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1. A wrapper for smoking articles such as cigarettes,
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cigars and the like comprising a cellulosic fiber sheet
containing, as filler, freshly precipitated magnesium

hydroxide filler from a controlled reaction based on sé
reagent addition at essentially egual stoichiometric

rates applied to the cellulosic fibers.

30. A méethod for reducing the visible sidestream smoke
emanated from a smoking article comprising wrapping the
tobacco charge in the smoking article in a combustible
cellulosic sheet containing, as a filler, a freshly
precipitated magnesium hydroxide filler from a

controlled reaction based on reageat addition at
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essentially equal stoichiometric addition rates applied

to the cellulosic fibers.
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(54) Title: CIGARETTE WRAPPERS CONTAINING FRESHLY PRECIPITATED MAGNESIUM HYDROXIDE

(57) Abstract

A smoking article wrapper which when combined with a suitable tobacco column produces up to 75 % less paniculate si-
destream smoke than de prior art cigarette paper wrappers and methods of producing sarse. The paper contains freshly precipi-
tated magnesium hydroxxde filler precipitated by an equal or near equal stoichiometric addition rate process in the presence of
the particulate magnesium hydroxide and/or calcium co-filler(s) and in the absence of the cellulosic pulp fibers.
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Cigarette Wrappers Cantaining Freshly Precipitated Magnesium Hydroxide

This invention relates to a smoking article wrapper
which when provided with a suitable tobacco column
produces up to 75% less particulate sidestream smoke
than do cigarettes fabricated with conventional
cigarette paper wrappers and to methods of producing
same.

Background o e _Invention

It has been the endeavor of the industry to reduce
visible sidestream smoke which most non-smokers
consider to be irritating and offensive. Some of the
patents dealing with sidestream are as follows.,

US Patent 4,231,377, to W.K. Cline and R.H. Martin
is directed to a cellulosic wrapper for a tobacco
charge whicli contains at least 15% magnesium oxide and
at least 0.5% of a chemical adjuvant selected from
alkali metal acetates, carbonates, citrates, nitrates,
and tartrates. Both a smoking product and the method
of smoking product preparation are disclosed.
Furthermore, the patent discloses that magnesium oxide,
as referred to in the patent, includes its hydrate,
magnesium hydroxide, and mixtures of magnesium oxide
and magnesium hydroxide.

US Patent 4,420,002, to W.K. Cline is directed to a
cellulosic wrapper for a tobacco charge which contains
5% to 50% magnesium hydroxide filler having a median
particle size less than 10 micrometers and an
unreactive magnesium oxide filler. 1In addition, this
patent discloses that best results are achieved by
adding the magnesium hydroxide filler to the fiber pulp
furnish to achieve an intimate contact between filler
and fibers. Both a smoking product and the method of
smoking product preparation are described.

US Patent 4,433,697, to W.K. Cline and W.F Owens is
directed to a cellulosic wrapper for a smoking article
which contains 1% to 5% of a cerami¢ fiber plus
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magnesium hydroxide and/or magnesium oxide fillers.
The ceramic fibers were selected from a group
consisting of polycrystalline alumina, aluminum
silicate, and amorphous alumina. Furthermore, this
patent discloses that the addition of ceramic fiber
provides a more solid ash and even greater sidestream
smoke reduction than the prior art. Again, both a
smoking product and the method of smoking product
preparation are disclosed.

US Patent 4,450,847 to W.F. Owens is directed to a
cellulosic wrapper containing amcrphous magnesium
hydroxide gel freshly precipitated on the fibers of the
sheet as a filler, plus unreactive magnesium oxide,
calcium carbonate or both as co-filler(s).

Furthermore, this patent specifically discloses a
wrapper with 2% to 8% by weight of potassium acetate as
a chemical adjuvant. A key disclosure in the patent
pertains to the physical characteristics of an
"amorphous gel of magnesium hydroxide" and the manner
in which deposition of said gel on the fiber or paper
provides more intimate contact and complete coverage of
the paper fibers during in situ precipitation. 1In
addition to the wrapper, itself, both a smoking product
and the method of smoking product preparation are
disclosed.

In a co-pending concurrently filed application by
R.H. Martin, there is disclosed a cellulosic wrapper
containing up to 15% precipitated magnesium hydroxide
filler, up to 25% particulate magnesium hydroxide
filler, 0% to 10% calcium carbonate filler, and up to
5% by weight of sodium and potassium acetate burning
chemicals. Furthermore, the optimum median particle
size of the particulate magnesium hydroxide is a
telatively large 15 micrometers. This large particle
size would not be expected by "one skilled in the art",
A reduction in sidestream particulate delivery rate of
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up to 80% is disclosed. A cigarette which exhibits a 70%
greater reduction in sidestream particulate smoke 1is
perceived by an observer as producing little, if any,
sidestream smoke during static burning.

Brief Description of the Invention

The purpose of this invention is to provide a
cigarette paper with good appearance and high opacity
which when fabricated into a cigarette with a suitable
tobacco column statically burns at an optimum rate and
produces up to 75% less particulate sidestream smoke than
do cigarettes fabricated with conventional cigarette
paper wrappers. More specifically, these desirable
physical and smoking characteristics are accomplished by
incorporating high levels of freshly precipitated
magnesium hydroxide filler which is prepared by a
controlled precipitation reaction producing preferably
hard, granular, fast-settling magnesium hydroxide and
calcium c¢arbonate co-fillers may be employed to optimize
desired burning and sidestream smoke properties.

According to the present invention there is provided
a wrapper for smoking articles such as cigarettes, cigars
and the like comprising a celluleosié fiber sheet
containing, as filler, freshly precipitated magnesium
hydroxide filler from a controlled reaction based on
reagent addition at essentially equal stoichiometric
rates applied to the cellulesic fibers.

According to the present invention there is also
provided a smoking article comprising a tobacco charge
and a wrapper for the tobacco charge, said wrapper
comprising a cellulosic fiber sheet containing, as
filler, freshly precipitated magnesium hydroxide filler
from a controlled reaction based on reagent addition at
essentially equal stoichiometric addition rates applied
to the cellulosic¢c fibers.

s FHBLGEIGOR GRS 5 T B

|

vy
S S




g

-~ .
5
10
..6.4 E
. 15

E

—,3A_.

According to the present invention there is further
provided a method for reducing the visible sidestream
smoke emanated from a smoking article comprising wrapping
the tobacco charge in the smoking article in a
combustible cellulosic sheet containing, as a filler, a
freshly precipitated magnesium hydroxide filler from a
controlled reaction based on reagent addition at
essentially equal stoichiometric addition rates applied
to the cellulosic fibers.

Detailed Description of the Invention

In the specification and claims the words "freshly
precipitated magnesium hydroxide" means using the
precipitate before any appreciable agglomeration takes
place.

Based on the prior art described above, there has
been developed two low sidestream cigarette paper
products. The first a commercial product, disclosed in
US Patent 4,450,847 which consistently provides a nominal
50% reduction in sidestream particulate delivery rate as
compared to 2.1 % 0.1 mg/min for a

By WeBRE S ¢ 0 b R e B9

T

.. e i S

¥
I
[



L

WO 89/10071

10

15

20

25

30

35

PCT/US88/02935

-4 =

conventional cigarette. This paper prodﬁct contains
12% to 15% in situ precipitated magnesium hydroxide
filler, 28% to 25% calcium carbonate filler and
approximately 4% by weight of potassium and sodium
acetate burning chemicals. The second, a developmental
product, contains precipitated magnesium hydroxide,
particulate magnesium hydroxide, and calcium carbonate
fillers and 4% to 5% potassium and sodium acetate
burning chemicals. The preferred particulate magnesium
hydroxide filler has the relatively large median
particle size of 15 micrometers. This product is
disclosed and claimed in co-pending application of R.H.
Martin filed even date herewith.

While the product of the said R.H. Martin
application meets and even exceeds sidestream smoke
reduction requirements; three specific properties are
less than optimum, e.g., 1) low sheet opacity, 2) low
static burning rate, and 3) marginal ash appearance.
All three properties relate to the large particle size
of the particulate magnesium hydroxide filler which is
partly responsible for the extraordinarily high
sidestream smoke reductions. The large magnesium
hydroxide filler particles are far above the optimum
particle size for efficient visible light scattering,
depress or lower the static burning rate of the sheet
by decreasing both heat transfer and peripheral burning
cone temperature, and cause less cohesive ash due to
the slower combustion rate and inherent geometric
effect. A means of optimizing the three properties
cited above without significantly affecting the
excellent sidestream reduction properties of this paper
is required.

A literature investigation revealed that magnesium
hydroxide particle size, slurry viscosity, settling
rate, sediment volume, etc. obtained during the
precipitation of magnesium hydroxide depend upon the
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stoichiometric rate of reagent addition, concentration,
magnesium salt anion, hydroxide cation, temperature,
agitation, etc. These controlling factors are
summarily discussed in articles by S.B. Kanungo, P.K.
Pe and U.P. Basu, Indian J. Technol. 8 (1970), 23 and
by O. Sohnel and J. Maracek, Kristal and Tecknik, 13
{1978), 253. Paramount to contrecl of magnesium
hydroxide particle size is the rate of reactant
addition, e.g., adding chemical equivalents of
hydroxide and magnesium salt together at equal or near
equal rates (equivalents/unit time) provides a granular
precipitate with a high settling rate and a low
sediment volume. This infers that individual magnesium
hydroxide particles or aggregates are relatively large,
as opposed to the extremely small particles found in
highly gelatinous precipitates with very slow settling
rates and largée sediment volumes. Deviations from

exactly equal addition rate conditions for either

reactant result in magnesium hydroxide slurries
exhibiting higher viscosities, slower settling rates
and larger sediment volumes which is indicative of
smaller particles and increasing gel structure
formation. 1In fact, precisely setting the relative
addition rate of the two reagents at various values
near the equal (1:1) stoichiometric rate condition
constitutes a method of controlling magnesium hydroxide
slurry viscosity and consequent particle size.
Furthermore, observations have revealed that the type,
particle size and amount of "seed" material such as
particulate magnesium hydroxide or calcium carbonate
present in the slurry during precipitation influence
the final viscosity of the slurry, the resulting paper
and its smoking properties. Thus, the magnesium
hydroxide particle size can readily be optimized during
precipitation by controlling the variables described
above.
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This ability to control magnesium hydroxide
particle size has proven beneficial in improving the
sheet opacity, combustibility and ash appearance of low
sidestream cigarette papers containing magnesium

5 hydroxide filler. Freshly precipitated magnesium
hydroxide with a larger median particle size and
essentially neutral charge does not coat the flax
fibers as effectively as very small, highly charged
magnesium hydroxide particles, thereby increasing

10 combustibility. For this reason all of the
precipitated magnesium hydroxide filler prepared by the
previously patented and described process and part or
all of the large size particulate magnesium hydroxide
filler can be replaced with precipitated magnesium
15 hydroxide from the controlled process with a resulting
net improvement in sheet combustibility. The median
particle size of the magnesium hydroxide from the
controlled precipitation process actually determines
the static burning rate and sidestream particulate
20 delivery rate of the sheet. Sidestream smoke reduction
is still quite excellent due to the inherently high
activity of freshly precipitated magnesium hydroxide ‘
whether large or small particles. Furthermore, the k
larger precipitated magnesium hydroxide particles : \
25 improve sheet opacity by providing more efficient light
scattering and sheet tensile strength by increasing
fiber-to-fiber bonding area.
This invention constitutes a novel means of
attaining high magnesium hydroxide filler levels in low
30 sidestream cigarette paper which provides excellent
sidestream particulate smoke reduction at normal to
high static burning rates. This is accomplished by
employing magnesium hydroxide from a controlled f

.. . Prefesod
precipitation process which producez granular, fast-

35 settling magnesium hydroxid@ particles. Precipitated
magnesium hydroxide from this controlled process ia-nyx1
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incorporated as a filler into the sheet at levels from
2% to 60% by weight along with particulate magnesium
hydroxide as a co-filler at levels of 0% to 40% and/or
calcium carbonate as a co-filler at levels of 0% to
40%. The preferred wrapper embodying the above filler
system is a 100% flax pulp sheet weighing 45 g/M2,
containing a total filler level of 30% to 40% by
weight, 20% to 30% of which is freshly precipitated
magnesium hydroxide filler from the controlled process,
and 10% to 20% of which is calcium carbonate co-filler.
Reductions in sidestream particulate delivery rate of
60% to 75% are attained.

Example 1

The initial investigation of the above cited
concept was an evaluation of precipitation process
effects on handsheet combustibility. A variety of
reagent addition modes were evaluated and a "worst-
case" combustibility model was selected for handsheet
composition. This handsheet contained 15% freshly
precipitated magnesium hydroxide filler and 25%
particulate magnesium hydroxide co-filler with a 15
micrometer median particle size. This specific
handsheet composition has consistently exhibited self-
extinction during earlier handsheet and smoking
studies. Reagent addition mode, pH, viscosity, static
burning rate and static sidestream particulate delivery
rate are shown below. The stoichiometrically exact
number of chemical equivalents for both reagents was
added for each experiment with only the mode of reagent
addition being varied.

A e

L =



k ‘llllllllllll.ll..lllll.!’llL-in.-IIlll-!llllll-""'“'-""".'-—'-'--."'-"'""-

g

133HS AUNLULSANS

Handsheet

\i

Designation *

.Reagent Addition Mode

VBR 6535 1B
VBR 6535 2B
VBR 6535 3B

VBR 6535 4B

VBR 6535 7B

VDR 6535 8B .

VBR 6536 10B

VBR 6535 11B

fiber furnish, treated with 8% solution of potass

20 ety BkHlr e ¥

Add NqOH tofMg(OAc)z
Add Kg(OAc)z to NaoOl

NaOHl and Mg(OAc)
together at equa

NaOll and Mg(OAc)
togetheroat~equa

(Cold. 5 C)

Add NaOil and Mg (OAc)
together with Mg(OAc
added 10X faster

Add NaOll and Hg(OAc)2
together with NaOH
added 10X f[aster

NaOll and Hg(OAc)2
added together ~
902 NaOll added then
final 10%Z NaOl added

‘NaOH and Hg(OAc)z'
Added together -
added then

90% Mg(OAc)

added

Slurry
. pi
11.26
9.55
10,05

added 10.0

9.82

9.67

9.50(90%)
9.82(102)

11.23(903)
9.68(10%)

final 10% Mg(OAc)2 added
* Handsheet specifications: 45 g/H2 basis weight,

wh

Slurry
Viscosity

Lleps)
960
380
25

40
520
200

140(90Z)
375(10Z)

100(90Z)
80(102)

—" | §

Static
Burning
Rate

'gMg/ﬂinz
SE
SE
36.1

SE

SE
SE

SE

SE

40% total filler, 90% flax/10% wood pulp
ifum acetate burning chemical.

Sidestrean
Particulate
Delivery
Rate

‘Suglﬂinz
SE
SE
0.56

1L001/68 OM

SE

SE

SE LY

SE

SE

S€670/88SN/10d
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The above results are both dramatic and definitive.
Oonly one addition mode furnishes a handsheet which
sustains a static burn, i.e., the mode in which the two
reagents are combined at equal stoichiometric addition
rates under ambient temperature conditions. The slurry
viscosities of the precipitated magnesium hydroxide
suspension are likewise dramatic and confirm the unique
physical characteristics of magnesium hydroxide
precipitated by the equal addition rate method. With
the exception of one low porosity sheet, VBR 6535-1B,
porosity exerted little, if any, impact on burning
characteristics. Coresta porosity for the series was
relatively constant at 24.3 + 4 air permeability
units.

Example 2

A number of handsheet screening exp: iments were
conducted to determine the effects of high levels of
precipitated magnesium hydroxide filler from the equal
addition rate process, little or no particulate
magnesium hydroxide co-filler and moderate levels of
calcium carbonate co-filler on static burning rate and
sidestream particulate delivery rate. All handsheets
were prepared from precipitated magnesium hydroxide
which was obtained from the equal addition rate
process; furthermore, precipitation was conducted in
the presence of other co-filler(s). Fiber furnish,
level of precipitated magnesium hydroxide filler, level
of calcium carbonate filler, slurry viscosity, static
burning rate and sidestream particulate delivery rate
are shown in the following table.



J133HS 3LNiLsens

Z Static
Precipitated Z Slurry Buirning
Handsheet ‘ Mg(on)2 Caco3 Viscosity Rate
Designation * Fiber Furnish Filler Fillarc (cps) (Mp/Min)
VBR 6535 1l4B 70Z flax/ 20 20 60 54.0
30Z wood pulp
VBR 6535 15B 702 flax/ 25 15 75 57.8
30Z wood pulp
VBR 63535 138 80% flax/ 20 20 20 38.3
20Z wood pulp
VBR 6535 8B 90X flax/ 25 15 65 49.0
10% wood pulp
VBR 6544 4B 90% flax/ 25%% 15 85 41.9
10% wood pulp
VBR 6548 10B 100X flax 25 15 90 42.9
VDR 6548 128 100X flax 30 i0 45 78.8

* llandsheet Specifications: 45 g/M; basis weight, 40% total filler,
treated with an 8% solution of potassium acetate burning chemical

% 20% precipitated Mg(Oi), filler and 5% particulate Mg(Oﬂ)zfiller

(15 micrometer median particle size)

Sidaestream
Particulate
Delivery

Rate gng[uinz
0.81

0.76
0.67
0.58
0.62

0.61
0.61

o/

1,001/68 OM

S€670/885M/10d
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The above data reveal trat low sidestream cigarette
paper handsheets containing nigh levels of precipitated
magnesium hydroxide filler from the equal addition rate
process, little or no particulate magnesium hydroxide
co-filler and moderate levels of calcium carbonate co-
filler 1o indeed result in cigarettes which exhibit
moderate to high combustibility and low sidestream
particulate delivery rates. Reduction in sidestream
particulate delivery rate ranges from 61% to 72%
relative to the average 2.1 + 0.1 mg/min delivery rate

‘of conventional comme—-cial cigarettes. The significant

increase in static burning rate with increase in
precipitated magnesium hydroxide filler from the equal
addition rate process is unexpected in view of prior
experience with precipitated magnesium hydroxide from
other processes and sources.

Example 3

The handsheet screening experiments described above
confirmed that high levels of precipitated magnesium
hydroxide filler from the egual addition rate process
along with only a calcium carbonate co-filler offer low
sidestream cigarette papers exhibiting very low :
sidestream particulate delivery rates coupled with
enhanced combustibility. 1In this handéheet study

opresmmnn <

example, the precipitated mag: sium hydroxide and

pEmeen

calcium carbonate filler levels are systematically
varied in order to define the preferred filler levels
providing the lowest sidestream particulate delivery
rate at the optimum static burning rate. The level of
precipitated magnesium hydroxide filler from the equal
addition rate process, level of calcium carbonate co-
filler, slurry viscosity, static burning rate and
sidestream particulate delivery raté are shown in the
following table.

1
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Sidestrean
Static Particulate
Handsheet % PPT % Visco- Burning Delivery
Designa~ Mg(OH),; CaCO3 sity Rate Rate
§ tion *  Filler {cps) (ma/min) (ma/min)
iB 15 25 25 70.8 0.87
2B 20 20 60 52.3 0.75
8B 25 15 65 49.0 0.58
128 30 10 45 78.8 0.61
10 3B 35 5 45 108.5 0.93
4B 40 0 160 SE SE
* Handsheet Specifications: 45 g/M2? basis weight,
40% total filler, 90% flax/10% wood pulp fiber
furnish, treated with an 8% solution of potassium
15 acetate burning chemical.

20

25

30

35

The results of this study are unequivocal. A

distinct minimum in static burning rate is displayed in
the precipitated magnesium hydroxide filler level range
of 20% to 25%. In the case of the sidestream
particulate delivery rate, magnesium hydroxide filler

level range is optimized at 25% to 30%.

Thus, optimum

smoking characteristics occur at filler levels of 25%
precipitated magnesium hydroxide and 15% .calcium
carbonate. A sheet of this filler composition
demonstrates a static burning rate of about 50 mg/min
and a sidestream particulate delivery rate of
approximately 0.60 mg/min (71% reduction), both totally

acceptable values.

Exa e 4

Since a chemical adjuvant, commonly referied to as
a burning chemical, is an essential ingredient of low
sidestream cigarette papers based on the magnesium

hydroxide/oxide filler system in its various

permutations, machine-made low sidestream cigarette
paper with precipitated magnesium hydroxide filler from
the equal addition rate process and calcium carbonate
co-filler was treated with various levels of potassium
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acetate burning chemical and evaluated for sidestream
smoke characteristics.

Machine-made low sidestream cigarette paper from
trial RD 99827 run with water on the size press was
used for this evaluation. It is a 45g/M2 basis weight
sheet containing 25% precipitated magnesium hydroxide
filler from the equal rate addition process and 15%
calcium carbonate co-filler; the magnesium hydroxide
was precipitated in the presence of the calcium
carbonate co-filler. This sheet had an average
porosity of 19 Coresta and Tappi opacity of 84.2%.
This opacity is a dramatic improvement over the average
70% Tappi opacity value exhibited by machine-made low
sidestream cigarette papers with dual

particulate/precipitated magnesium hydroxide fillers.

Although the RD 99827 papwzr used in this study was
produced with water on the size press, it still
contained about 1.5% to 2.0% by weight of sodium
acetate burning chemical which came from the off=-line
precipitation reaction between magnesium acetate and
sodium hydroxide.

Paper from trial RD 99827 was treated with agueous
solutions of 2%, 4%, 6%, 8%, 10% and 12% by weight of
potassium acetate burning chemical on a 4"~-wide
laboratory size press. Cigarettes were prepared from
these papers and smoked. Static burning rates and
sidestream particulate delivery rates are shown in the :
following table. >‘
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Sidestreanm
Static Particulate
% Koac Burning Delivery
in sizing Rate Rate

Solution (ma/min) {pa/min)

45.2 0.78
50.3 0.81
52.7 0.77
55.0 0.78
54.5 0.82
54.1 0.73

e
NO®O BN

The above date reveal that static burning rate
increases reqularly from 2% potassium acetate treatment
up to the 6% to 8% burning chemical treatment level.
From this point on, static burning rate remains
essentially constant with increasing burning chemical
treatment level. The sidestream particulate delivery
rate results are entirely different; the sidestreanm
particulate delivery rate remains essentially constant
over the burning chemical treatment range at 0.78 +
0.04 mg/min. Thus, the results of this experiment
indicate that burning chemical level effects static
burning rate, but has essentially no effect on
sidestream particulate delivery rate.

Summary of t ventj

Optimum combustion properties and excellent
reductions in sidestream particulate delivery rate and
yield are achieved by a low sidestream cigarette paper
characterized as:

1. Containing cellulosic pulp fibers such as those
provided by flax pulp or chemical wood pulp for use in
conventional cigarette papers.

2. Having a basis weight between 30 g/M2 and 100
a/M2.
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3. Containing freshly precipitated magnesium
hydroxide filler from a controlled reaction process,
particulate magnesium hydroxide co-filler and/or
calcium carbonate co-filler.

4. Containing freshly precipitated magnesium
hydroxide filler from a controlled reaction based on
reagent addition at equal or near equal stoichiometric
addition rates.

5. Containing freshly precipitated magnesium
hydroxide filler from a controlled precipitation
reaction between a soluble magnesium salt such as the
chloride, nitrate, acetate, etc. and a Group IA or IIA
hydroxide.

6. Containing freshly precipitated magnesium
hydroxide filler precipitated by an egual or near equal
stoichiometric addition rate process in the presence of
the particulate magnesium hydroxide and/or calcium
carbonate co-filler(s) and in the absence of the
cellulosic pulp fibers.

7. Containing freshly precipitated magnesium
hydroxide filler from a controlled reaction at a filler
level of 2% to 60% by weight in the sheet with 15% to
35% preferred.

8. Containing particulate magnesium hydroxide co-
filler at a filler leve& o& 0% to _40% by weight in the
oand §% + 9

0
sheet with 0% to ZS%LFreferre 30k

9. Containing particulate magnesium hydroxide
filler having a particle size of less than 2
micrometers to SO micrometers in diameter with a median
particle size of 10 to 15 micrometers preferred.

10. Containing calcium carbonate co-filler at a
filler level of 0% to 40% by weight in the sheet with
5% to 30% preferred.
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11. Containing the chemical adjuvants, or burning
chemicalis, potassium acetate and sodium acetate
separately or in mixtures thereocf at levels of 1% to 8%
by weight in the sheet with 3% to 5% preferred.

Low sidestream cigarette papers embodying the
features described above provide a sheet demonstrating
good formation and very high opacity, optimum
combustibility and sidestream particulate delivery
rates approaching 0.60 mg/min or a 71% reduction
relative to conventional commercial cigarettes.
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—HAT-I-CRAIMED——

THE CLAMS DEFRNING THE WVELTION ARE AS Follods

1. A wrapper for smoking articles such as cigarettes,
cigars and the like comprising a cellulosic fiber sheet
containing, as filler, freshly precipitated magnesiunm
hydroxide filler from a controlled reaction based on
reagent addition at essentially equal stoichiometric
rates applied to the cellulosic fibers.

2. The wrapper as defined in claim 1 wherein the
freshly precipitated magnesium hydroxide filler is
precipitated in the presence of particulate magnesium
hydroxide co-filler and in the absence of the
cellulosic fibers.

3. The wrapper as defined in claim 2 wherein the
freshly precipitated magnesium hydroxide filler level
is from 2% to 60% by weight in the sheet.

4. The wrapper as defined in claim 2 wherein the
freshly precipitated magnesium hydroxide filler level
is from 15% to 35%.

5. The wrapper as defined in claim 2 wherein the
particulate magnesium hydroxide co-~filler is at a
filler level of 0% to 40%.

6. The wrapper as defined in claim 2 wherein the
particulate magnesium hydroxide co-filler is at a
filler level of 0% to 25%.

7. The wrapper as defined in claim 2 wherein the

particulate magnesium hydroxide co-filler has particle
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sizes of less than 2 micrometers to 50 micrometers in
diameter with particle sizes of 10 to 15 micrometers in
diameter preferred.
8. The wrapper as defined in claim 2 further including
burning chemicals potassium acetate and sodium acetate
separately and in mixtures thereof at levels of 1% to
8% by weight in the sheets with 3% to 5% preferred.
9. The wrapper as defined in claim 1 wherein the
freshly precipitated magnesium hydroxide filler is
precipitated in the presence of calcium carbonate co-
filler and in the absence of the cellulosic fibers.
10. The wrapper as defined in claim 9 wherein the
freshly precipitated magnesium hydroxide filler level
is from 2% to 60% by weight in the sheet.
11. The wrapper as defined in claim 9 wherein the
freshly precipitated magnesium hydroxide filler 1§ve1
is from 15% to 35%.

12. The wrapper as defined in claim 9 wherein the

%

calcium carbonate co-filler is at a filler level of 0%
to 40%.

13. The wrapper as defined in claim 9 wherein the
calcium carbonate co-filler is at a filler level of 5%
to 30%.

14. The wrapper as defined in claim 9 further including
burning chemicals potassium acetate and sodium acetate

separately and in mixtures thereof at levels of 1% to

8% by weight in the sheets with 3% to 5% preferred.
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15. A smoking article comprising a tobacco charge and a
wrapper for the tobacco charge, said wrapper comprising
a cellulosic fiber sheet containing, as filler,
freshly precipitated magnesium hydroxide filler from a
controlled reaction based on reagent addition at
essentially equal stoichiometric addition rates applied
to the cellulosic fibers.
16. A smoking article as defined in claim 15 wherein
the freshly precipitated magnesium hydroxide filler is
precipitated in the presence of particulate magnesium
hydroxide co-fillerAand in the absence of the
cellulosic fibers.
17. A smoking article as defined in claim 16 wherein
the freshly precipitated magnesium hydroxide filler
level is from 2% to 60% by weiéht in the sheet.
18. A smoking article as defined in claim 16 wherein
the freshly precipitated magnesium hydroxide filler
level is from 15% to 35%.
19. A smoking article as defined in claim 16 wherein
the particulate magnesium hydroxide co-filler is at a
filler level of 0% to 40%.
20. A smoking article as defined in claim 16 wherein
the particulate magnesium hydroxide filler is at a
filler ievel of 5% to 30%.
21. A smoking article as defined in claim 16 wherein
the particulate magnesium hydroxide filler i;i; filler

level of 0% to 25%.
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22. A smoking article as defined in claim 16 wherein
the particulate magnesium hydroxide filler has
particle sizes of less than 2 micrometers to 50
micrometers in diameter with particle sizes of 10 to 15
nicrometers in diameter preferred.
23. A smoking article as defined in claim 16 further
including burning chemicals potassium acetate and
sodium acetate separately and in mixtures thereof at
levels of 1% to 8% by weight in the sheets with 3% to
5% preferred.
24. A smoking article as defined in claim 15 wherein
the freshly precipitated magnesium hydroxide filler is
precipitated in the presence of calcium carbonate co-
filler and in the absence of the cellulesic fibers.
25. A smoking article as defined in claim 24 wherein
the freshly precipitated magnesium hydroxide filler 1
level is from 2% to 60% by weight in the sheet. ,
26. A smoking article as defined in claim 24 wherein
the freshly precipitated magnesium hydroxide filler

level is from 15% to 35%.

——

27. A smoking article as defined in claim 24 wherein
the calcium carbonate co-filler is at a filler level of

0% to 40%. —_

pyr-

28. A smoking article as defined in claim 24 wherein
the calcium carbonate co-filler is at a filler level of
5% to 30%. k
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29. A smoking article as defined in claim 24 further
including burning chemicals potassium acetate and
sodium acetate separately and in mixtures thereof at
levels of 1% to 8% by weight in the sheets with 3% to
5% preferred.
30. A method for reducing the visible sidestream smoke
emanated from a smoking article comprising wrapping the
tobacco charge in the smeking article in a combustible
cellulosic sheet containing, as a filler, a freshly
precipitated magnesium hydroxide filler from a
contreolled reaction based on reagent addition at
essentially equal stoichiometric addition rates applied
to the cellulosic fibers.
31. The method as defined in claim 30 wherein the
freshly precipitated magnesium hydroxide filler is
precipitated in the presence of particulate magnesium
hydroxide filler and in the absence of the cellulosic

fibers.

32. The method as defined in claim 31 wherein the
freshly precipitated magnesium hydroxide filler is
added to a level of from 2% to 60% by weight in the
sheet.

33. The method as defined in claim 31 wherein the
freshly precipitated magnesium hydroxide filler is
added at a level of from 15 to 3S%.

34. The method as defined ih c¢laim 31 wherein the
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particulate magnesium hydroxide is added at a filler

level of 0% to 40%.

35. The method as defined in claim 31 wherein the

particulate magnesium hydroxide filler has particle

sizes of less than 2 micrometers to 50 micrometers in

diameter with particle sizes of 10 to 15 micrometers in

diameter preferred.

36. The method as defined in claim 31 further including

adding burning chemicals potassium acetate and sodium

acetate

separately and in mixtures thereof at levels of

1% to 8% by weight in the sheets with 3% to 5%

preferred.

37. The

freshly

method as defined in claim 30 wherein the

precipitated magnesium hydroxide filler is

precipitated in the presence of calcium carbonate co-

filler and in the absence of the cellulosic fibers.

38. The
freshly
is from
39. The
freshly
is from
40. The
calcium
to 40%.
41. The

method as defined in claim 37 wherein the

precipitated magnesium hydroxide filler level

2% to 60% by weight in the sheet.

method as defined in claim 37 wherein the
precipitated magnesium hydroxide filler level
15% to 35%.

wrapper as defined in claim 37 wherein the

carbonate co-filler is at a filler level of 0%

wrapper as defined in claim 37 wherein the
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calcium carbonate co-filler is at a filler level of 5%
to 30%.
42. The wrapper as defined in claim 37 further
including burning chemicals potassium acetate and
sodium acetate separately and in mixtures thereof at
levels of 1% to 8% by weight in the sheets with 3% to
5% preferred.

. "Wm N

IR SRR SR FIR BB IR OB U S NS HRESRORAA EReY ) ~ L ek



INTERNATIONAL SEARCH REPORT

Intecnationat Applicatian No.

PLT/US88/02935

t. CLASSIFICATION OF SUSJECT MATTER (f several classification symbals apply, indicate al) ¢

Accarding to International Patent Classification ¢/PC) or 10 both Natanal Classification and IPC

IRC (4) A24D 1/02

u.Ss. g, 131/365
it. FIELDS SEARCHED
Mini D stion Searched ?
Classificabion System Classification Symbols
us 131/331, 334, 342, 358, 365
Documentation Searched other than Mini D

1o the Extent that such Documents are Included in the Fields Searched ¢

. DOCUMENTS CONSIDERED TO BE RELEVANT ¢

Category *

Citation of Document, ' with indication, w ere appropnate, of the relevant passages 2

Relevant to Claim No, 13

See Abstract.

See Abstract.

See Abstract.

A US,A, 4,450,847 (OWENS)

A Us,A, 4,231,377 (CLINE ET AL) 04 November 1980.

A US,A, 4,420,002 (CLINE) 13 December 1983.

A uUs,A, 4,433,697 (CLINE ET AL) 28 February 1984.

29 May 1984,

1-42

1-42

1-42

See Abstract | 1-42

¢ Special categories of cited documants:. @’
“A" document defining the general state of thie art which is not
considered 1o be of particular relevance

“E" esrlisr document but published-of or after the.international
filing date

“L" document whicti may throw: doubts on priofity claim{s) or
which is cited to establigh the publicstion date ¢f another
citatian or other special-reason (as specified),

“Q" document referring to an oral disclosure, use, xhibition or
other means

"p" document putlished prior to the internalional filing date but
iater than the priority date claimed

“T" tater document pyblished after the. internstional filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underiying the.
invention

“X" documént of particular relevance: the claimed invention
cannot be considered novel or cannot be considersd to
involve an inventive step

“Y* document ‘of particular relevance: the claimed invention
cannot be considered to involve an inventive step when the
documant is combined with one or more other such docu-
‘mav;‘u'. such combination being obvious 10 & person skilled.
in the art,

“&" document member of the same patent family

1V, CERTIFICATION

Date of the Actual Completion of the international. Search

08 December 1988

Date of Malling of this International Search Report

05 JAN 1983

* international Séarching Authority

1SA/US

{ Vicent Millin

Sigbimyro‘ of Authorized O

ffic -

%

i
b —M——-

FormPCTASAZD (vecond shest (Rev.1147)

prOm—,

f

R

T v Sl
- e 3 SR P

e ekl

i



	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	SEARCH_REPORT

