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[57] ABSTRACT

Non-woven fabric or paper-like material can be pro-
duced from fibers comprising unregenerated cellulose
xanthate or hydroxymethy! cellulose xanthate by
treating the fibers with a cationic surfactant, obtained
by acidifying a betaine surfactant under acidic con-
ditions, and subjecting the treated fibers to a wet-
method paper-making process.

4 Claims, No Drawing Figures
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DISPERSING CELLULOSE XANTHATE FIBERS
IN AN ACIBIC AQUEOQUS MEDIUM
CONTAINING A CATIONIZED ALKYL

BETAINE SURFACTANT ‘

BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION

The present invention relates to a method for pro-
ducing non-woven fabrics or paper-like materials
having excellent properties by a wet method from
fibers of unregenerated cellulose xanthate or hydroxy-
methyl cellulose xanthate.

DESCRIPTION OF THE PRIOR ART

Unregenerated cellulose xanthate and hydroxy-
methyl cellulose xanthate are methylolation products
of cellulose xanthate. Their fibers are strongly acidic
and stable, but are characterized by quite high chem-
ical . reactivity. Fibers comprising unregenerated
cellulose xanthate and a method for producing non-
woven fabrics or paper-like materials from the fibers
are disclosed in U.S. Patent 3,320,117 and fibers
comprising hydroxymethyl cellulose and a method
for producing non-woven fabrics or paper-like mate-
rials from: the fibers are disclosed in U.S. Patent
3,718,537 and U.S. Patent application Serial No.
267,994, filed June 30, 1972 (corresponding to Italian
Patent 962,732).

These types of fibers have not heretofore been en-
tirely successfully used in a wet process preparation
of non-woven fabrics or paper-like materials, and it
is now believed that the prior failures are attributablé
to an inability to properly disperse or distribute the
fibers .into the water. The use of dispersing acceler-
ators has -been considered, but heretofore, the high
reactivity of the fibers have hindered effective use of
such agents. It has now been discovered that a suit-
able such agent must have the properties of being:

1. acidic

2. highly water soluble
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SUMMARY OF THE INVENTION

" The objects of this invention are provided by the

" use of betaine surface active agents to impart good

self-dispersibility . to 'the unregenerated cellulose
xanthate fibers. The betame agent is used in an acidi-
fied condmon

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

According to the present invention, fibers which

.can be used in preparing non-woven fabrics or paper-

like materials, . comprising unregenerated cellulose
xanthate, or hydroxymethyl cellulose xanthate, are
provided. ‘The fibers are treated with a betaine sur-
face ‘active agent, and particularly those having the
chemical ‘structure of .alkyldimethylbetaine or alkyl-

dlhydroxyethylbetame These - betaines have the
structure :
I
CnHZn-l—l —_— liT — C'HéC'OO@ @)
CH
or
CHZCHgOH
v_CnH2n+1 T® CHéCOO @ .(b)
CHZCHQOH

wherein # is an integer of 12—18. Especially suitable
compounds of the formula (a) or (b) are lauryl di-
methylbetaine and lauryldihydroxyethylbetaine, which
contain the lauryl group, and stearyldimethylbetaine
and stearyldlhydroxylethylbetame, which contain
the stearyl group. ‘
These betaine type surface active agents may be
synthesized, for example, by the following reaction.

CH:

CH 5
| 5 | @ o L
— CH,000 @ + NaCt
¢y s 1}1 + CACH,COO0Na — C JHop 1:1 CH,CO a
CH3 CH3
CH,,CH,,0H CH CH,,0H
! ® ©
- - 0 + NaCZk
Cq ot 1}1 + CACH,CO0Na — C ;H,o 1;1 CHZCO a
+ CH,CH,0H CH,,CH,0H

3. essentially chemically nonreactive with the fibers
and cause no denaturation of the fibers

4. highly stable with respect to polyethylene oxide:

and polyacrylamide or the like, which are often
used as dispersion stabilizing agents.
Accordingly; a need continues to exist for an im-
proved wet process technique of forming non-woven
fabrics or-'paper-like. materials from unregenerated
cellulose xanthate fibers.

65

These betaine  surfactants have relatively good

60 water-solubility -and stability in acidic, neutral and

alkaline ‘media and are especially stable in acidic and
alkaline media.

In order to increase the affinity of these surfactants
for fibers in the acidic media used in the present in-
vention, the surfactant is advantageously cationized
by acidification with acetic acid, lactic acid, br the
like, whereby the adsorbability of the surface active
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agents on the fibers will be increased and an extremely
good dispersion effect will be obtained.

As mentioned above, the starting fibers used in the

present invention are incompletely - regenerated
viscose fibers as used, for example, in U.S. Patent
No. 3,320,117 of those comprising a derivative of

cellulose xanthate, such as hydroxymethyl cellulose -

xanthate as used, for example, in U.S. Patent No.
3,718,537 and U.S. Serial No. 267,994. These fibers

are usually cut into lengths of about 4—40 mm while "

wet and are used for the conventional paper-n:aking
as disclosed in said patents.

A method for using the surfactant of the present
invention will now be explained. The starting fibers

may be dipped into a liquid containing the above

‘surfactant under acidic conditions or said liquid may
be sprayed -or applied onto the fibers. under acidic
conditions at the ‘spinning step or at any of the
stretching and the subsequent steps. By.subjecting
the fibers to these treatments, spontaneous dispersi-
bility is imparted to the fibers and the thus treated
fibers can then be dispersed into an acidic aqueous
solution and used in a wet process technique for the
formation of a paper-like product.

The' starting fibers may also be directly dispersed
into an acidic aqueous solution which contains the
surfactant, and the dispersion may be subjected to
paper-making. .

It becomes possible, by using said surfactant, to

homogeneously disperse the starting fibers and to
produce homogeneous and excellent quality non-
woven fabric or paper-like material on an mdustrxal
scale.

The preferred concentration of the aqueous solu-
tion of the surfactant used for dispersion is 10-100
ppm, although higher concentrations may also be
employed, if desired. '

Theé preferred amount of the surfactant to be used
is 0.05 to 1.5% based on the weight of the fibers.

In the present invention, known dispersion stabiliz--

ing agents may, of course, be used in the dispersion
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at a temperature of 90° to. 180°C, thereby fusing and’

decomposing the hydroxymethyl cellulose xanthate
in the pressed portion of the fibers-and simultaneously
bonding the fibers in said portions to each other, and

(e) subjecting the pressed web to regeneration
treatment to  decompose the remaining hydroxy-
methyl cellulose xanthate into cellulose.

Having generally described the invention, a more
complete understanding can be obtained by reference
to certain specific examples, which are included for
purposes of illustration only and are not intended to
be limiting unless otherwise specified.

EXAMPLE 1

A 40% aqueous. solution of lactic acid-acidified
stearyldimethylbetaine (Product A) was diluted with
hot water containing 1% acetic acid at 80°C to pre-
pare a 4% aqueous solution having a pH of 3.0.

A viscose containing 7.5%: cellulose and 4% alkali -

and having a y value of 55 was prepared in the usual
manner. This viscose was extruded into a coagula-

tion bath containing 25 g/I of sulfuric acid, 0.5 gfi of

zinc sulfate and 40 g/l of sodium sulfate at 23°C. The
resultant filament tow was stretched by 150% in a

bath containing 2 g/l of sulfuric acid, and: 300 ppm

(0.3% based on the weight of fibers) of product A at
20°C and was cut'into lengths of 15 mm.

The resultant cut filament tow were dispersed in.

--an aqueous solution containing 20 ppm of product A

35

step and the generally employed conditions for =

dispersion and paper-making may be used without
any difficulty.
Paper-making processes from the fibers of the

present invention are explained in detail in U.S..

Patent 3,320,117, U.S. Patent 3,718,537 and U.S.
Serial No. 267,994.

In U.S. Serial No. 267,994, now U.S. Patent
3,832,281, non-woven fabrics or paper-like materlals
are produced by

- (a) dispersing spun and stretched viscose fibers
comprising hydroxymethyl cellulose xanthate in an
aqueous medium having a pH of lower than 6.0 at a
temperature of lower than 30°C,

" (b) forming the dispersed fibers into a web by a wet
forming method,

(c) dehydrating the web to the extent that the water
content of the web becomes lower than 700%, said
fibers after dehydration being characterized by:

(1) a hydroxymethyl cellulose xanthate:content in

terms of y-value of greater than 30,

(2) a decomposition degree of less than 75%, and

(3) a process swelling degree of lower than 250%,

(d) subjecting at least a portion of the surface of
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dehydrated web to a pressure of greater than 2 Kgfcm

and having a pH of 5.0 to obtain an extremely homo-
geneous dispersion. This dispersion was subjected
to paper-making by employing a cylindrical paper
machine to obtain a uniform sheet. The thus obtained

sheet was allowed to pass through an embossing roll -

having projections and having a surface temperature
of 150°C to effect partial fusion bonding. The thus
treated sheet was then subjected to scouring treat-
ments, such as hot. acid treatment at 80°C, water
washing, bleaching or the like, and dried.

For comparison, a filament tow which was not
treated with product A was dispersed in a bath con-
taining no product A and having a pH of 5.0 to cause

dispersion of fibers. Many undispersed cut filament

tow were present after dispersion. Dispersibility of
this Example and the Comparative Example are
compared in Table 1.

" TABLE 1

Number of undispersed
fibers (/400 cm?)
L M S Total
The present Example............... 0 1 14 15
Comparative Example.............. 3 8 20 31
Method of measurement of number of undispersed
fibers:

A square 20 cm X 20 cm was drawn on the dried
sheet as the area to be measured and this sample was
placed on a measuring stand with a fluorescent lamp.
Undispersed fibers within said area of 400 cm? were
marked with red magic ink and the number of un-
dispersed fibers was counted with a counter. This
measurement was effected two times and the mean

IS
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value was taken as the number of undispersed fibers
within said area. In Tables 1 and 2, “L”, “M” and
“S” have the following meanings.
“L”: Undispersed fibers larger than 1.0 mm in
width
“M”: Undispersed fibers 0.5-1.0 mm in width
*“S”: Undispersed fibers less than 0.5 mim in width.

EXAMPLE 2

A 50% aqueous solution of lactic acid-acidified
stearyldihydroxyethylbetaine (Product B) containing
10% sodium chloride ‘was diluted with hot water
containing 1% acetic acid at 80°C to prepare a 5%
aqueous solution having a pH of 3.0.

A viscose containing 7% cellulose ‘and 4.2% alkali
and having a y value of 80 was prepared in accordance
with the conventional method. This viscose was ex-
truded into a coagulation bath containing 35 g/l of
sulfuric acid, 8 g/l of formaldehyde and 80 g/I of so-
dium sulfate at 26°C. The thus obtained filaments
were stretched by 150% in a second bath containing
10 g/l of sulfuric acid at 60°C to obtain a filament
fiber tow: This tow was continuously cut to lengths
of 20 mm and at the same time, the thus cut fibers
were continuously introduced and dispersed in an
aqueous solution containing 70 ppm (0.15% based on
the weight of fibers) of product B and having a pH of
3.5 to obtain an extremely homogeneous dispersion.
This dispersion was immediately subjected to paper-
making by employing a cylindrical paper machine to
obtain a sheet of homogeneous texture. The thus
obtained sheet was passed through an embossing roll
having a surface temperature of 130°C to cause par-
tial fusion bonding and then was subjected to scouring
treatments, such as hot acid treatment at 80°C,
. water washing, bleaching, or the like, and dried.

For comparison, the above procedure was re-
peated except that cut fibers were dispersed in an
aqueous solution containing no product B. Table 2
shows the comparison of dispersibility in this Example
and the comparative Example.

TABLE 2

The number of undispersed
fibers (/400 cm?)

L M S Total
The present Example............... 9 4 18 31
Comparative Example.............. 10 21 46 77
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Having now fully described the invention, it will
be apparent to one of ordinary skill in the art that
many changes and modifications can be made thereto
without departing from the spirit or scope of the
invention as set forth herein.

What is claimed is:

1. In a method for producing a non-woven fabric or
a paper-like material by cutting fibers comprising
unregenerated cellulose xanthate or cellulose xan-
thate derivative, dispersing the cut fibers in an acidic
aqueous - medium and then forming the dispersed
fibers into a sheet, the improvement which comprises:
treating said fibers under acidic conditions with a
surfactant having the following structure:

l 3

CnH — y®__ 0H2coo@ (@)

CHg

2n+l

or

(|IH2 CH2 OH

—-—N® CH COOG>

2n+l | 2

(b)

CnH

CH2 CH2 OH

wherein # is an‘integer of 12—18, which surfactant is
cationized by acidification, so as to impart good self-
dispersibility to said fibers.

2. The method of Claim 1, wherein the treatment
of the fibers with the cationized surfactant is carried
out by dipping the fibers into a solution containing
said cationized surfactant or by spraying or applying
the solution to the fibers.

3. The method of Claim 1, wherein said surfactant
is used in an amount of 0.05 to 1.5% based on the
weight of fibers.

4. The method of Claim 1, wherein the concentra-
tion of the cationized surfactant in the aqueous
solution is 10—100 ppm.

* * * * *
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