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Description

[0001] The invention relates to a process for produc-
ing multi-layered tissue paper products, in particular pa-
per handkerchiefs, with increased softness and to a lo-
tion.
[0002] With ever-increasing requirements with re-
spect to the quality and comfort of tissue paper products,
maximum softness is becoming increasingly important,
in addition to improved absorbency and tear resistance
- depending on the application of the product. Softness
is particularly important in the case of paper handker-
chiefs as the human nose is particularly sensitive when
sniffing.
[0003] It is known from the state of the art, for example
EP 0 239 910 A1 or WO 93/09287 A1, to produce a soft
absorbent tissue paper by adding to the cellulose fibre-
containing pulp a chemical softener solution consisting,
for example, of a quaternary ammonium compound
such as diethylester dimethyl ammonium chloride and
a polyhydroxy softener such as polyethylene glycol in a
1% solution. Other product qualities such as increased
resistance to wetting, biological degradability, etc. can
be achieved in addition to the improvement in softness,
depending on the composition of the active ingredients
of this solution.
[0004] However, the addition of the softener solution
in the wet region of the paper-making machine has
drawbacks. For example, the active ingredients are dis-
tributed over the entire volume of the layered web of tis-
sue, so a large amount of softener has to be added with
respect to the quantity of paper fibre. Furthermore, the
positively charged molecules of the quaternary ammo-
nium compound present in the solution have to neutral-
ise the negatively charged fibres in the cellulose pulp.
This leads to increased consumption of softener solu-
tion. Finally, a quantity of only 0.4 kg remains in the prod-
uct as active ingredient with an addition of, for example,
11 kg of active softener per tonne of paper pulp. The
known process therefore involves great wastage owing
to the addition of the softener solution "at the wet end"
of the production process.
[0005] A lotioned tissue paper is disclosed in WO-A-
97/06307, published on 20th February 1997. This dis-
closes a polyol polyester emollient and an immobilizing
agent to immobilize the emollient on the surface of the
tissue paper web.
[0006] On the basis of the aforementioned problems,
the object of the invention is to provide a process for
producing multi-layered tissue paper products with in-
creased softness, which is accompanied by more eco-
nomical consumption of softener substances and to pro-
vide a lotion.
[0007] This object is achieved by the process steps
mentioned in claim 1 and by the lotion described in claim
10, namely:

- production of layered webs of tissue paper

- assembly of the layered webs to form a multi-lay-
ered web of product which is untreated with respect
to softness, and

- printing of the web of product in the dry state with a
softening lotion comprising, in percent by weight:

-- a quaternary ammonium compound 3 to
30%

-- siloxane foam suppressor 0.1 to 3.0%

-- aloe vera powder 0.01 to 10%

-- a polyhydroxy softener, in particular polyethyl-
ene glycol 0.05 to 5%

-- remainder water

preferred quaternary ammonium compound has the for-
mula

and mixtures thereof; wherein each R substituent is a
C1-C6 alkyl or hydroxyalkyl group, or mixtures thereof,
preferably R is selected from C1-C6 alkyl; R1 is

or a C13-C19 hydrocarbyl group or mixtures thereof,
preferably R1 is selected from C16-C18 alkyl; R2 is a
C13-C21 hydrocarbyl group, or mixtures thereof, pref-
erably R2 is selected from C13-C17 alkyl; and X- is a
compatible anion, preferably chloride or methyl sulfate.
As an example, diethylester dimethyl ammonium chlo-
ride is to be cited.
[0008] The softening lotion is advantageously ap-
plied, by the printing of the web of product, virtually only
superficially where it imparts pleasant tactile properties
to the paper product. The consumption of softening lo-
tion can be halved, for example, in relation to the prior
art in that 5.5 kg per tonne of paper are applied. Owing
to the printing process, this quantity is found virtually
without loss on the end product. Corresponding titration
tests on a four-layered paper handkerchief have shown
that, of this quantity, 5.3 kg per tonne of paper are found
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on the two outer layers whereas the softener content is
only 0.1 kg per tonne of paper in the two inner layers.
[0009] The specified chemical composition of the sof-
tening lotion affords various advantages some of which
are manifested in conjunction with the printing process.
For example, a range of contents of siloxane foam sup-
pressor which is much higher than in the state of the art
is used. This foam suppressor is traditionally used mere-
ly to suppress the foam formed on the product by pres-
sure during the packaging process. However, as the
packaging stage stresses the product relatively slightly,
small proportions of the foam suppressing agent suffice.
The proportion of siloxane is typically 0.01% by weight
there, that is about 1/10 of the proportion specified in
the case of the invention. This high proportion of si-
loxane counteracts foaming during the printing process
which stresses the product much more than the above-
mentioned packaging process.
[0010] It is also pointed out in this connection that,
surprisingly, the softening lotion is insensitive to shear-
ing and so-called droplet penetration is not impaired ow-
ing to the great addition of siloxane foam suppressing
agent, contrary to expectations. This means that the ab-
sorbency and hydrophilic properties of the tissue paper
product according to the invention remain virtually just
as good in comparison with untreated products.
[0011] The advantages of the invention can be sum-
marised as follows:

- Reduced use of softening lotion

- The softening lotion does not leave an unpleasant
greasy odour.

- The hydrophilic properties and absorbency of the
tissue paper product are not impaired.

- The softening lotion is insensitive to shearing when
applied by a printing process.

- The process uses inexpensive chemical substanc-
es.

[0012] Polydimethyl siloxane, which is mentioned in
the state of the art for this purpose, is a preferred foam
suppressing agent.
[0013] Owing to the acidic adjustment of the softening
lotion, it is unnecessary to use preservatives in the tis-
sue paper product. However, intaglio cylinders with a
corrosion-resistant surface (for example of ceramic ma-
terial) are to be used for the printing process.
[0014] By the use of a calcium chloride and a soil re-
lease agent the viscosity of the emulsion is regulated
and a certain storage stability is achieved.
[0015] Intaglio cylinders which apply the softening lo-
tion to the external sides of the multi-layered web of
product are advantageously used for the printing proc-
ess. Weights per unit area in the range of 0.5 to 6.0 g/

m2 on each external side are to be selected for the de-
sired softening effect.
[0016] The invention is described in detail hereinafter
with reference to an example.
[0017] Layered webs of a tissue paper are produced
in a quite conventional manner on a paper-making ma-
chine to produce a multi-layered paper handkerchief.
Further description is unnecessary. It should merely be
noted that the weight per unit area of the layered webs
is in the range of about 12 to 18 g/m2 in each case.
[0018] Four such layered webs are assembled in the
dry state to form a four-layered untreated web of prod-
uct, the layers being connected by a stamping process
of the type described, for example WO-A-95/27429,
published on 19th October 1995 (EP 0 755 212 A1). The
disclosure of this document is included here.
[0019] The dry web of product is finally guided through
a pair of intaglio cylinders which applies a softening lo-
tion having a weight per unit area of 1.7 g/m2 in each
case to the surface of the two external sides of the web
of product.
[0020] The softening lotion has the following chemical
composition:

- diethylester dimethyl ammonium chloride in the
form of NN-di (tallowoyl-oxy-ethyl)-NN-dimethyl
ammonium chloride with 3 percent by weight

- a siloxane foam suppressor in the form of polydime-
thyl siloxane with 0.5 percent by weight

- aloe vera powder with 8 percent by weight

- a polyhydroxy softener in the form of polyethylene
glycol with 2 percent by weight

- hydrochloric acid with 0.02 percent by weight

- a soil release agent with 0.5 percent by weight

- calcium chloride with 0.2 percent by weight.

[0021] The following should be noted with regard to
the compounds used:
[0022] Further details about the polydimethyl siloxane
as foam suppressor and the soil release agent can be
obtained from EP 0 239 910 A2 of which the disclosure
is included here.
[0023] The polyethylene glycol can be obtained as a
commercial product known as "PEG 4000" made by
BASF, Ludwigshafen, Germany. The same product is
sold by the name "PEG 4050" as a 50% solution in wa-
ter. If the polyhydroxy softener is used in this form, the
proportions in the chemical composition of the softening
lotion according to the invention should be doubled ac-
cordingly.
[0024] Aloe vera powder is a highly concentrated form
of aloe vera of which the concentration is about 200
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times that of the liquid obtained by squeezing aloe vera
leaves.
[0025] Furthermore, the above-mentioned softening
lotion in fact per se possesses very good bactericidal
properties. This is not only because of the pH-value, but
rather in view of the nature of the active itself and the
polyhydroxy compound.

Claims

1. Process for-producing multi-layered tissue paper
products, in particular paper handkerchiefs, with in-
creased softness, by the following process steps:

- production of layered webs of tissue paper

- assembly of the layered webs to form a multi-
layered web of product which preferably is un-
treated with respect to softness, and

- printing of the web of product in the dry state
with a softening lotion comprising, in percent by
weight:

-- a quaternary ammonium compound 3
to 30%

-- siloxane foam suppressor 0.1 to 3.0%

-- aloe vera powder 0.1 to 10%

-- a polyhydroxy softener, in particular poly-
ethylene glycol 0.05 to 5%

-- remainder water.

2. Process according to claim 1, wherein the quater-
nary ammonium compound has the formula

and mixtures thereof; wherein each R substituent is
a C1-C6 alkyl or hydroxyalkyl group, or mixtures
thereof, preferably R is selected from C1-C6 alkyl;
R1 is

or a C13-C19 hydrocarbyl group or mixtures there-
of, preferably R1 is selected from C16-C18 alkyl; R2
is a C13-C21 hydrocarbyl group, or mixtures there-
of, preferably R2 is selected from C13-C17 alkyl;
and X- is a compatible anion, preferably chloride or
methyl sulfate.

3. Process according to claim 1, wherein the quater-
nary ammonium compound is a diethylester dime-
thyl ammonium chloride.

4. Process according to claim 1, wherein the siloxane
foam suppressor is a polydimethyl siloxane.

5. Process according to claim 1,wherein the softening
lotion is adjusted so as to be acidic, in particular by
addition of 0.01 to 0.5% by weight of hydrochloric
acid.

6. Process according to claim 1, wherein a soil release
agent is added to the softening lotion in a proportion
of 0.1 to 1.0% by weight.

7. Process according to claim 1, wherein calcium chlo-
ride is added to the softening lotion in a proportion
of 0.01 to 1.5% by weight.

8. Process according to claim 1, wherein the softening
lotion is applied to the external sides of the web of
product by means of intaglio cylinders.

9. Process according to claim 8, wherein the softening
lotion is applied to each external side with a weight
per unit area of 0.5 to 6.0 g/m2.

10. Lotion in particular for use in a process according
to claim 1, comprising, in percent by weight:

-- a quaternary ammonium compound 3 to
30%

-- siloxane foam suppressor 0.1 to 3.0%
-- aloe vera powder 0.1 to 10%
-- a polyhydroxy softener, in particular polyethyl-

ene glycol 0.05 to 5%
-- remainder water.

Patentansprüche

1. Verfahren zum Herstellen mehrlagiger Tissuepa-
pier-Erzeugnisse, insbesondere Papiertaschentü-
cher, mit erhöhter Weichheit, durch die folgenden
Verfahrensstufen:

- Herstellen lagiger Bahnen von Tissuepapier
- Vereinigen der lagigen Bahnen, um eine mehr-

lagige Bahn des Erzeugnisses zu bilden, das
hinsichtlich Weichheit vorzugsweise nicht be-
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handelt ist, und
- Bedrucken der Bahn des Erzeugnisses im trok-

kenen Zustand mit einer Weichmacherlösung,
enthaltend in Gew.-%:

-- eine quaternäre
Ammoniumverbindung 3 bis 30%

-- Siloxan-Schaumunterdrücker 0,1 bis
3,0%

-- Aloe-Vera-Pulver 0,1 bis 10%
-- einen Polyhydroxy-Weichmacher, insbe-

sondere Polyethylenglykol 0,05 bis
5%

-- Rest Wasser

2. Verfahren nach Anspruch 1, wobei die quaternäre
Ammoniumverbindung die Formel

hat, und Mischungen derselben, worin jeder R-Sub-
stituent eine C1-C6-Alkyl- oder Hydroxyalkylgruppe,
oder Mischungen derselben ist, vorzugsweise ist R
ausgewählt aus C1-C6-Alkyl; R1 ist

oder eine C13-C19-Kohlenwasserstoffgruppe oder
Mischungen derselben, vorzugsweise ist R1 ausge-
wählt aus C16-C18-Alkyl; R2 ist eine C13-C21-Koh-
lenwasserstoffgruppe, oder Mischungen dersel-
ben, vorzugsweise ist R2 ausgewählt aus C13-C17-
Alkyl; und X- ist ein verträgliches Anion, vorzugs-
weise Chlorid oder Methylsulfat.

3. Verfahren nach Anspruch 1, wobei die quaternäre
Ammoniumverbindung Diethylesterdimethylammo-
niumchlorid ist.

4. Verfahren nach Anspruch 1, wobei der Siloxan-
Schaumunterdrücker ein Polydimethylsiloxan ist.

5. Verfahren nach Anspruch 1, wobei die Weichma-
cherlotion sauer eingestellt ist, insbesondere durch
Zugabe von 0,01 bis 0,5 Gew.-% Salzsäure.

6. Verfahren nach Anspruch 1, wobei der Weichma-
cherlotion ein Fleckenlösermittel in einer Menge

von 0,1 bis 1,0 Gew.-% zugegeben ist.

7. Verfahren nach Anspruch 1, wobei der Weichma-
cherlotion Kalziumchlorid in einer Menge von 0,01
bis 1,5 Gew.-% zugegeben ist.

8. Verfahren nach Anspruch 1, wobei die Weichma-
cherlotion auf die Außenseiten der Bahn des Er-
zeugnisses mit Hilfe von Tiefdruck-Zylindern aufge-
bracht wird.

9. Verfahren nach Anspruch 8, wobei die Weichma-
cherlotion auf jede Außenseite mit einem Gewicht
je Flächeneinheit von 0,5 bis 6,0 g/m2 aufgebracht
wird.

10. Lotion, insbesondere zur Verwendung in ein Ver-
fahren gemäß Anspruch 1, enthaltend in Gew.-%:

-- eine quaternäre Ammoniumverbindung 3
bis 30%

-- Siloxan-Schaumunterdrücker 0,1 bis
3,0%

-- Aloe-Vera-Pulver 0,1 bis 10%
-- einen Polyhydroxy-Weichmacher, insbesonde-

re Polyethylenglykol 0,05 bis 5%
-- Rest Wasser.

Revendications

1. Procédé de production d'articles en papier mous-
seline multicouches, en particulier de mouchoirs en
papier, présentant une douceur accrue, par les éta-
pes de procédé suivantes :

- la production de bandes de papier mousseline
en couches,

- l'assemblage des bandes en couches pour for-
mer une bande de produit multicouche qui est
de préférence non traitée en ce qui concerne
la douceur, et

- l'impression de la bande de produit à l'état sec
avec une lotion adoucissante contenant, en
pourcentage en poids :

- 3 à 30 % d'un composé d'ammonium qua-
ternaire,

- 0,1 à 3,0 % de suppresseur de mousse à
base de siloxane,

- 0,1 à 10 % d'une poudre d'aloe vera,
- 0,05 à 5 % d'un adoucissant polyhydroxy-

lique, en particulier un polyéthylèneglycol,
- le reste étant constitué d'eau.

2. Procédé selon la revendication 1, dans lequel le
composé d'ammonium quaternaire répond à la
formule :

7 8



EP 1 007 787 B1

6

5

10

15

20

25

30

35

40

45

50

55

et des mélanges de ceux-ci ; formule dans laquelle
chaque substituant R est un groupe alkyle ou hy-
droxyalkyle en C1 à C6, ou des mélanges de ceux-
ci ; de préférence, R est choisi parmi des groupes
alkyle en C1 à C6 ; R1 est un groupe :

ou hydrocarbyle en C13 à C19, ou des mélanges de
ceux-ci ; de préférence, R1 est choisi parmi des
groupes alkyle en C16 à C18 ; R2 est un groupe hy-
drocarbyle en C13 à C21, ou des mélanges de ceux-
ci ; de préférence, R2 est choisi parmi des groupes
alkyle en C13 à C17 ; et X- est un anion compatible,
de préférence chlorure ou méthylsulfate.

3. Procédé selon la revendication 1, dans lequel le
composé d'ammonium quaternaire est un chlorure
de diméthylammoniumdiéthylester.

4. Procédé selon la revendication 1, dans lequel le
suppresseur de mousse à base de siloxane est un
polydiméthylsiloxane.

5. Procédé selon la revendication 1, dans lequel la lo-
tion adoucissante est ajustée pour être acide, en
particulier par addition de 0,01 à 0,5 % en poids
d'acide chlorhydrique.

6. Procédé selon la revendication 1, dans lequel un
agent de libération des salissures est ajouté à la lo-
tion adoucissante en une proportion de 0,1 à 1,0 %
en poids.

7. Procédé selon la revendication 1, dans lequel du
chlorure de calcium est ajouté à la lotion adoucis-
sante en une proportion de 0,01 à 1,5 % en poids.

8. Procédé selon la revendication 1, dans lequel la lo-
tion adoucissante est appliquée aux faces externes
de la bande de produit au moyen de cylindres de
gravure en creux.

9. Procédé selon la revendication 8, dans lequel la lo-
tion adoucissante est appliquée à chaque face ex-
terne à raison d'un poids par unité de surface de 0,5

à 6,0 g/m2.

10. Lotion, en particulier pour utilisation dans un procé-
dé selon la revendication 1, contenant, en pourcen-
tage pondéral

- 3 à 30 % d'un composé d'ammonium quater-
naire,

- 0,1 à 3,0 % d'un suppresseur de mousse à ba-
se de siloxane,

- 0,1 à 10 % d'une poudre d'aloe vera,
- 0,05 à 5 % d'un adoucissant polyhydroxylique,

en particulier un polyéthylèneglycol,
- le reste étant constitué d'eau.
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