueous
citrate solution can have a citrate concentration of
from about 0.1% to about 16% by weight and
particularly from about 1% to about 11% by welight
citrate. For most applications, the citrate solution
is applied to the ﬁéper as a size composition. The
citrate solution can be applied to one side of the
paper or to both sides of the paper.

Oother objects, features and aspects of the
present invention are discussed in greater detail
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below.

Detailed Description of Preferred Embodiments
It is to be understood by one of ordinary skill

in the art that the present discussion is a
description of exemplary embodiments only and is not
intended as limiting the broader aspects of the
present invention which broader aspects are embodied
in the exemplary construction.

The present invention 1s generally directed to a
method for improving the ash characteristics of
wrapping paper for improving the ash characteristics
of a smoking article incorporating the wrapping paper.
In particular, the present inventors have discovered
that the ash characteristics of a wrapping paper can
be improved by adding to the paper a carboxylic acid
salt solution, such as a succinate solution or citrate
solution within a narrowly defined pH range,
specifically within a pH range of from about 5.5 to
about 8.0. Further, the ash characteristics of the
paper are improved according to the present invention
without altering or adversely affecting the taste of
the cigarette.

In the past, cigarette papers have been treated
with potassium succinate or sodium succinate in order
to decrease sidestream smoke. For instance} U.S.
Patent No. 4,805,644 (co—invented by one of the
current inventors), U.S. Patent No. 5,060,674, and
U.S. Patent No. 5,450,862,

are all directed to sidestream
reducing cigarette paper that disclose the use of
succinate salts. Various advantages of the present
invention, however, remain absent from the prior art.

Specifically, the present inventors have
discovered that the ash Characteristics of a wrapping
paper can be improved by adjusting the pH of a
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succinate or citrate solution that is applied to the

paper. In general, a succinate solution is made by

combining succinic acid with a base, such as a metal

hydroxide. A citrate solution is made by combining a

citric acid with a base, such as a metal hydroxide.
According to the present invention, it has been
discovered that ash color can be affected by varying
the ratio between the base and the succinic or citric
acid that are used in forming the succinate solution
or citrate solution, respectively. More particularly,
it has been discovered that as the ratio of the base
to succinic o:.f citric acid increases above the
stoichiometrié ratio, the ash color becomes darker and
less desirable. Thus, according to the present
invention, preferably the amount of base that is used
in forming the succinate or citrate solution is
minimized. Specifically, in order to achieve the
lightest ash color possible and thus the best result,
the succinate or citrate solution should preferably
have a pH of about 8 or below and preferably above
about 5.5 when the solution is applied to the paper.

The construction of a cigarette wrapping paper
made in accordance with the present invention will now
be discussed in greater detail. Generally, the
wrapping paper can be made from cellulosic fibers
obtained, for instance, from flax, softwood or
hardweood. In order to vary the properties of the
paper as desired, various mixtures of cellulosic
fibers can be used. The extent to which the fibers
are refined can also be varied.

Besides cellullosic fibers, the paper can also
contain a filler. The filler incorporated into the
paper can be made from various different materials.
For instance, the filler can be calcium carbonate

particles, magnesium oxide particles or a mixture of
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different types of particles. In general, the total

filler loading added to the paper wrapper can be
between about 20% to about 40% by weight, and
particularly between about 25% to about 35% by weight.

In one preferred embodiment of the present
invention, the filler incorporated into the paper is a
white filler havihg a particular median particle size.
For instance, U.S. Patent No. 5,730,840 to Hampl, et
al.
discloses that by incorporating into a paper wrapper,
a filler, such as calcium carbonate, having a particle
size of ffom about 0.15 microns to about 0.5 microns
and particularly from about 0.2 microns to about 0.4
microns also improves the ash characteristics of the
paper and of a smoking article incorporating the
paper.

The permeability of a paper wrapper for smoking
articles made according to the present invention can
be generally from about 5 Coresta units to about 80
Coresta units. In most applications, the permeability
should be between about 15 Coresta units to about 55
Coresta units.

The basis weight of cigarette wrapping paper is
usually between about 18 gsm to about 60 gsm and more
particularly between about 22 gsm to about 32 gsm.
Wrapping papers according to the present invention can
be made within any of'these ranges.

As described above, the present invention is
directed to applying to a paper wrapper a carboxylic
acid salt solution within a narrowly defined pH range.
For instance, in one embodiment, a carboxylic acid
salt solution can be used such as a succinate or
citrate solution. In general, a carboxylic acid salt
solution can have a pH of from about 5.5 to about 8.0
and particularly from about 6.5 to about 7.0 in order
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to improve the ash characteristics of the paper and a
smoking article constructed with the paper.

In one embodiment, the succinate solution used to
treat the paper is produced by combining base with
succinic acid in amounts so that the solution falls
within the above defined pH range. The base, again,
is preferably a metal hydroxide, such as sodium
hydroxide or potassium hydroxide which then form
sodium succinate and potassium succinate respectively
when combined with succinic acid.

- In another embodiment, the citrate seolution used
to treat the paper is produced by combining a base '
with citric acid in amounts so that the solution falls
within the above defined pH range. The base
preferably is. a metal hydroxide, such as sodium
hydroxide or potassium hydroxide which then form
sodium citrate and potassium citrate respectively when
combined with citric acid.

Succinate and citrate solutions made according to
the present invention are preferably applied to the
paper wrapper after the paper has been formed instead
of being added during formation of the paper. For
instance, the succinate and citrate solutions can be
applied as a size agent and can be applied to the
paper, for eiample, using a size press.

The succinate and citrate solutions can be
applied to onfy one side of the paper or can be
applied to both sides of the paper. For most
applications, the succinate or citrate is applied as
an agueous solution. '

In general, tﬁe solution can be sprayed on the
paper, applied with a size press, printed onto the
paper, or the paper can be dipped into the solution.
In one embodiment, the solution can be applied to the
paper twice using, for instance, a size press.
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For most applications, after the solution is
applied to the paper, the paper can contain up to
about 16% by weight of the carboxylic acid salt.

For instance, in one embodiment, the wrapping paper
can contain the carboxylic acid salt in an amount from
about 0.1% to about 3% by weight, and particularly
from about 1% to about 2% by weight. In another
embodiment, the paper can contain the carboxylic acid
salt in an amount from about 5% to about 12% by weight
and more particularly from about 8% to about 11% by
weight. At higher amounts, as is known in the past,
besides improving ash color, the carboxylic acid salt
also reduces sidestream smoke.

EXAMPLE NO. 3

The ash characteristics of paper wrappers treated
with different solutions of potassium hydroxide and
succinic acid were examined. In particular, various
solutions of potaésiumusuccinate'wera applied to a
conventionélly made paper wrapper. The paper wrapper
had a basis weight of about 25 gsm and contained a
calcium carbonate filler.

The folléwing reaction was used to produce the
succinate salt solution which was applied to the
paper:

2KOH + H, (C,H0,) -—=> K;(C.H;0,) + 2H,0
The following solutions  in the following amounts

were then applied to the paper wrxapper:
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Pexrcentage of Percentage of

Potassium Succinate gtoichiometric

Applied to Paper (%) | Amount of Potassium

Hydroxide (%)

-
-
'

12.9
13.1

-
o

-
O
o

12.9
110 13.1

100
105 12.9
110 13.1

-
-
!

Cigarettes were hand rolled from the paper
wrapper treated with the various succinate solutions.
The cigarettes were 1it and allowed to burn freely.

As the cigarette burned, the formed ash was observed
and evaluated. |

From this example, it was discovered that the
coloxr of the cigarette ash noticeably improved when
succinaﬁe solution was more acidic. Further, it was
noticed that the change was more noticeable as greater
amounts of succinate were applied to the paper.




10

15

20

23

30

CA 02323037 2000-10-11

12

EXAMPLE NO. 2

Substantially the same test described in example
numnber one above was performed using various citrate

solutions. The citrate solutions were prepared by
combining potassium hydroxide with citric acid. The
citrate solutions were applied to a conventional
wrapping paper having a basis weight of about 25 gsm.
In particular, the following citrate solutions were
prepared and applied to the paper in the following
amounts: |

Percentage of
Stoichiometric
Amount of Potassiunm
HEydroxide (%)

Percentage of
Potassium Citrate
Applied to Paper

(%)

s

Oonce again, it was noticed that the ash became
noticeably lighter as the pH of the citrate solution
decreased.

These and other modifications and variations of
the praesent invention may be practiced by those of
ordinary skill in the art, without departing from the
spirit and scope of the present invention, which is
more particularly set forth in the appended claims.

In addition, it should be understood that aspects of
various embodiments may be interchanged both in whole

or in part. Furthermore, those of ordinary skill in
the art will appreciate that the foregoing description
is by way of example only, and is not intended to
1imit the description so further described in such

}

1%
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1. A process for improving the ash
characteristics of a paper wrapper for a smoking
article comprising the steps of:

providing a paper wrapper for a smoking
article, said paper wrapper comprising a fibrous web
containing a filler, said paper wrapper having a basis
waight from about 18 gsm to about 60 gsm and having a
pernmeability of from about 5 Coresta units to about 80
Coresta units; and

applying to said paper wrapper an agueous
carboxylic acid salt solution, said aqueous carboxylic
acid salt solution having a pH of from about 5.5 to
about 8.0

2. A process as defined in claim 1, wherein said

aqueous carboxylic acid salt solution is formed by
combining a metal hydroxide with a carboxylic acid.

3. A process as defined in claim 2, wherein said
metal hydroxide comprises a material selected from the
group consisting of sodium hydroxide, potassium
hydroxide, and mixtures thereof.

4. A process as defined in claim 3, wherein said
aqueous carboxylic acid salt solution has a pH of from
about 6.5 to about 7.0.

5. A process as defined in claim 1, wherein said
agueous carboxylic acid salt solution is applied to
said paper wrapper so that said paper wrapper contains
from about 0.1% to about 3% by weight carboxylic acid
salt.

6. A process as definad in claim 2, wherein said
carboxylic acid caﬁprises a material selected from the
group consisting of succinic acid, citric acid, and
mixtures thereof.

7. A process as defined in claim 1, wherein said
aqueous carboxylic acid salt solution is applied to
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said paper wrapper so that said paper wrapper contains
from about 5% to about 16% by welght carboxylic acid
salt,

8. A process as defined in claim 1, wherein said
filler is present within said paper wrapper in an
amount from about 20% to about 40% by weight. |

9. A prdcess as defined in claim 1, wherein said
filler comprises calcium carbonate having a median
particle size of from about 0.2 to about 0.4 microns.

. 10. A process for improving the ash
characteristics of a paper wrapper for a smoking
article comprising the steps of:

providing a paper wrapper for a smoking
article comprising a fibrous web containing a filler,
sald filler being present in said paper wrapper in an
amount from about 20% to about 40% by welight, said
paper wrapper having a basis weight of from about 18
gsm to about 60 gsm and having a permeabllity of from
about 5 Coresta units to about 55 Coresta units; and

applying to said paper wrapper an aqﬁeous
carboxylic acid salt solution being made by combining
a metal hydroxide with a carboxylic acid, said
carboxylic acid comprising a material selected from
the group caonsisting of a succinic acid, citric acid,
and mixtures thereof, said aquecus solution having a
pH of from about 5.5 to about 8.0 and being applied
to said paper wrapper so that said paper wrapper '
contains up to about 16% by weight of said carboxylic
acid salt.

11. A process as defined in claim 10, wherein
said metal hydroxidé comprises sodium hydroxide.

12. A pfocess as defined in claim 10, wherein
said metal hydroxide comprises potassium hydroxide.

13. A process as defined in claim 10, wherein
said agqueous solution has a pH of from about 6.5 to




10

15

CA 02323037 2000-10-11

16

about 7.0.

14. A process as defined in claim 10, wherein
gsaid filler comprises calcium carbonate having a
maedian particle size of from about 0.2 microns to
about 0.4 microns.

15. A process as defined in claim 10, wherein
said aqueous solution is applied to said paper wrapper
in an amount 80 that said paper wrapper contains from
about 0.1% to about 3% by weight of said carboxylic
acid salt.

16. A process as defined in claim 10, wherein
said carboxylic acid comprises succinic acid.

17. A process as defined in claim 10, wherein
said carboxylic acid comprisés citric acid.

18. 2 process as defined in claim 10, whereiln
said aqueous sclution is applied to said paper wrapper
in an amount so that said paper wrapper contains from
about 8% to about 11% by weight of said carboxylic
acid salt.

19. A process for improving the ash
characteristics of a smoking article comprising the

steps of:

providing a paper wrapper comprising a
fibrous web containing a filler, said filler being
present within said wrapper in an amount from about
20% to about 40% by weight, said paper wrapper having
a basis weight of from about 18 gsm to about 60 gsm
and having a permeability of from about 5 Coresta
units to about 55 Coresta units;

applying to said paper wrapper an agueous
carboxylic acid salé solution, said carboxylic acid
salt solution being formed by combining a metal
hydroxide with a carboxylic acid, said carboxylic acid
comprising a material selected from the group
consisting of succinic acid, citric acid, and mixtures
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thereof, said metal hydroxide comprising a material
selected from the group consisting of sodium
hydroxide, potassium hydroxide, and mixtures thereof,
said aqueous carboxylic acid salt solution having a piH
of from about 5.5 to about 8.0; and

wrapping said paper wrapper around a column
of tobacco in order to form a smoking article.

20. A process as defined in claim 19, wherein
said carboxylic acid salt solution comprises a
succinate solution.

21. A process as defined in claim 19, wherein
said carboxylic acid salt solution comprises a citrate
solution. |

22. A process as defined in claim 19, wherein
said aqueous solution is appliaed to said paper wrapper
in an amount such that said paper wrapper contains

from about 0.1% to about 16% by weight carboxylic acid
salt,

23. A process as defined in claim 19, whereiln
said agqueocus solution has a pH of from about 6.5 to
about 7.0.

24. A process as defined in claim 19, whereiln
said paper wrapper has a basis weight of frcmaboﬁt 22
gsm to about 35 gsm and has a permeability of from
about 15 Coresta units to about 55 Coresta units, said
filler being present within said paper wrapper in an
amount from about 25% to about 35% by weight.

25. A process as defined in claim 20, whereln
said succinate solution is applied to said paper
wrapper in an amount such as said paper wrapper

contains from about 0.1% to about 3% by weight
succinate.

26. A process as defined in-claim 20, whereiln
said succinate solution is applied to said paper
wrapper in an amount such that sald paper wrapper
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contains from about 5% to about 11% by welight

succlnate.

| 27. A process as defined in claim 21, wherein
said citrate solution is applied to said paper wrapper
in an amount such that said paper wrapper contains

from about 0.1% to about 3% by weight citrate.
28. A process as defined in claim 21, wherein

said citrate solution is applied to said paper wrapper
in an amount such that said paper wrapper contains
from about 5% to about 1l% by weight citrate.
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