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ABSTRACT OF THE DISCLOSURE

A process is provided for preparing reconstituted to-
bacco in sheet form from viscous, aqueous pasty disper-
sions of finely divided tobacco, from 1 to 30% of a water-
soluble cellulose derivative binder having a flocculation
temperature below about 80° C., and water-soluble poly-
alkylene glycol having a molecular weight of from 200
to 6000 to increase the flocculation temperature of the
cellulose derivative to above 80° C. A reconstituted to-
bacco material of the above composition is also provided.

The present invention relates to a process for the prep-
aration of reconstituted tobacco and to the product there-
by obtained.

According to a known process for the preparation of
sheet tobacco one prepares a paste form mixture of finely
divided tobacco material and a water-soluble cellulose de-
rivative as a binder whereupon the paste form mixture is
formed to leaves, sheets or other coherent structures,
which are subjected to drying. This method gives satis-
factory results as long as the drying is carried out rela-
tively slowly at temperatures below the flocculation point
of about 70-80° C. which is the case when using older
types of film-forming tobacco machines. When using mod-
ern machines with more rapid drying at higher tempera-
tures it has, however, up till now not been possible to
use the inexpensive and from many other points of view
advantageous water-soluble cellulose ethers as binders be-
cause of the flocculation and some other disadvantages.
The modern machines use higher temperatures than 70°
C. which results in the cellulose derivatives precipitating
from the binder solution in the form of milk-white flocks
and the binder solution thereby completely losing its vis-
cous consistency and binding capacity.

It has now surprisingly been found possible to obtain
a substantial raise of the flocculation point and simul-
taneously obtaining a great increase in viscosity by means
of a simple addition to these cellulose derivatives accord-
ing to the invention. The addition enables reconstituted
tobacco leaves to be produced in modern machines having
rapid drying course without any obstacles. The product
obtained is flexible and cohesive, due to the greater uni-
formity and homogeneous distribution of the binder.

According to the process of the invention reconstituted
tobacco in sheet form is prepared from viscous, agqueous
dispersions of finely divided tobacco and from 1 to 30%,
preferably from 5 to 15% b.w. of the tobacco of a binder
comprising a water-soluble cellulose derivative having a
flocculation temperature below about 80° C., the char-
acterizing feature being completely dissolving the cellulose
derivative in water and mixing into the solution obtained
a polyalkylene glycol having a molecular weight of from
200 to 6000, preferably from 300 to 600, and a vapor
pressure of at least 10—3 mm. Hg at 20° C. in an
amount sufficient to increase the flocculation temperature
of the cellulose derivative to above 80° C., and there-
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after drying the dispersion to form reconstituted tobacco
in any desired form, such as sheets, foils and the like,
which can be comminuted, ground or shredded, as de-
sired. Preferably the binder solution contains at least 2.5
parts by weight of polyalkylene glycol per part by weight
of cellulose derivative, with no critical upper limit except
as the taste of the tobacco may be affected. Usually an
amount as high as 15 parts per part of cellulose deriva-
tive has no effect on taste, and even more than this can
be used if desired.

Suitable water-soluble cellulose derivatives that can be
used according to the invention are non-ionic cellulose
ethers having a flocculation temperature of below 80° C.
such as methylcellulose, ethylcellulose, hydroxyethylcel-
Iulose, methylhydroxyethylcellulose, ethylhydroxyethylcel-
lulose, hydroxypropylcellulose and ethylhydroxypropyl-
cellulose. Other water-soluble cellulose derivatives that
can be used according to the invention are ionic cellulose
ethers, such as carboxymethylcellulose and methylcar-
boxymethylcellulose, and alkali- and ammonium salts
thereof. The viscosity of the water-soluble cellulose de-
rivative should be from 45 to 3500 cp., preferably from
700 to 3000 cp. in 2 percent aqueous solution at 20° C.
Particularly preferred is ethythydroxyethylcellulose hav-
ing a viscosity of from 2000 to 3000 cp., which is prefer-
ably used in an amount of from 1 to 4 parts by weight
per 500 to 1000 parts by weight of water.

Suitable polyalkylene glycols include polyethylene gly-
col, polypropylene glycol, or mixed polyethylenepropylene
glycols or mixtures thereof having a molecular weight of
from 200 to 6000, preferably from 300 to 600 and having
a vapor pressure less than 10—3 mm. Hg at 20° C. and
having a viscosity at 100° C. of from 3 to 1000 centi-
stokes, preferably from 5.5 to 10.0 centistokes. Particu-
larly preferred is polyethylene glycol having a molecular
weight of about 400, and a vapor pressure of 108 mm.
Hg at 25° C., and a viscosity of about 7.3 centistokes at
100° C. The amount of polyalkylene glycol is at least
Z.idto about 15 times the amount of cellulose derivative
used.

A particularly preferred combination according to the
invention is a binder solution containing about 3.3 percent
by weight of ethylhydroxyethylcellulose with the viscosity
2000-3000 cp. in 2 percent aqueous solution at 20° C.
(Modocoll E. 600®, Mo och Doms;js Aktiebolag) and 17.0
percent polyethylene glycol with the molecular weight 400
and a vapor pressure of 10-8 mm. Hg at 25° C. (Modopeg
400®, Mo och Domsjo Aktiebolag), the remainder being
water.

The polyalkylene glycol can be mixed into the cellulose
derivative solution in pure form but it is, of course, also
possible to dissolve it in water before this and thereafter
mix it into the cellulose derivative solution in the desired
amount. Incorporation of the polyalkylene glycol must
be carried out first after having dissolved the cellulose
derivative completely in water to the formation of a clear,
homogeneous solution free from tumps.

The ratio of cellulose derivative to polyalkylene glycol
is depending on the increase in flocculation temperature
and thickening effect that are desired in each case, and
the molecular weight of both components. Although the
proportions given above are suitable in most cases it is,
of course, possible to vary them within wide limits.

In order to obtain the desired effect according to the
present invention it is absolutely necessary that the
mixing of the cellulose derivative and the polyalkylene
glycol is carried out in such a way that the polyalkylene
glycol is added to a water solution of the cellulose de-
rivative after the latter has been completely dissolved,
and not vice versa. If the cellulose derivative or a solution
thereof is added to a polyalkylene glycol solution no posi-
tive effect at all is obtained. It is believed that this pheno-
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menon is quite new and surprising, and it will be further
illustrated in the experiments below.

Examples Ato C

The effect on flocculation temperatures of water solu-
tions of ethylhydroxyethylcellulose of different viscosities
at different concentrations is shown by the following data.
The cellulose derivative was completely dissolved in
water, and then, with stirring, different amounts of poly-
ethylene glycol having the molecular weight 400 and a
vapor pressure of 10—8 at 25° C. were added. The viscosity
of the solution obtained was then measured at 20° C.
in a Brookfield viscosimeter. The flocculation tempera-
ture of the solutions was determined at 1 percent concen-
tration of the cellulose derivative by immersing the sam-
ples in a water bath, the temperature of which gradually
was raised until flocculation occurred. The results ob-
tained are shown in Table I below.

TABLE I
A. Ethylhydroxy- Polyethylene Viscosity, Flocculation
ethyleellulose, glyeol, cp. temperature,
250400 cp. M.W. 400 °C.
Percent B.W, Percent B.W.
2 0 369
2 2 387
2 5 458
2 10 643
2 20 1,710
3 0 2, 540
3 5 4,300
3 10 11,300
B. Ethylhydroxy-
ethylcellulose
700-1100 cp.
percent B.W.
2 0 1, 050 73
2 2 1,080 ..o
2 5 1,130 78
2 10 1,580 ool
2 20 3, 320 95
C. Ethylhydroxy-
ethylcellulose
2,000-3,000 cp.
percent B.W.
1 0
1 5
1 10
1 20
3.3 0
3.3 17
3.3 17

1 In this example the polyethylene glycol was first dissolved in water
after which the cellulose derivative was added to the polyethylene
glycol solution.

Examples A to C show the remarkable increase in the
flocculation temperature that occurs when the polyalkylene
glycol in accordance with the present invention is added
to the completely dissolved cellulose derivative. Simul-
taneously a desirable viscosity increase is obtained. Ex-
ample C control shows that with an inverted order of
addition, i.e. when the cellulose derivative is added to a
solution of the polyalkylene glycol, the effect is totally
absent.

The addition of the finely divided tobacco material,
which can consist of ground tobacco leaf, tobacco stems,
tobacco scrap, tobacco dust etc., can be made in different
ways with consideration of the above mentioned critical
conditions at the addition of the polyalkylene glycol.
Thus one can mix the finely divided tobacco material with
dry, powdered cellulose derivative and thereafter add
water in the desired quantity with continued stirring.
When the cellulose derivative is completely dissolved one
can add polyalkylene glycol or polyalkylene glycol solu-
tion in desired quantity, and thereafter form the paste form
mixture obtained to sheets or other coherent bodies and
dry. Another possibility is to first dissolve the cellulose
derivative in desired quantity of water and then mix
the finely ground tobacco herewith, after which poly-
alkylene glycol is added and shaping and drying is carried
out as mentioned above. A third especially suitable method
is first to prepare a water solution of the cellulose deriva-
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tive, and after complete dissolution of the cellulose de-
rivative to add polyalkylene glycol, and then mix the
finely divided tobacco material into the binder solution
obtained, and shape and dry the mixture.

In the above mixing procedures it should be avoided
that air comes into the binder solution in order to avoid
undesirable frothing (foaming).

In -addition to the binder other substances used in sim-
ilar compositions may be added to the tobacco material,
such as fire improving agents, humectants, softeners,
fillers, reinforcing agents, pH-regulators etc. Examples
of such substances are activated montmorillonite, organic
and inorganic acids such as maleic, cifric, tartaric, phos-
phoric, and boric acid, glycerol and lower glycols, sorbi-
tol, mineral and cellulose fibres, and diatomaceous earth.

It is also possible according to the present invention
to substitute part of the water used as solvent with more
volatile organic solvents, such as ethylalcohol, acetone,
isopropylalcohol etc. as well as to substitute part of the
water-soluble cellulose derivative with a cellulose deriva-
tive soluble in organic solvents in order to improve the
water resistance of the film.

If a low water solubility of the tobacco sheet mate-
rial prepared is desired, it is suitable to add a treatment
with an agent which produces cross-linking in the cellu-
lose material in connection with the drying. Suitable such
agents are for example tannin, and glyoxal, Such treat-
ment with glyoxal may be carried out before, during or
after the paste form mixture is carried through the dry-
ing oven. Particularly suitable is to apply glyoxal im-
mediately before the sheet enters the oven and to have
the cross-linking to take place at the elevated tempera-
ture in the oven. The invention is further illustrated by
the following examples.

Example D

Dry tobacco leaf was ground in a mill to such a par-
ticle size that 100% passed a 80 mesh sieve. In a vessel
provided with a stirrer were added 3.3 kilograms of
ethylhydroxyethylcellulose having the wviscosity 2000~
3000 cp. in 2 percent aqueous solution at 20° C.
(Modocoll E 600 ®) after which 1000 kilograms of
water were added with stirring. Stirring was continued
at room temperature for 30 minutes till the cellulose
derivative had completely dissolved and formed a homo-
geneous, clear solution without lumps. Then 20 Kkilo-
grams of polyethylene glycol with the molecular weight
400 and a vapor pressure of 10—8 mm. Hg. at 25° C,,
6 kilograms of burning regulator (colloidal silica), and
6 kilograms of diatomaceous earth were added with
stirring. When a homogeneous mixture had been ob-
tained 100 kilograms of powdered tobacco scrap was
mixed in until a homogeneous paste was obtained. The
paste was pumped to a storage tank from which it then
was supplied to a sheet-forming tobacco machine, where
it was laid down on a 16.5 meter drying belt running
through an electrically heated oven with a drying tem-
perature of 85 to 90° C. A strong sheet with the thick-
ness 0.1 mm. was obtained which showed an extra-
ordinarily smooth surface and good flexibility.

Example E

To the same mixer as in Example D were added 100
kilograms of powdered tobacco scrap after which 10
kilograms of dry powdered ethylhydroxyethylcellulose
with the viscosity 250-400 cp. in 2 percent aqueous solu-
tion at 20° C. (Modocoll E 100 ®) were mixed in.
When a homogeneous mixture had been obtained 500
kilograms of water were added with continued stirring.
After about 30 minutes of mixing 20 kilograms of poly-
thylene glycol with the molecular weight 600 and a
vapor pressure of 10~9 mm, Hg at 25° C., dissolved in
200 kilograms of water, were added. From the paste form
mixture obtained a reconstituted tobacco sheet of the
thickness 0.1 mm. was prepared in the same way as in



3,424,169

5

Example D. The sheet obtained was strong and had an
extraordinarily good surface eveness and flexibility.

Example F

To the same mixer as in Fxample E were added 100
kilograms of powdered tobacco scrap, after which 12
kilograms of dry, powdered carboxymethylcellulose with
the viscosity 100-150 cp. in 2 percent aqueous solution
at 20° C. were mixed in. When a homogeneous dry mix-
ture had been obtained 500 kilograms of water were
added with continued stirring, After 40 minutes mixing
20 kilograms of polyethylene glycol with the molecular
weight 300 and a vapor pressure of 10~7 at 25° C., dis-
solved in 200 kilograms of water, were added. From the
paste form mixture obtained a reconstituted tobacco
sheet of the thickness 0.1 mm. was prepared in the same
way as in Example D. The sheet obtained was strong and
exhibited a very good surface smoothness and flexibility,
which remained even after a long time of storage.

What is claimed is:

1. In a process for the preparation of reconstituted
tobacco in sheet form from viscous, agueous pasty dis-
persions of finely divided tobacco and from 1 to 30%
by weight of the tobacco of a binder comprising a water-
soluble cellulose derivative having a flocculation tem-
perature below about 80° C., the dispersions being
formed into foils and similar structures and subjected to
drying, the improvement which comprises completely
dissolving the cellulose derivative in water and mixing
into the solution obtained a water-soluble polyalkylene
glycol having a molecular weight of from 200 to 6000 and
a vapor pressure of less than 10—3 mm. Hg at 20° C.
in an amount of at least 2.5 parts per part of cellulose
derivative present and sufficient to increase the floccula-
tion temperature of the cellulose derivative to above
80° C. and forming a dispersion of finely divided
tobacco, the cellulose derivative, and the water soluble
glycol before rendering the tobacco in sheet form.

2. A process according to claim 1, in which the water-
soluble cellulose derivative is a non-ionic cellulose ether
selected from the group consisting of methyl cellulose,
ethyl cellulose, hydroxyethyl cellulose, methyl hydroxy-
ethyl cellulose, hydroxypropyl cellulose, ethyl hydroxy-
ethyl cellulose and ethyl hydroxypropyl cellulose.

3. A process according to claim 1, in which the water-
soluble cellulose derivative is an ionic cellulose deriva-
tive selected from the group consisting of carboxymethyl
cellulose and methyl carboxymethyl cellulose and alkali-
and ammonium salts thereof.

4. A process according to claim 1, in which the water-
soluble polyalkylene glycol is polyethylene glycol.

5. A process according to claim 1, in which the finely
divided tobacco first is mixed with the cellulose deriva-
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tive, said cellulose derivative being in dry, powderous
form, after which the water is added to completely dis-
solve the cellulose derivative.

6. A process according to claim 1, in which the finely
divided tobacco is added to a water solution of the cel-
lulose derivative, and then the water-soluble polyalkyl-
ene glycol is added.

7. A process according to claim 1, in which the poly-
alkylene glycol is mixed with an aqueous solution of the
cellulose derivative and then the finely divided tobacco
is added to the mixture.

. 8. A process according to claim 7, in which 100 parts

by weight of the finely divided tobacco is mixed with a
binder solution containing from 2 to 10 parts by weight
of ethyl hydroxyethyl cellulose having a viscosity of from
2000 to 3000 cps. in 2 percent water solution at 20° C.,,
and from 500 to 1000 parts by weight of water, to which
binder solution has been added water-soluble polyethyl-
ene glycol having a molecular weight of from 350 to 450
in such an amount that the binder solution contains from
15 to 30 parts by weight of polyethylene glycol per part
of weight of ethyl hydroxyethyl cellulose.

9. A process according to claim 1, in which the re-
constituted tobacco material is treated with a cross-link-
ing agent which forms cross-links in the cellulose deriva-
tive during the drying process.

10. A process according to claim 9, in which the cross-
linking agent is glyoxal.

11. A reconstituted tobacco material comprising
tobacco, a water-soluble cellulose derivative which in
aqueous solution has a flocculation temperature below
about 80° C., and a water-soluble polyalkylene glycol
having a molecular weight of from 200 to 6000 and a
vapor pressure of at least 10—3 mm. Hg at 20° C. in an
amount of at least 2.5 parts per part of cellulose deriva-
tive present to increase the flocculation temperature of
the cellulose derivative in aqueous solution to above 80°
C., and improved cohesiveness and flexibility of the
product.
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