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TREATMENT OF COTTON TEXTILE MATERIAL WITH N’-[1-
(1,2,4-TRIAZOLE-1-IL) METHYL]-4-AMINO-1,2,4-TRIAZOLE
FOR IMPARTING ANTIMICROBIAL PROPERTIES

Spasovska-Gerasimova B., llievska S., Colanceska-Ragenovic K., Lazarevic M.,
Dimova V.

Faculty of Technology and Metallurgy, The “Ss. Kiril & Metodij” University,
R. Boskovic 16, 91000 Skopje, Macedonia

Besides their good properties, cellulose fibers have some defects among which the great sensi-
tivity of degradable influence of microorganisms has a big role.

By applying anti-microbial treatment on cellulose fibers, following is achieved:

e Protection of textile products or fibers against destructive activity of bacteria and fungus,

¢ Elimination of the fiber role as “supporting” base for breeding of microorganisms.

The examinations are made on cotton fabric. Cotton fabric has been treated with following
organic compound: N’-[1-(1,2,4-triazole-1-il)methyl]-4-amino-1,2,4-triazole.

The anti-microbial protection is evaluated by “agar-disc”-method, in ordinary and blood agar, in
purpose of making comparison of the treated cotton fabric features exhibited “in vivo” and “in

vitro” conditions.

Following bacteria and fungus has been used: C. albicans, S. aureus and Listerella mono-

citogenes.

Physical, mechanical, hygienic and aesthetic properties are not changed with this treatment of
celis fabric, that is the reason this organic compound is applicable in finishing of textile materials

with special purpose.

INTRODUCTION

Anti-microbial textile materials, which prevent bacte-
rial and fungus growth, have a big role in men’s protec-
tion from different kinds of infections and diseases.

The problem of creating antimicrobial textile materi-
als has to be considered as a very complex matter and
specialists from various sections of science and tech-
nique should be involved in solving this problem.

Anti-microbial fibers and their products could be used
directly in medical practice as: bandages, surgical
threads, antiseptic gauzes and masks for operations,
hospital sheets and lingerie, garments, working outfit
for medical stuff, prosthesis for cardio-vascular surgery,
wrappings for storing sterile surgical instruments etc.
[1-7].

These kinds of fibers exhibit improved hygienic prop-
erties, decreasing the possibilities of infections, lower
fiber degradation, prevention of unpleasant odor etc.

The wide application of antimicrobial fibers is deter-
mined by all these features.

Most of the antimicrobial fibers possess not only an-
tibacterial properties. Also they exhibit anti-fungal ef-
fect, which makes their application of great importance
as prophylactic measure for fighting the widespread
mycoses infections of human skin. Concretely, this re-
fers to such products as: anti-mycotic socks, sheets
and lingerie, shoes linen etc.

46

But, most of researching works are directed to pro-
duce antimicrobial fibrous materials, which have chemi-
cally bonded biocide compounds.

Researching the methods for producing antimicrobial
materials, application of various biocides and depen-
dence between biocides effectiveness and nature of
the chemical bonding with macromolecules of fiber-
forming polymer, are subjects of many research works
(8, 9].

Solving these problems, has great theoretical and
practical meaning for creating high activated antimicro-
bial fibrous materials, which properties would be kept
through the whole period of exploitation.

Biologically active cotton fabric treated with N’-(4-
{1,2,4-triazolilaminomethyl)-1,2,4-triazole (group of
compounds: N’-hetheroarylaminomethyl-1,2,4-tri-
azoles) has been the purpose of this work.

The anti-microbial properties were examined “in vivo”
and “in vitro” conditions.

RESULTS

Washed cotton fabric for antimicrobial treatment was
used. Conditions of treatment (concentration, tempera-
ture and time) were changed. The applied compound
is soluble in water. The application is realized through
one-bath method.

Vidkna a textil 9 (2) 46-49 (2002)



The achieved anti-microbial properties are examined
on wider spectrum of micro-organisms by “agar disc”
diffusion method (AATCC-90-1970) before and after 10
times laundering with non-ionic. Laundering was real-
ized by “Linitest” method.

Table 1 Antimicrobial activity of cotton fabric evaluated “in vitro”
conditions

Different Zone of inhibition
species (mm)
of micro-organisms Before laundering After laundering
Staph. aureus 24 16
Esc. coli 20 12
Listerella monocitogenes 16 0
Aspergillus niger 0 0
Cand. albicans 0 0
Seratia 0 0
Pseudomonas aeroginosa 14 10

Table 2 Antimicrobial activity of cotton fabric evaluated “in vivo”
conditions

Different species of microorganisms Zone of inhibition (mm)

Staph. aureus 14
L. monocitogenes 12
Psedomonas aeroginosa 10

Also, the examinations were done on blood agar,
which is the closest to “in vivo” conditions, so the anti-
microbial effectiveness of treated material in living or-
ganism could be evaluated.

These results show high antimicrobial activity of cot-
ton fabric treated with N’-(4-(1,2,4-triazolilamino-
methyl)-1,2,4-triazole and the activity remains after ten
times laundering. In purpose of creating more evident
results for exhibited anti-microbial activity, IR spectro-
scopic examinations and % of nitrogen by “Kjeldahl”
method were evaluated.

From the spectrums given below: pure substance of

Table 3 Percentage of nitrogen in treated cotton fabric

%N % N
Sample N° Before Laundering  After Laundering
1 0,38 0,35
2 0,39. 0,33
3 0,37 05,33
4 0,38 0,34

N’-(4-(1,2,4 triazolilaminomethyl)-1,2,4-triazole, (Fig. 4)
and treated cotton fabric before and after laundering
(Fig. 5) itis clear registered on 1605 cm™ wave length
that characteristic absorption pick of the aromatic ring
is arisen.

This represents the confirmation for the assumed
chemical bonding between cotton fibrous material and
applied triazole compound.

Local skin irritance on 20 volunteers has been also
examined. 10 volunteers have been medical stuff and
10 were students in medical school. 5 volunteers of the
medical stuff suffered from drug allergy. Tests have
been made in duration of 7 days. No reaction of con-
tact sensitivity caused by treated material occured.

DISCUSSION OF THE RESULTS

Antimicrobial activity of the applied compound: N’-(4-
(1,2,4-triazolilaminomethyl)-1,2,4-triazole is evaluated
as very high on Esc. coli and Staph. aureus. Also, the
activity of this compound on Listerella monocitogenes
is one of great importance bearing in mind the prolifera-
tion of this species by blood transmission. For that rea-
son, this compound could be applied “in vive” and “in
vitro” conditions.

Good resorts has been shown on Pseudomonas
aeroginosa, which causes very often irritation on hu-
man skin.

By IR spectroscopic investigation and % of nitrogen
examination we could assume the existence of chemi-

Fig. 1-3 Antimicrobial activity of treated cotton fabric with N'-[4-(1,2,4-triazolylaminomethyl)]-1,2,4-triazole, “in vitro” condition, tested on E.
coli (Fig. 1), S. aureus (Fig. 2) and P. aereginosa (Fig. 3)
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Fig. 5 IR-spectroscopy of treated cotton fabric with N'-[4-(1,2,4-triazolylaminomethyl)]-1,2,4-triazole
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cal bonding between cotton fabric and applied com-
pound. Chemical bonding could explain prolonged ac-
tivity of treated material. after 10 times laundering.

Treated cotton fabric with triazole compound does
not irritate the human skin in duration of one week ap-
plied by “patch-test” method for measuring the irritancy
of human skin.

CONCLUSION

From the investigation was made by “agar” disc-dif-
fusion method (in ordinary and blood agar), % of nitro-
gen, IR spectroscopy and local skin irritancy method,
the following conclusion can be made: The applied
compound N’-(4-triazolylaminomethyl)-1,2,4-triazole is
very high recommended in finishing of cotton textile, in
purpose of achieving bioactive textile material.
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Spracovanie bavinenych textilnych materialov
s N’-[1-(1,2,4-triazol-1-il)methyl]-4-amino-1,2,4-triazol
pre ziskanie antimikrobialnych vlastnosti

Translation of Abstracts:
TREATMENT OF COTTON TEXTILE MATERIAL WITH N’-[1-(1,2,4-TRIAZOLE-1-
IL)YMETHYL]-4-AMINO-1,2,4-TRIAZOLE FOR IMPARTING ANTIMICROBIAL
PROPERTIES

Celuldzové vlidkna maju okrem dobrych viastnosti niekolko nedostatkov, medzi ktoré sa radi
i velka citlivost na degradaény vplyv mikroorganizmov.

Pouzitim antimikrobialnej Gpravy na celulézové vlakna sa dosiahlo:
— Ochrana textilnych vyrobkov alebo vlakien voéi destrukénému vplyvu baktérii a hab.
— Odstranenie ulohy viakien ako “podpornej” zékladne pre mnozZenie mikroorganizmov.

Vyskum.bol vykonany na bavinene;j textilii, ktora bola upravena organickou zluéeninou
s N'-[1-(1,2,4-TRIAZOL-1-IL)METHYL]-4-AMINO-1,2,4-TRIAZOL.

Antimikrobialna ochrana je vyhodnotena metddou ,agar-disc* v beznom a krvnom agare
s cielom porovnat charakteristické stranky upravenej bavinene;j textilie vykazovanych v ,in vivo*
a ,in vitro* v podmienkach. Pouzité boli nasledovné baktérie a huby: C. albicans, S. auerus

a Listerella monocitogenes.

Fyzikalne, mechanické, hygienické a estetické vlastnosti takto upravenych textilii sa nezmenia
a tato organicka zlG¢enina je pouzitelna ako apretdcia textilnych materidlov pre $pecidine tgely.

Vidkna a textil 9 (2) 46—49 (2002)
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Influence of the Fabric Anisotropy on the Fabric Drape

Glombikova, V., Halasova, A., Kis, Z.

Technical University of Liberec, Textile Faculty, Liberec, Czech Republic

Presented paper deals with influence of the fabric anisotropy on the drape of areas textiles.
Attention is given above all to quotation of preference specific directions, where single wave are
created. Experiment was found on scanning projection of drape textile, which has circle shape,
with help the image analysis LUCIA G and evaluation by the program accessories Matlab™ in
second step. The measured values of parameters (number of waves, direction of waves, their
perimeter and surface) characterize influence of direction relation on draping.

INTRODUCTION

The one of the important properties of fabrics, work
general aesthetic look of clothing is their ability deform
by influence of gravitation to space in pucker (wrinkle)
shape. This ability is defined as drape ability.

The fabrics, in contrast to isotropic materials, have
different mechanic — physical properties in different di-
rections. The anisotropy of materials (directions depen-
dence of properties) has major influence on space de-
formation of fabrics.

The shape (area of single wave, their circumference),
number, direction and length of drape wave of observe
fabrics are partial neglected at classical measure size
of drape (coefficient of drape) by method of measure
area of drape sample projection. These parameters
may to a great degree contribute to increase accuracy
of information about real drape measured material and
together with view lay-out of this property in different
directions (influence of anisotropy on this property).

The most often way of expression size of drape is
graphic display in polar diagram, which give possibil-
ity of a good view about state of measure property in
single directions of examined object — fabric. The shape
of polar diagram of isotropic material approach to circle,
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Fig. 1 The dependence of drape coefficient on bending length.
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little or more drag over shape of polar diagram signal-
ize some degree of anisotropy.

The shape, number, direction and length of single
wave of drape circle sample projection essentially pic-
tured anisotropy in polar diagram.

The evaluation of influence anisotropy on measured
property — drape ability was affected on base of experi-
ment, in form evaluation of lay-out above-mentioned
parameters drape waves (shape, number, direction
and length) in projection surface of measured fabrics.

In the first stadium the experiment neglected particu-
lar properties of examined fabrics (sett, weave, areal
mass, rigidity, ...), which affected shape and surface
drape fabric and investigate only quotation of prefer-
ence specific directions (angles) in which the single
wave drape.

1 The theoretical analyze of problem

The ability of fabric deformed to space by influence
of own weight is usually tested on circle fabric sample
(with diameter 15 cm) gripping between two smaller
circle discs. The coefficient of drape is rated from area
of projection shade:

nRZ - A
————x100[% 1
n.R2 - n.R2 %l ()

KS =
R; — diameter of fabric sample, R, ~ diameter backing
jawbone, A — area of projection shade.

The coefficient of drape (as defined in (1)) is depend-
ing only on area of sample projection and then ne-
glected its shape.

The properties shearing stiffness and areal mass of
drape fabric was determined as properties, which have
the most influence on resulting coefficient of drape in
number of papers deal with drape ability.

From the projection of deformed areas is visible, that
drape ability is parameter, which is expressive revised
in all directions at the same time. CUSICK proved de-
pendence between the shapes of a bent cantilever to
calculate drape coefficients according to equation (1)
as a function of bending length (Fig. 1) [1].

Vidkna a textil 9 (2) 50-53 (2001)



From the depending of drape coefficient on bending
length follow, that the same fabric cannot fall down with
the same number of waves. In this case, the differ-
ences between drape coefficients are minimal. Gener-
ally valid, if the number of waves is drop, the drape
coefficient is grows.

Lay-out, number of waves and their shape is work by
the direction dependence of mechanical properties of
fabrics — anisotropy.

From the structural aspect, the anisotropy is given by
the orientation of threads (warp and weft) in fabric. The
fabrics straining in direction their natural axis has only
effect of the normal deformation. If the straining is in
another direction then the direction of these two inter-
lock systems of threads, then the shearing deforma-
tions are arising too. The shape of the circle drape
sample projection is depending on concurrence these
deformations.

The any fabric takes the specific shape in draping,
with the specific number of waves (with the specific
length), which are creating in specific directions. The
next quotations are cardinal for increasing aesthetic
look of the clothing goods.

1. Preferred fabrics the specific direction, in which
are created the single waves of draping fabric?
If yes,

2. signalized the parameters (direction, length, num-
ber of waves, ...), which is possible determined
from the projection of draping material, the prop-
erties of this fabric (or contrariwise, are project-
ing the properties of fabric to the shape of drap-
ing fabric project)?

For the answering first quotation was projected ex-
periment, which consist on repeated scanning of drap-
ing fabric project by the image analysis Lucia G and
following evaluation of directions the single drape
waves in program accessories MATLAB™.

2 Experiment

The experiment consisted from the following steps:

»

Fig. 2 The organization schema equipments for scanning drape
sample projection by the computer image analysis.

Vidkna a textil 9 (2) 50-53 (2002)

1) Multiple scanning of draping fabric project in the
specific time interval after unblocking support, which
supply horizontal lay of scanning fabric (Fig. 2). Mea-
sured set had 10 samples and on each of then was
measure repeated for 40 times.

2) Conversion the color image on binary and evalu-
ation following parameters (Fig. 3) in program acces-
sories MATLAB™.

Fig. 3 The projection of drape circle sample divided into single drape
waves.

Legenda:
SA,- distance of minimum wave from the sample center
SA, - distance of maximum wave from the sample center
B; -angle of maximum
o —angle of minimum
0° - zero angle (weft direction)
S, - total wave area
S, - wave area (calculated from the support — 9 cm)
S - center of the projection
j =1,2, ...,k =number of waves

3) Development of profile measured sample projec-
tion to the graph of dependence distance profile from
the sample center (y) on angle (y), which this distance
contains with weft direction (Fig. 3, 4)

For this dependence equal: y = f(y), y0 = 0, yi+1 =
yi+1,i=0,1,2,...359

Direction of projection
development

Fig. 4 Binary image of drapeing sample projection

51



Evaluation algorithm
Conversion binary image to the matrix
Calculation center of the drape sample project
Determination initial conditions for the calculation

Location profile point
Determination of distance of minimum drape wave
(d) and angle, which correspond with minimum.

Determination of distance of maximum drape wave
(d) and angle, which correspond with maximum.
Determination of steepness D

Calculation of wave perimeter
Calculation of wave area

From the graph of depending single waves length on
direction, in which waves making, is evidently, that the
measure fabric preferred the specific direction of drape.
That mean, that the fabric takes approximately the
same position of the single waves (number and direc-
tion of waves, their length, perimeter, area) after multiple
falling down with the big probability. This effect is valid
only for the concrete sample from the definite material.

Another sample from the same material doesn’t need
the same behavior into falling down. The similarity of
profiles on the specific sections is evident from the

[=(m,n)

S (n/2,m/2)
i=1,j=0,B=33,D=-1,P=0

D — direction of profile spline steepness
P — perimeter, B — wave color

A
ifd (A, S)>d (A4, S)and D = -1, then

min; = d(A.y, S), oy = < A4S X, B =B+1
forj>0,P_=P,P=0,j=j+1

Ifd (A, S)<d (A, S)and D = 1, then

max,- = d(A',_1, S), Bi = A;_1S X, B = B+1

Ifd (A;S) <d (A S)then D =—1

Ifd (A;S) >d (A S) then D = 1

P=P+ (A, A)

S, = p;- (bnc)?, p,— number of point same color
bnc — number of point per cm

Fig. 7, where are development profiles of seven drap-
ing samples from the same material.

It is quotation, what was make differences on the rest
profile sections. It is possible regard dissociation big
waves into several smaller ones (generally two), where
the maximum of the central wave is copying direction
of minimum original (big) wave, at the further observa-
tion of the single sections of development profiles. The
comparison of original wave perimeter with perimeter
of dissociation into several smaller waves showed only
low differences in these values. The mistakes of mea-

15 T T T T T T T
= i
L
- 4
%
I} 1
0 50 100 150 20 %0 300 30 40
71°]
Fig. 5 Development profile of draping sample projection
15 T T T T T T
< 4
%
8 1 1 | ! | |
0 ) 100 150 %0 30 350 40

v[°]

Fig. 6 Development profiles of one draping sample projection after multiple falling dawn
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Fig. 7 Development profiles of draping samples projection from the same material

sure, due to not very precise preparing of samples,
breaking of the same conditions, etc., can be reflected
into deviation of single profiles in high.

CONCLUSION

In this paper, dealing with influence of anisotropy on
fabric drape, was given integrated view about the quo-
tation of preferring of specific direction, in which single
waves of falling down material are created. The fact,
the concrete sample of material into repeated falling
down with big probability take the same position (direc-
tion, number of waves) and shape (area, perimeter) of
single drape waves, was demonstrated. It is possible
evaluate, that the material properties constrain distrib-
ute drape waves on the same directions. This conclu-
sion is valid only for specific measured sample from the
studying material.

The differences on the specific sectors were located

during the drawing of developing profiles of the same
fabric into same graph. The mistake in practice break-
ing the same conditions in the point 2) can be taking
into measure, it isn’'t possible certainly determined its
influence on alluded deviation.

The statistical evaluation of the measured data (area
and perimeter of the single waves) will be subject of the
next research works. Attention will be pay to problem
of eliminate measure inaccuracy.

This research was arise with help of research intention MSMT CR
- MSM 244 10 1113 and GACR - PSOTEX 1326/106/99/1184.
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VPLYV ANIZOTROPIE TEXTILIE NA JEJ SPLYVAVOST

Translation of Abstracts:
INFLUENCE OF THE FABRIC ANISOTROPY ON THE FABRIC DRAPE

Predlozeny prispevok sa zaobera vplyvom anizotropie tkaniny na splyvavost plo$nych textilii.
Pozornost je venovana predovietkym otazke preferovania uréitych smerov, v ktorych sa
vytvaraju jednotlivé splyvavé viny. Experiment bol zalozeny na zosnimani priemetu splyvavej
plodnej textilie kruhovej vzorky pomocou obrazovej analyzy LUCIA G a naslednym vyhodno-
tenim pomocou programu Matlab™. Zistené hodnoty parametrov (podet vin, smer vin, obvod,
plocha) charakterizuju vplyv smerovej zavislosti na splyvavost.
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THE ANISOTROPY OF THE FRICTION COEFFICIENT OF
THE COTTON WOVEN TEXTILES

Sodomka L., Vargova H.

Technical University of Liberec, Faculty of Textile Engineering, Department of Clothing Technology, Hélkova 6,
46117 Liberec, Czech Republic

The textile fabric friction is significant phenomenon appearing when the textile fabrics are being
contacted between them or/and another objects. The praxis as well as the technique and theory
are interested about the friction characteristics. The friction coefficient (FC) is one of the impor-
tant characteristics of the length and planar textile fabrics. It is the object of this paper to make
the measurements showing the anisotropy of the friction coefficient of the three textile bonds of
the cotton woven textiles plain, twill and satin. It is being remembered that at the friction of

textiles there are also appearing

the electrical and optical effects.

Key words: Friction, friction coefficient (FC), woven plain, twill and satin textile, tribometers,

anisotropy.

Introduction

The friction is belonging to the very significant and
important properties of the textiles. It is not only the
property appearing at the textile applications in the
clothing, but also in the textile technology as the sew-
ing, weaving, knitting and nonwoven (web) textiles pro-
duction are. For the carpets the praxis is demanding the
highest friction coefficient (FC) and as an example for
the curtain the smallest one is needed. The FC is also
very useful for the estimation of the textile surface qual-
ity for the different purposes as it is shown for instance
for the adhesion in [1] and for the construction and
technology of weaving and sewing. The FC is being
expected appearing also the anisotropy. As the inter-
est of the study, the textile friction is being demon-
strated also in the appearing many papers, review ar-
ticles and monography on friction problems [2], [3], [4].
On the friction it is being originated also the new sci-
ence field, tribology.

Textile coefficient and the principles of its
measurements in textiles

The friction is being measured with the friction forces.
In the textile the friction forces can be expressed as the
resultant of four forces, the adhesive force F,, the con-
stitution force F¢, deformation force F and and sterical
force Fg. The total resistance friction force F is being

F=Fa+Fc+ Fp+Fs (1

The friction coefficient (FC) f is defined through the

different friction laws, the law of cartridge (CF), rolling

(RF) and Euler (EF) friction, which are being formulated
as follows

F = fN(CF), F = (a/R)N(RF), F = Fexp(af)(EF) (2)
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where N is normal force acting perpendicular to the
contact plane (Fig. 1).
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Fig.1 Principles of three-friction type

The experimental principles of all three friction types
are presented on the Fig.1, where the meaning of the
single symbols in the friction laws (2) are being ex-
plained.

All the set up corresponding to the three principles
are being used for the measurements of the FC both
the linear as well as planar textiles. For the CF the two
tribometer have been proposed and carried out. One
of these after Sodomka is being depicted on the Fig. 2
and second one proposed by Kus on Fig. 3. The mea-
surement device for the RF and EF are in the prepa-
ration.

Measurements of CF of the linear textiles

The CF of the linear textiles have bee measured on
the tribometer after Sodomka especially of the carbon
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Fig. 2 Tribometer after Sodomka. 1 — material plate, 2 - angle chang-
ing desk, 3 —fixed desk, 4 — regulation screw, 5 — angle meter

Fig. 3 Tribometer after Kus. 1 — basis desk, 2 — side desk, 3 — chang-
ing angle desk, 4, 5 —fixing ledge, 6 — angle meter, 7 — weight,
8 — belt, 9 — switching check, 10 - friction element with mag-
net, 11 — magnet trigger, 12 — white press button, 13 - red
press button, 14 - steel plate, 17 — direction line on the steel
plate

fibers. The fibers have been wound parallel on two
desks one rectangular and second of the circle form.

Table 1 Textile parameters of the plain, twill and satin bonds

0,35

fs,;

219

o

60 120 180 240 300 360

o ()
Fig. 4 Static f, and kinetic f, CF

015!

The rectangular desk with carbon fibres has been fixed
on the tribometer desk. The circle one has been
changed the angle between fibers of both desks. The
CF has been measured the dependence of the CF on
the angle between fibers. The resuits of the measure-
ment is on Fig. 4, where it is being shown that the CF
of the carbon fibers is appearing the anisotropy. The
maximal CF is in the direction of parallel fibers and
minimal in the perpendicular direction. It is also possible
to measure the CF with the combined cartridge-Euler
method. The CF has been determined from the tangent
of the angle of the inclined plane on the motion begin-
ning called static CF and at the breaking (kinetic CF).
Fig. 4 is showing that the static CF f is higher than ki-
netic f, one.

Measurements of the CF of planar textiles

The anisotropy of the CF for the fibers is enabling the
supposition of the anisotropy of CF also for the woven
textiles in different bonds. Therefore the measurements
of CF of three different textile bonds, plain, twill and
satin for cotton woven fabrics. The CF has been mea-
sured relatively to steel. The parameters of this three
woven type are in the table 1.

plane twill satin

1 1 1
textile bond P K S A 14/

1 6 6

textile bond diagram
area mass (g/m?) 120,5 122 116
thickness (mm) 0,38 0,52 0,5
warp thread density (n/m) 2900 2900 2900
weft thread density (n/m) 2600 3000 2700
warp thread shortening (%) 16 7.8 8
weft thread shortening (%) 10 12 10
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Fig. 5 CF for the cotton woven textiles a) plain; b) twill; c) satin

The measured directions have been changed in the
steps of 10 angle degrees. The results of the measure-
ments for the cotton plain, twill and satin woven are
being plotted in the diagram on the Fig. 5. From these
figures it is seen that the CF for all three structures are
approximately isotrop with the coefficient of the anisot-
ropy S (A) defined in [1] S(A) (plain) = 0,11, for the twill
and satin 0,04.

For the CF of woven textiles measurements have
been made on the steel and stainless steel bed. This
CF measurement for the steel-steel and stainless steel-
steel has been made for the calibration. The results are
introduced in the table 2.

Table 2 CF steel-steel

stel-stel stel-stainless
ai [°] Bi [°] ai [7] Bi [°]
ap (Bp) [°] 10,4 9,4 16,45 14,65
s [°] 0,52 0,45 0,49 0,97
v[%] 49 4,9 3,02 6,6
fsp (fdp) 0,18 0,17 0,29 0,26

In the table 3 the examples of the CF measurements
of the woven textiles of the three structures is demon-
strated. In this table the faults of the measurements
have been calculated. The details of the measurements
are published in [5], [6], [7].

Interpretation of the results

From the measurements the astonished facts are
implied: The CF are for all the woven textile isotropic.
The explanation of this fact is as follows: The cotton
woven fabrics are having the high thread density in the
warp as well as in the weft and are being tow-cloth. The
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Table 3 CF of the three woven structures

. CF .
textile bond static Kinetic measuring error
plane 0,25 0,25 4%
twill 0,28 0,20 3%
satin 0,30 0,23 3%

naturally hairiness of the cotton yarn threads is cover-
ing the woven structure made it smooth. The woven
structure anisotropy derived in [5] and [6] is smoothed
and the woven structure is behaving in the friction on
the steel bed as the continuous isotropic solid.

This work is granted by the GACR under the number
106/01/0387. For this support the authors are thanking.
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Anizotropie soucinitele tfeni bavinénych tkanin

Translation of Abstracts:
THE ANISOTROPY OF THE FRICTION COEFFICIENT OF THE COTTON WOVEN
TEXTILES

Treni textilii je vyznamnou vlastnosti, kterd vznika bud pfi vzajemném dotyku textilii nebo mezi
textiliemi a jinymi objekty. Jak teorie, tak technika a praxe maji zajem o charakteristiky tfeni textilii,
a to jak délkovych tak i ploSnych. Jednou z dulezitych charakteristik je soucinitel tfeni (ST). Je
skuteénosti, Ze zakonitosti tFeni textilii budou odlisné od zakonitosti tfeni pevnych latek. Sily tfeni
jsou kromé adheznich a deformacnich sil u pevnych latek doprovazeny jeste u textilii navic silami
konstitunimi a silami stérickych zabran. Ponévadz zatim neexistuje jednoznaéna teorie treni
textilii, je tfeba se opirat pfi studiu textilii hlavne o mefeni. Vzhledem k tomu, Ze Ize oéekavat u
tkanin vedle anizotropie modulu pruznosti v tahu také anizotropiu soucinitele tfeni, bylo
provedeno mereni pfi typu bavlénych tkanin zakladnich vazeb platnové, keprové a atlasové.
Méfeni vykazalo prekvapivé vysledky v tom, ze souginitel tfeni pro vdechny uvedené typy tkanin
jevil izotropii. VSechny tfi typy mefenych tkanin se chovaly vzhladem ke tfeni jako spoijité
prostiedi, i kdyz na prvni pohled jevili optickou anizotropii.

Pfi méfeni soucinitele tfeni uhlikovych viaken byla zjiSténa vyrazna anizotropie.

Vidkna a textil 9 (2) 54-57 (2002)
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WATER-REPELLENT FINISHING OF TEXTILES,
CHARACTERISTICS OF INTERFACES AND MECHANICAL
PARAMETERS

Qdvarka J., Dembicky J., Wiener J., Kovaci¢ V.

Technical University of Liberec, Textile Faculty, Halkova 6, Liberec CZ

1 Introduction

Modern textiles for special use need an application
of final finishing, which with relatively low entries make
it possible to markedly heighten use characteristics of
textile and thereby their realisation price. This work
deals with the relation between the application of par-
affin-wax water-repellent finishing and silicone finish on
mechanical and physical parameters of textile (tenac-
ity, strength, and permeability). Tests were carried out
in accordance with [2, 3, and 4]. In present work the
original method for the calculation of outer angle of
wetting, established during the contact between the
distilled water drop and textile is stated. This method
was compared with methods used in [5, 9, and 10].

Correlation between quality (homogeneity) of surface
film of the final finishing and the resulted water-
repellence was found. The quality of the surface film of
the final finishing was examined by means of REM,
after defined stress of finished textile.

2 TEORY
2.1 Testing of water-repellent treatment

2.1.1 Drop test

This test is based on application of exactly defined
drops of solution of isopropylalcohol in water onto tex-
tile [20]. Three drops with diameter 5mm of the solution
are dropped onto the textile. In case when drop does
not soak into the textile within 10 second, it is consid-
ered (at given surface tension) that the liquid does not
douse the textile.

The solution of isopropylalcohol in water as a test lig-
uid was used in accordance with [20]. The surface ten-
sion of this liquid decreases with increasing concentra-
tion of isopropylalcohol.

Zero degree of water-repelience represents distilled
water with the highest surface tension. The degree of
hydrophobity greater than zero corresponds to blend of
isopropylalcohol with water. For the exact composition
of the liquid see [20]. For improvement of this method
the finer scale with more degrees of water-repellence
was introduced (see Fig.1). The aim of the test s to find
the liquid with the minimal surface tension, which does
not douse the textile. Successively, the liquids with in-
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creasing concentration of isopropylalcohol are tested.
As soon as at least two drops from three ones soaks
the textile, it is assumed that the liquid soaks the tex-
tile.

2.1.2 Measuring of contact wetting angle

The drop of water and the surface of textile include
the contact (outer) angle. The video camera COHU
Colour CCD linked with computer [8] was used for ex-
perimental detection of the profile of the drop and also
for determination of contact angle. The drop of water
was scanned on the fixed and stretched horizontal tex-
tile. For the purpose of the test volume and weight of
the drop must be constant. For ensuring these condi-
tions liquid was applied by means of micropipette. The
optical axis of video camera was set in such a way that
it comes through the centre of gravity of the drop and
the display plain was perpendicular to the horizontal
plain and came through the centre of gravity of the
drop. Fig. 2 shows the drops on the textile surface.

Magnification 50

A B

Fig. 2 Microphotograph of the water drops (volume 50 ml) on the tex-
tile treated by silicon and paraffin. A - The drop on the cotton
textile treated by Depluvin SP — concentration 4,69 g.m™, size
of contact angle — 119,2°, height of the drop — h = 3,4487 mm,
diameter of the drop on the interface with textile d = 4,046 mm.
B - The drop on the cotton textile treated by Lukofix T 40D —
concentration 2,335 g.m, size of contact angle — 118,4°,
height of the drop — h = 3,5102 mm, diameter of the drop on
the interface with textile d = 4,1841 mm.

The contact angle was determined from the geomet-
ric parameters of the water drop (see 2.2.a). The pa-
rameters were measured using image analysis.

2.2 Calculation of a contact wetting angle of
the drop on the textile surface

On the basis of present state [5, 9, 10, and 19] the
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most widely used relations for calculation of the drop
on the textile surface are:
a) The relation derived by Bartell and Zuidema [5, 19]

0= 2‘arctg% (2)

where 6 is outer angle on the interface textile/liquid [°],
h is height of the drop [m], d is the length of the con-
tact between the drop and an absorbent [m].

b) The relation derived by Sommer [9]

2
(g
~—2n 3
4h +4
d
This relation is accepted for the angles in intervals (0,
90) °. The parameters h and d are the same as in equa-

tion (2).

6 = arccos

6 = arccos

(4)

This relation is accepted for the angles larger than
90°.

Pursuant to our experiments another method for the
calculation of the contact angle was proposed. This
method results from the algorithms shown below.

2.2.1 The relation resulting from the drop-form of
spherical fly

The ideal model of the drop was created. This model
results from the assumption that the drop has the form
of a sphere. This assumption is considerably simplified,
nevertheless significant.

Fig. 3 Spherically shaped drop on the textile surface. 1 - water drop,
2 - textile material, xy — co-ordinated system with the begin-
ning in the centre of a drop, r — radius of a drop [m], h - height
of a drop [m], d — diameter of a drop on the interface with tex-
tile [m], t = tangent at the terminal point of the contact line be-
tween liquid and water, 6 — contact angle {°]
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Equation of the circle is
(5)

The contact angle 6 is greater than 90° for hydropho-
bic surfaces. This angle is less than 90° in case that the
surface is hydrophilic. The aim is to find the first deri-
vation in the point x = d/2. The size of wetting angle is
then equal to this relation: = £ tg(df(x)/dx).

X2+y2 =r2

ﬂ_ X

ity c ) (6)

Analytical solution leads to the final relation for wet-
ting angle 6:

4hd
6 =180 — arctg————— 7
for the contact angles greater than 90 ° and
4hd
6 =-arctgr———+ 8
g‘d2—4h2‘ ®

for the contact angles less than 90°.

The relations (7) and (8) give the same values as the
Bartell's (2) and Zuidema'’s relations [5], [19]. If the re-
sults are compared with relations (4) and (5) mentioned
in [9] (see chapter 3.2.4.), large differences are evident.

2.2.2 Elliptical model of a drop

Scaling of the real drops shows that the model of the
drop-form of spherical fly can be replaced by more pre-
cise model. This model is based on the intersection of
rotating depressed ellipsoid with half-space, whose
frontier plane intersects ellipsoid in a circle.

This “elliptic model has three parameters, in contrast
to the above-mentioned “circle” models. These param-
eters (a, b, m) are shown in Fig. 4. From the geomet-
ric point of view it is possible to describe the parameters
in this way: “a” — the length of major axis, “b” — the
length of minor axis and “m” — the height of the centre
of ellipse above the surface of solid state.

b
liquid a
m £
r gas (ﬂ " liquid
S~ solid m
a
b

Fig. 4 Elliptical model of a drop; m — distance of the centre of ellipse
from the surface of solid state [m], a ~ length of major axis [m],
b - length of minor axis [m], n — height of the drop (liquid
douses the textile) [m], r — radius of the contact surface be-
tween liquid and solid state [m], f — radius of the drop in the
distance n/2 above the surface of textile material [m]
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For hydrophobic materials it is possible to read the
parameters directly. For hydrophilic materials it is nec-
essary to work with the auxiliary parameters (n, r, f —
see Fig. 4). These auxiliary parameters can be con-
verted to the basic parameters accordingly to the fol-
lowing relations (9), (10), (11):

1 Jof? —r?
g D O
K (-4f2+r2)
T @) 10
52 2
A (-4f* +3r%) a1

2" (—2f2 +r2)

Higher number of parameters leads to the higher pre-
cision of the model. The model is more precise and has
wide range of applications. If the parameters a, b, m are
known, parameter “r” (13) and the volume of the drop
(12) can easily be calculated.

The comparison of measured values and the calcu-
lated ones can be understood as some feedback of this
model. It verifies precision and accuracy of the data.

(bm - m? +2b2)

2 (12)

V=%na2(b+m)-

V — volume of drop [m?].

b? -m?
r=a

- (19)

Contact angle 6 can be determined accordingly to the
equation:
ﬂ_]
b2~ m?b

6 — contact wetting angle [°].

The following application the relation (15) is another
possibility of this model. The difference of the surface
tension on the solid state before and after dipping can
be calculated using this relation. The value corre-
sponds to energetic advantage of wetting.

bvb? —m?

Vb —b%m? + a®m?

6=90 + arctg[ (14)

Ysl ~¥sg = Tig (15)

v« — inter-surface tension, liquid-solid state [N.m™], y,, —
surface tension at the interface of solid and gaseous
phase [N.m™], yq — surface tension at the interface of
gaseous and liquid phase [N.m™].

The “elliptic” model makes possible to calculate the
total energy of the drop (surface energy on inter-face
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energy, potential energy of the centre of gravity) and
subsequently the determination of the most stable form
of the drop. However this model goes beyond the aim
and the subject of the article.

If the procedures for the determination of the contact
angles mentioned above are compared, it can be said
that the models of drop-form of spherical fly depend
strongly on the weight of the drop. The precision of
these models rises if the weight of the drops is going
to zero. The “elliptic’ model enables to calculate the
contact angles for wider range of the weights of drops.
It was found experimentally that the values of contact
angles are almost the same in the range from 20 to 200
ml. However, it is not possible to appoint the model
suitable for arbitrary weight of a drop.

2.3 The quality of hydrophobic films and its rela-
tion to mechanical parameters of textile

It is possible to assume that the application of the
paraffin and silicon emuisions reduces the cohesive
forces among fibres in a yarn. This effect leads to re-
duction of strength of the yarn and a final fabric. The
decrease of the strength depends on many param-
eters:

a) fibre fineness

b) staple of primary fibres

¢) number of twist per 1m of yarn

d) structure of textile

e) quantity and uniformity of preparation

The results of mechanical parameters can be seen
in Fig. 6 and 7.

2.4 Calculation of fibres surfaces

It was determined the surface of fibres in fabric for
better describing of concentration of water-repellent
agents on textile fibres in area unit of fabric.

The calculation of the surface of fibres, related to 1 m?
of textile was done accordingly to relation (1).

1t —j’t—(1+q)|j+2.1073i Ps
A - 10%np, p

v

c= 3 (1)
107,

A.— surface of all fibres in textile equal to area 1 m?
[m2.m™], t - fibre fineness [tex], p, — fibre density

Table 1
Concentration Concentration
Specimen of Depluvin SP of Depluvin SP related
on the textile to the surface
[g.m7 of elementary fibres [g.m™]
1 0,634 0,0143
2 2,454 0,0554
3 5,160 0,1140
4 12,904 0,2900
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[g.m™%], g — shape factor (for cotton 0,45), l; — fibre
length [m], ps — areal weight of textile material [g.m™].

Numerical values of the parameters are shown in the
Tab. 1. After solving equation (1) the total area of fibres
in 1 m? of textile was 44,446 m®.This value corresponds
with the values shown in the tables [15].

3 Experimental

3.1 Specification of textile material and agents

The washed and bleached cotton fabric was used as
a textile material. Fundamental parameters determined
accordingly to valid specifications are: area weight —
181,2 g.m™2, warp seff 39 cm™, weft seff — 27,4 cm™,
linear density of warp yarns — 21 tex, linear density of
weft yarns — 24,2 tex, fibre fineness — 2,89 dtex, den-
sity of cotton — 1520 kg.m™ and air permeability of fab-
ric —0.2026 m3.s™'.m™

Two types of hydrophobic preparations were used for
the finishing:

A) Paraffin-wax emulsion with zirconic soaps
The commercial product DEPLUVIN SP with the fol-
lowing parameters was used:
slightly cation-active character
density 1,02 g.cm™, at 20 °C
pH 10% water emulsion 3,5-4,5
resistance to hard water 10°
contents of active agents 33,5 %

The composition of Depluvin SP can be characterised
by zirconic soaps and by esters of higher fatty acids
and higher alcohols.

The Depluvin SP was applied on textile material us-
ing foulard. The textile was dried then at 80o C for 10
minutes. Concentration of impregnation bath and wet
make-weight were set in such a way that resulting con-
centration of Depluvin SP varied from 0,6 g.m™ of tex-
tile to 15 g.m™ of textile (Tab. 1).

Except of the method mentioned above another more
precise indication of the amount of hydrophobic agent
on the surface of elementary fibres of given textile was
used. (Tab. 1). This version is accepted under condi-
tion that hydrophobic agent is spread evenly over all fi-
bres.

Table 2

Concentration
of Lukofix T 40D
relative to the surface

Concentration
Specimen of Lukofix T 40D
on the textile

[g.m3 of elementary fibres [mg.m)
1 0,115 2,580
2 0,544 12,240
3 1,222 27,514
4 2,354 52,963

B) Silicon emulsion

The product of Czech provenience Lukofix T 40 was
applied. The characterisation of Lukofix T40 D is:

* emulsion of polyhydrogenmethylsiloxan

e cation-active character

e pH=25-3

e content of dried portion: 30 + 2%.

This agent is fixed on textile using catalyst C43 or
C48. These catalysts are soluble salts of zircon, tin, ti-
tan and aluminium [5]. After impregnation of silicon
emuision on cotton textile (see chapter 2.1.), the
sample was dried at 80 °C.

Modification was fixed at 150 °C for 4 minutes. Final
concentrations of silicon agent are shown in Tab. 2.

3.2 Determination of water-repellent according
to drop test

The results of measuring using drop test are men-
tioned in Fig. 3.

4 - g application of
water - repellent

# after dry cleaning

after washing

Degree of water - repellen
N

0,115 0,544 1,222 2,354
Lukofix T 40D

Concentration of water-repellent produst [g.m?]

0,634 2454 516 129
Depluvin SP

Fig. 1 The dependence of the degree of water ~ repellent finishing
on the concentration of hydrophobic agents on the surface of
given fabric.

Results to the fig. 1:

DEPLUVIN
Nr. [g.m3 Degree
1 0,634 3 2,5 0
2 2,454 3 2,5 0
3 5,16 3,5 3 1,5
4 12,904 3,5 3 2,5
LUKOFIX
Nr. [g.m™ Degree
1 0,115 2,5 2,5 0
2 0,544 3 3 0
3 1,222 3 3 1,5
4 2,354 3,5 3,5 2
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Table 3

V [ul] 20 30 40 50 60 70 80 90 100

A [mm] 1,7934 1,9634 2,2276 2,4922 2,6173 2,7967 2,9360 3,1155 3,3421
B [mm] 1,6327 1,6600 1,8103 2,037 2,1869 2,2352 2,3456 2,5835 2,2266
R [mm] 1,4723 1,6045 1,7462 2,2089 2,0318 2,2585 2,4356 2,4922 2,9384
m [mm] 0,9294 1,0400 1,3061 1,1389 1,3657 1,3372 1,3855 1,2070 1,1277
H [mm] 2,4621 2,7000 3,1164 3,1759 3,56526 3,5724 3,731 3,7905 3,3543
D [mm] 2,9446 3,209 3,4923 4,4178 4,0636 4,5169 4,871 4,9844 5,8767
6, [°] 131,7 133,5 142,0 129,5 133,7 133,0 132,56 122,5 131,4
6,[°] 132,2 133,1 1417 115,9 138,56 125,6 1221 121,7 98,1

63°] 118,2 118,6 121,56 110,4 129,5 1154 113,7 113,8 97,6

8, — contact angle determined from the relation (14), 6, — outer wetting angle calculated using Sommer’s method [9], 6; — contact

angle resulting from the ideal model of ball (7), (12) resp. [19]

3.3 Results of contact angles calculated by
three above mentioned methods

Comparison of the contact angles 6 on the cotton
fabric treated by Lukofix T 40D with concentration
0,115 g.m™ can be seen in Tab. 3. The angles were
calculated using relations (2), (4), (7) and (14). The
parameter h and d, see Fig. 3. The variables for rela-
tion (14) see Fig. 3. Various volume quantities of the
liquid were applied.

@ without stress
140 -

[ dry cleaning

g 120 4 [:]washingi
2 100 4
=
[
Z 80
s}
2 60 -
&
g 40 4
8
& 20
o

o0 b 1]

0634 2454 516 12,904 0,115 0,544 1222 2,354
Depluvin SP Lukofix T 40D
Concentration of water-repellent produst [g.m™]

Fig. 5 The dependence of the contact angles calculated using rela-
tion (7) on the concentration of hydrophobic agents on the sur-
face of given fabric.

DEPLUVIN
Nr. [g.m™3] Contact angle [°]
1 0,634 114,4 114,27 0
2 2,454 115,52 115 99,57
3 5,16 123,27 118,24 104,57
4 12,904 125,45 120,13 107,5
LUKOFIX
Nr. [g.m7 Contact angle [°]
1 0,115 117,07 116,34 0
2 0,544 117,13 116,5 90,3
3 1,222 117,93 117,26 109,5
4 2,354 119,86 120,3 112,01
62

The contact angles of the drops on the textile mate-
rial with the hydrophobic finishing (Tab. 3) were calcu-
lated from the geometric dimension of the drop. The
dimension of the drop was determined using the image
analysis.

Fig. 5 shows the dependence of contact angles cal-
culated using (7) on concentration of hydrophobic
agents.

3.4 Mechanical parameters of the cotton fabric
with the hydrophobic finishing

Following figures illustrate the characterisation of
mechanical properties of fabric treated by the hydro-
phobic agents. The strength characterisations were
evaluated for the warp direction of fabric only, the dif-
ferent structure of warp and weft yarn being the reason.
The warp yarns had the high filling. The space among
fibres was small enough. The filling of the weft yarns
was not high enough. It affected the final mechanical
parameters.

4 Discussion

The fabric with water-repellent finishing was investi-
gated under various degrees of stress. The graphic
relations show that the both treatments are resistant to
dry-cleaning, however, the effect of treatments is mark-
edly reduced after washing.

The contact angles of the drops on the textile mate-
rial with the hydrophobic finishing (Tab. 3) were calcu-
lated from the geometric dimension of the drop. The
dimension of the drop was determined using the image
analysis. The relevant charts (Fig. 5) show that even
the application of low concentration of hydrophobic
preparation causes rapid growth of the contact angles.

The dependence of the contact angles on the weight
of water drop when models (3), (14) and (7) are used,
can be seen from Tab. 3. These models approximate
the shape of the drop to the fly of ball. However, the
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growing weight of the drop has the influence on the
deformation of the drop. Therefore, the angles for the
big drops have considerable variations.

On the other hand, the contact angles of various
weights of drops calculated using the elliptical models
have slight variations only. On the other hand, for the
elliptical model it is necessary to determine more pa-
rameters (see chapter 3.2.3.).

The changes of contact angles after defined stress
are shown in Fig. 5. These angles were calculated us-
ing the ideal models (2), (7) for small drops.

On Fig. 5 itis possible to see considerable decrease
of water-repellence after washing. This effect can be
due to removing the layer of hydrophobic agent from
the surface of fibres.

The remnant of the washing textile help agents on the
fibres can cause this effect, too [2], [11]. These dislo-
cations are observable on pictures from REM (see
chapter 4, Fig. 9).

The relation between the surface tension of the lig-
uid and surface energy is important for the printing and
marking of textiles and common foils.

Another aim of this study was to find whether it is
possible to record the dislocation of edit films by the
detailed microphotography and whether this identifica-
tion correlates with requested parameters of modified
textile. The quality and quantity of dislocation of edit
were statistically observed. The ascertained data were
compared with experimental parameters of edits. The
establishment of high correlation between the_number
of faults (defects) and the quality of edit is the result of
this partial study. The microphotography can be recom-
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mended as an additional test of quality of films of these
final edits.

The drop 3M-test [20], [12] (blend of isopropylalcohol-
water) and the detailed measurement of the contact
angle were used for the testing of water-repellent (hy-
drophobic) finishing.

The experimental measurements of the strength
(Fig. 6) of fabrics confirmed following facts:

The strength is decreased by the application of the
paraffin — wax dispersion. The strength increases
slightly at higher concentration of this dispersion. The
decrease of strength is caused by the reduction of fric-
tion among fibres as mentioned above. On the contrary,
the high concentration of the paraffin increases the fric-

SR P

Fig. 8 The microphotography from REM (magnification = 2000). Con-
densed polysiloxans in the space among the fibres.
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Fig. 9 The picture from REM (magnification = 2000). The remainder
of water-repellent agent had torn down after washing.

Fig. 10 The microphotography of cotton fibre treated by Depluvin SP
(magnification = 2000). There is evident the stripeffect and the
preparation among the fibres.

tion among fibres. It is caused by cleaving of hydropho-
bic agent in the space among the fibres. It means that
there are two contradictory effects.

The first effect — decrease of friction predominates for
the low concentration of agent. The second effect —
fixation of agent among fibres predominates for higher
concentrations.

On the other hand, the fabric treated by silicones
embodies the contradictory effect. The strength of fab-
ric slightly decreases for higher concentration of the
agent. Higher concentration of silicones at the fibres
decreases the friction among fibres. The silicones cre-
ate uniform thin film. The strength of fabric treated by
the silicones is higher than the strength of fabric treated
by the paraffin. This effect can be proved by micro-
photographs from REM (see Fig. 10). At the figures it
is possible to see the formation of condensed
polysiloxans among the fibres in the microstructure of
fabric. The condensates increase the strength. There
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happens another undesirable effect, the increase of
permeability.

Further, the strength of yarns was observed (Fig. 7).
Higher values were measured for the yarns treated by
silicones. This effect can be caused by formation of
condensed polysiloxans among the fibres. Significant
resemblance between characterisation of strength of
the yarn results from the Fig. 7.

The permeable water-repellent edit is characterised
by creation of the thin film on the fibres. It should not
influence the permeability of the textile. This fact was
experimentally confirmed (see Fig. 8). The permeabil-
ity was determined accordingly to CSN 80 0817.

Both textiles treated by paraffin and silicon embody
the decrease of permeability. Higher concentration of
water-repellent agent effects the increase of the num-
ber of dislocation points at the fibres. The decrease of
permeability is caused by the formation of so-called
stripeffects (Fig. 10). This effect can be described as
follows: the edit is torn down from the fibres and is pre-
cipitated (in the spaces) among the fibres. Condensed
polysiloxans among the fibres (mentioned above) influ-
ence the permeability, too (Fig. 8).

5 CONCLUSION

Application of water-repellent edits mentioned above
decreased markedly the surface tension between the
liquid and the textile [1], [16], [18]. This fact is proved
by measured degrees of water-repellence and contact
angles of cotton fabrics with application of relevant
hydrophobic treatment.

Decrease of water-repellence after washing can be
seen on Fig. 1 and 5. The treated dislocations after
washing are observable on pictures from REM (see
chapter 4, Fig. 9).

The textile treated by the paraffin-wax dispersion pre-
sents slightly greater contact angle than the textile
treated by the silicon emulsion. However, water-
repellence of the textile with the paraffin-wax dispersion
changes after stress. The treatment based on the sili-
cones has greater resistance (from the point of view of
the contact angles) after chemical cleaning and washing.

The geometrical shape of the drop is used for the
measurement of the contact angle. The straight mea-
surement of this angle from the enhanced microphotog-
raphy is not very precise. This contact angle is depen-
dent on the surface energy of solid [13]. The structure
of the surface of textile influences this angle, too. This
effect was described only qualitatively. The detailed
study needs more experimental works and more pre-
cise technique of scanning of contact angles [1].
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Hydrofobni upravy textilii , viastnosti mezifazi a
mechanické parametry

Translation of Article:
WATER-REPELLENT FINISHING OF TEXTILES, CHARACTERISTICS
OF INTERFACES AND MECHANICAL PARAMETERS

1 UvoD

Moderni textilie pro specialni pouziti vyzaduiji aplikaci
finalnich uprav, které pri relativné nizkych vstupech
umozniuji vyrazné zvySit uzitné viastnosti textilie a tim
jejich realizaéni cenu.V této praci je uveden vliv parafin
— silikonové hydrofobni Upravy na mechanické a fyzi-
kalni viastnosti textilie (taznost, pevnost, prodysnost).
Zkousky byly provadeny podle [2,3,4]. V praci je dale
uvedena plvodni metoda vypoétu Uhlu, ktery se usta-
vuje pfi kontaktu vodni kapky s textilii. Tato metoda
vypoctu krajového uhlu smaceni kapky destilované
vody nanesené na textilnim substratu byla konfronto-
vana s metodami pouzitymi v [5,9,10].

Dale byly nalezeny korelace mezi kvalitou (homo-
gennosti) povrchového filmu finalni Upravy a vyslednou
hydrofobitou.Kvalita filmu hydrofobni Upravy byla zjisto-
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vana na rastrovacim elektronovém mikroskopu po
definovaném namahani finalné upravené textilie.

2 EXPERIMENTALNI CAST

2.1 Specifikace textilniho materialu

Jako textilni substrat byla pouzita bavinéna tkanina
keprové vazby, kterd byla prana a bélena. Zakladnimi
parametry této textilie, které byly standardné uréeny
podle platnych norem, jsou ploSna hmotnost — 181,2
g.m2, dostava ve sméru osnovy — 39cm™ a ve sméru
atku — 27,4cm™, jemnost osnovnich niti — 21tex, jem-
nost utkovych niti — 24,2tex, jemnost viaken — 2,89dtex,
mérna hmotnost baviny — 1520kg.m= a prodysnost
tkaniny — 0,2026m°.s™'.m>=,
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K hydrofobni finalni upravé bylo pouzito dvou typl
hydrofobizaénich pfipravka:

a) Parafin — voskova emulze se zirkoni¢itymi mydly
Byl pouzit obchodni produkt Depluvin SP téchto
parametru:
e mirné kationaktivni charakter
specificka hmotnost 1,02 g.cm™ pfi 20 °C
pH 10% vodné emulze 3,5-4,5
odolnost tvrdé vodé 10° n.t.
obsah aktivnich latek 33,5%
Slozeni Depluvinu SP lIze charakterizovat témito
VZOrci;
R—COO

/Zr—O — zirkonicita mydla
HO

RCOOH - vy$s§i mastné kyseliny,

RCOONa - sodné soli vy$Sich mastnych kyselin,

ROH - vy3$si mastné alkoholy, (R — C;, az C,,).

Na textilni substrat byl Depluvin SP nanesen klo-
covanim na fularu, textilie pak byla zasusena pfi 80 °C
10 min. Koncentrace klocovaci lazné a mokry pfivazek
byl zvolen tak, ze vysledna koncentrace Depluvinu SP
se pohybovala od 0,6 g.m™ textilie do 15 g.m™ textilie
(Tab. 1).

Kromé koncentrace hydrofobniho prostfedku uve-
dené v g.m™ textilie bylo pouzito exaktn&jsi vyjadreni,
které udava, kolik hydrofobniho prostfedku bylo nane-
seno na povrch elementarnich vidken dané textilie
(Tab. 1). Tato varianta je vSak zaloZzena na pfedpo-
kladu rovnomérneho rozlozeni prostfedku na jednot-
livych elementarnich vlaknech.

b) Silikonovéa emulze

Pfi aplikaci bylo pouzito pfipravku &s. provenience
Lukofix T 40 D o nasledujicich vlastnostech:

e emulze polyhydrogenmethylsiloxanu

e kationaktivni charakter

e pH=25-3

e obsah susiny (30 £ 2)%

Chemicke slozeni Lukofixu T 40D Ize schematizovat
vzorcem (polyhydrogenmethylsiloxan)

]

Tento pfipravek se fixuje na textilii pomoci kata-
lyzatoru C43, popr. C48. Po chemicke strance piedsta-
vuji tyto katalyzatory rozpustné soli zirkonu, cinu, titanu
a hliniku [5]. Po naklocovani silikonové emulze na
bavinénou textilii (specifikace viz kapitola 2.1) byla
textilie zasusena pfi 80 °C. Uprava byla fixovana pfi
teploté 150 °C po dobu 4 min.

Koneéné koncentrace silikonu na substratu jsou
uvedeny v tab. 2.

Vypodet povrchu vidken, ktery pfipada na 1m?textilie
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a vypocet povrchu elementarniho viakna byl proveden
podle nasledujicich vztaht [15]:

A. = Ain (1)

A.— povrch véech viaken v textilnim substratu o plose
1m? [m .m7, A, — povrch jednlcnlho vldkna o délce 45
mm [m?], n - pocet vidken v 1m? textilie [m™).

n = ps/m, @)

— plosna hmotnost textilnino substratu [g.m™], m;—
hmotnost jedni¢niho vldkna [g].

m; = p,.S.|; (3)
p, —mérna hmotnost vidken [g.m™], S — plocha priifezu

vlékna [m?], ;- délka vlakna [m].
S = (10°.4)/p, (@)
t — jemnost vidken [tex].
A=pl +28 (5)
p — obvod prifezu vidkna [m].
p=nd(1+q) (6)

d — ekvivalentni pramér vlakna [m], q — tvarovy faktor
(pro bavinu 0,45).

4t

d= 3
10°7-py

(7)

Pak pro celkovy povrch vidken A, [m®m™] v 1m?

textilie plati vztah (8):

4t
(1+q)|+21o3
A _[ 1037ch Py Ps

) 107,

(8)

Hodnoty parametrl jsou uvedeny jsou uvedeny na
str. 2 . Po jejich dosazeni do vztahu (8) vyjde celkovy
povrch vidken v 1m? textilie 44,446 m?. Tato hodnota
je v korespondenci s hodnotami uvedenymi v tabul-
kach [15].

3 TESTOVANi HYDROFOBNi UPRAVY

3.1 Kapkovy test

Podstata tohoto testu spociva v nandseni presné
definovanych kapek roztoku isopropylalkoholu ve vodé
na textilii [20]. Na textilni substrat se kapnou 3 kapky
o priméru 5mm. Jestlize do 10-ti sekund nedojde
k vsaknuti kapky do textilie, ma se za to,ze pfi daném
povrchoveém napéti kapalina textilii nesmadi.

Jako testovaci kapaliny bylo pouzito roztoku iso-
propylalkoholu ve vodé. S rostouci koncentraci iso-
propylalkoholu ve vodé kiesa povrchové napéti kapaliny.
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Stupen hydrofobity O pfedstavuje Cistou destilovanou
vodu s nejvyssim povrchovym napétim. Stupen hydro-
fobity vétSi nez O predstavuje smeés isopropylalkoholu
s vodou, konkrétni slozeni této kapaliny viz [20].
S rostoucim stupném hydrofobity roste podil isopropyl-
alkoholu ve smési a klesa povrchové napéti kapaliny.
Pro zpfesnéni metody byla zavedena hustsi Skala
stupnill hydrofobity (viz obr. 1). Pfi sledovani hydrofobity
se hleda takova kapalina, ktera nesmodi textilni mate-
rial a zaroven ma minimalni povrchové napéti. Pos-
tupné se testuji kapaliny od nejnizsi do nejvy3si kon-
centrace isopropylalkoholu ve vodé. Jakmile dojde ke
smoceni alespon dvou kapek ze tfi, pfedpoklada se, ze
kapalina textilii smadi.

Aplikaci vySe uvedenych hydrofobnich Uprav se
znacné snizilo mezipovrchové napéti na rozhrani kapa-
liny s textilii [1, 16, 18]. Tuto skutecnost dokazuiji stupné
hydrofobity bavinéné textilie,na kterou byl aplikovan
prislusny typ hydrofobni Upravy. Po aplikaci Upravy byla
textilie dale podrobena rdznému stupni namahani. Jak
dokazuiji grafické zavislosti (viz obr. 1), obé upravy jsou
odolné chemickému ¢isténi, po prani se vSak ucéinnost
Upravy znacéné snizuje.

3.2 Méreni kontaktniho uhlu smaceni

Kontaktni (krajovy) uhel svira kapka vody s povrchem
textilie. K experimentalnimu zjisténi tvaru kapky a tedy
i kontaktniho uhlu byla pouzita videokamera typu
CORU Color CCD, ktera byla napojena na pocitac [8].
Timto zplsobem byla snimana kapka vody na hori-
zontalné upevnéné a napnuté tkaniné. Musi byt pfitom
spinéno nékolik pozadavku. Prvnim je konstantni ob-
jem kapky a tedy i jeji hmotnost. Toho bylo dosazeno
nanasenim kapaliny pomoci mikropipety. Dal&i podmin-
kou bylo nastaveni optické osy kamery tak, aby
prochdzela tézistém kapky, a aby zobrazovaci rovina
byla kolma na horizontalni rovinu a zaroven prochazela
tézistém kapky. Na obr. 2 je jsou zobrazeny snimky
kapek na textilnim substratu.

Kontaktni thel byl uré¢en z geometrickych parametrd
vodni kapky (viz 3.2.1a). Parametry byly zméfeny

metodou obrazové analyzy.

3.2.1 Vypocet kontaktniho uhlu vodni kapky na
textilnim materialu

Na zakladé dosavadniho literarniho prizkumu [5, 9,
10, 19] dospivame k nazoru, ze dosud nejcastéji pouzi-
vanymi vztahy pro vypocet tohoto thlu jsou:

a) Vztah podle Bartella a Zuidemi [5, 19]

0=2- arctg% 9)
kde 0 je krajovy uhel na rozhrani textilie — kapalina [°],
h je vy8ka kapky [mm], d je délka styku kapky s pevnym

adsorbentem [mm].
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b) Vztah podle Sommera [9]

4—'h+4
d

6 = arccos (10)

Tento vztah plati pro kontaktni thly v intervalu (0, 90)°.
Parametry h a d pfedstavu;ji stejné veli€iny jako ve
vztahu (9).

0 = arccos

(1)

Plati pro uhly vétsi nez 90°.

Na zakladée nasSich experimentalnich zjisténi navrhu-
jeme jinou moznost vypocCtu kontaktniho Uhlu, ktera
vychazi z nasledujicich algoritma.

3.2.2 Vztah vychazejici z kapky tvaru kulového
vrchliku

Byl vytvoren idealni model kapky, vychazejici z pred-
pokladu, Ze kapka zaujima tvar koule. Je to pfedpoklad
znacné zjednodusujici, nicmené vyznamny.

Vyjdéme z nésledujiciho obrazku 3.

Pro rovnici kruznice plati vztah:

X2 +y? =12 (12)

V pfipadé hydrofobnich povrchl se stykovy Uhel 6
nachazi v zaporné poloroviné souradného systému (viz
obr. 2), v pfipadé povrchd hydrofilnich (t. j. povrch(
s krajovym thlem 6 mensim nez 90°) je poloha tohoto
Uhlu v poloroviné kladné.

Cilem je najit hodnotu prvni derivace v bodé x = d/2.
Velikost uhlu smaceni pak bude umérna vztahu = + tg
(df(x)/dx).

= (13)

Analytickym feSenim se dospéje k vyslednému vzta-
hu pro vypocet Uhlu smaceni 6:

6 = 180 - arctg (14)

4hd
o - ap?|
pro kontaktni uhly vétsi nez 90°.

4hd

0=- arctg‘d—z:m (15)

pro kontaktni uhly mensi nez 90°.

Tyto vztahy (14) a (15) poskytuji po dosazeni pfislus-
nych geometrickych parametrl jedné kapky stejné
hodnoty kontaktnich uhll jako vztah (9) podle Bartella
a Zuidemi [5, 19]. Ve srovnani se vztahy (11) a (12)
uvedenych v [9] se zde naopak vyskytuji znaéné od-
chylky — viz. experimentalni ¢ast 3.2.4.
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3.2.3 Elipticky model kapky

Proméfenim experimentalné zjisténych prarezl ka-
pek bylo zjisténo, ze model kulového vrchliku Ize na-
hradit pfesnéj§im modelem.Vychazi se z praniku rotac-
niho zplostélého elipsoidu s poloprostorem, jehoz
hrani¢ni plocha protina elipsoid v kruznici.

Narozdil od vy$e zminénych modell "kruhovych”
pracuje tento "elipticky” model s vétSim mnozstvim
parametrl — konkrétné se tremi (a,b,m). Tyto parametry
jsou vyneseny na obr. 4. Z geometrického hlediska lze
"a” chapat jako délku hiavni poloosy, "b” jako délku
vedlejSi poloosy a "h” jako vySku stfedu elipsy nad
povrchem pevné faze.

Pro pfipad hydrofobnich materialG je mozné tyto
parametry pfimo odecist, pro hydrofilni povrchy je tfeba
pracovat s pomocnymi proménnymi (n,r,f —viz. obr. 4).
Tyto pomocné proménné lze pfevést na zakladni
proménné dle vztahd (16), (17), (18).

J3. N2

1

= 2 2
a—z(—4f +r?) Ear (16)
_1 (—4f2+l’2)
b_Zn(-z2+ﬁ) an)
2 2
m=ln~<—4f +3r) a8

Vy§§i poCet parametrli je pIné opodstatnén vyssi
presnosti modelu a Sirokymi moznostmi, jak tento
model aplikovat. Pokud zname parametry a, b, m
snadno vypocéteme dle rovnice (20) parametr "r’, dle
rovnice (19) objem kapky.

Srovnani zméfenych a vypoctenych hodnot je jakousi
zpétnou vazbou tohoto modelu — ovéfuje, zda byla data
ziskana s dostate¢nou presnosti a spravnosti.

(bm -m? + 2b2)

_,1 2
V—-éna (b+m)j- o2 (19)

V — objem kapky [m?).

b2 —m?
r=a 20
- (20)
Stykovy uhel 6 vypoéteme dle rovnice (21):
0=90 + arctg| ———— 29
{ b%— m?b ] @

0 [°] — kontaktni uhel smaceni.

Jako dal§i moznost pouziti tohoto modelu je aplikace
vztahu (22),ktery umoznuje vypocet rozdilu povrcho-
vych napéti na tuhé fazi po a pfed smoéenim kapalinou.
Toto hodnota koresponduje s energetickou vyhodnosti
smaceni.
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bvb2 - m?

Jb* —b2m? + a?m?

Ysl —Ysg = Yig (22)

vg — Mezipovrchové napéti kapalina/pevna faze [N.m™],
Ysg — POVIchoveé napéti na rozhrani pevné a plynné faze
[N.m™], v, — povrchové napéti na rozhrani plynné a
kapalné faze [N.m™].

"Elipticky” model umozriuje i vypocet celkové energie
kapky (povrchova resp. mezifdzova energie, poten-
cialni energie tézisté) a nasledné i vypocet energeticky
nejstabilngjSiho tvaru kapky. Tento model vSak presa-
huje rozsah a téma této staté.

Srovname - li vySe uvedene postupy pro zjisténi
kontaktnich uhli, mizeme konstatovat, ze modely
vychazejici z kapky tvaru kulového vrchliku jsou velmi
zavislé na hmotnosti kapky.Pfesnost téchto modell
stoupa s hmotnosti kapky jdouci k nule. Pouziti vztahu
pro vypocet kontaktnich Ghld vychazejiciho z eliptic-
kého modelu (21), umozriuje vypocet téchto Uhld pro Sirsi
rozsah hmotnosti kapek. Experimentalné bylo zjisténo,
Ze hodnoty kontaktnich Uhld se témérf neméni v rozsahu
20 az 200 ml. Nelze v8ak aproximovat takovy model,
ktery by vyhovoval pro libovoinou hmotnost kapky [21].

3.2.4 Srovnani kontaktnich uhld uréenych podle
vysSe uvedenych metod

Na zakladé geometrickych rozmér( kapky uréenych
prostfednictvim obrazoveé analyzy, byly vypogitany
podle pfislusnych vztah( stykové thly vodni kapky
(Tab. 5) na textilnim substratu hydrofobné upraveném
a definované namahanem. Z pfistusnych grafickych
z4avislosti uvedenych na obr. 5 Ize pozorovat prudky
vzrast stykovych uhld uz po naneseni velmi malé kon-
centrace hydrofobniho pfipravku. Textilie upravena
parafin — voskovou disperzi vykazuje mirné vétsi hod-
noty téchto Uhll nez textilie, na kterou byla aplikovana
Uprava na bazi silikonti. Po definovaném namahani se
v8ak hydrofobita méni predevsim u substratd s parafin
— voskovou emulzi. Uprava na bazi silikonl proka-
zovala vétsi odolnost (po srovnani stykovych thld) po
aplikaci chemickeho &isténi i prani.

Z tabulky 5 Ize jednoznacné pozorovat zavislost
kontaktnich Uhld na hmotnosti vodni kapky za pfed-
pokladu pouziti modeld (10), (21) a (14). Tyto modely
aproximuji vysledny tvar vodni kapky na kulovy vrchiik.
Zvétsujici se hmotnost kapky ma v§ak znacny vliv na
jeji deformaci, a proto kontaktni thly vykazuji u velkych
kapek zna¢ne odchylky.

Naproti tomu stykové uhly uréené vypocétem podle
eliptického modelu (21) vykazuji jen nepatrné odchylky
za pouziti kapek o rGzné hmotnosti. Zde je v§ak nutné
urcit vétsi pocet parametrl (viz kapitola 3.2.3).

Zmény stykovych Uhlt smaceni 6 po definovanych
zpusobech namahani (Uhly uréeny z idealizovanych
modelu (9), (14) za pouZiti nizké hmotnosti vodni kap-
ky) jsou na obr. 5.
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Na obr. 5 Ize pozorovat znacny pokles hydrofobity po
prani. Tento jev mliZe byt zplsoben bud odstranénim
vrstvy hydrofobniho pfipravku z povrchu vidken, nebo
zbytky praciho TPP ulpélého na viaknech, popf. kom-
binaci téchto jeva [2,11]. Tyto dislokace jsou pozo-
rovatelné na snimcich pofizenych na rastrovacim elek-
tronovém mikroskopu (viz kapitola 4, obr. 8) .

4 Kvalita filmu hydrofobni Gpravy a jejich vztah
k fyzikalné mechanickym parametrim textilie

Pfi aplikaci finalni Upravy na bazi parafint a silikont
je mozno z teorie vzajemné frikce jednotlivych vliaken
v pfizi pfedpokladat, Ze pavodni kohezni sily mezi
vliakny s uréitym zakrutem se budou timto typem prepa-
race zmen$ovat. To potom vede ke snizeni pevnosti
pfize a také z ni vyrobené tkaniny. Pokles této pevnosti
je zavisly na mnoha parametrech:

a) jemnost pfize

b) stapl primarnich vlaken

c) pocet zakrutl na 1m prize

d) struktura textilie

€) mnozstvi a rovnomérnost nanesené preparace

4.1 Mechanické charakteristiky hydrofobné
upravené bavinéné textilie

Popis mechanickych vlastnosti hydrofobné upravené
textilie je znazornén v nasledujicich grafickych zavis-
lostech. Pevnostni charakteristiky byly hodnoceny
pouze v osnovnim smeéru tkaniny a pfize.

Srovname-li vy$e uvedené grafické zavislosti, pak Ize
jednoznacné Fici, ze testovani mechanickych vlastnosti
tkanin nepfineslo dobré vysledky. Nebyla zde potvr-
zena jiz zminéna teorie, vychazejici z frikni zavislosti
mezi vlakny na pevnosti. Naproti tomu pevnostni chara-
kteristiky pfize se zdaji byt zcela vyhovujici. Pric¢inu Ize
hledat v odlidnosti obou struktur. Odchylky tkaniny od
pfize (obr. 6, resp. 7) si lze vysvétlit riznou geomet-
rickou strukturou, ktera ma podstatny vliv na vystedné
hodnoty pevnosti pfedevsim u tkanin.

Na mikrofotografiich pofizenych z rastrovaciho elek-
tronového mikroskopu Ize pozorovat riizné typy dislo-
kaci, vzniklych pfi aplikacich hydrofobnich uprav na
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tkaniny. Obr. 8 vystihuje mista, kde doslo ke kon-
denzaci hydrofobniho pfipravku mezi viakny u tkaniny
upraveneé silikony. Na obr. 9 se projevuje vliv prani na
film hydrofobni Upravy, kde dochazi k silnému posko-
zeni Upravy, coz je charakterizovano i na obr. 4.
Posledni dokumentaci, ktera vystihuje dislokaéni mista
hydrofobniho filmu je mikrofotografie s tzv. stripefekty
(obr. 10).

5 DISKUSE A VYSLEDKY

V praci jsou uvedeny puvodni metody vypoétu thiu
smaceni (kapitola 3.1), pfi kterych se vychazelo z geo-
metrickych rozmeér( vodni kapky pfi styku s tuhou fazi.
Pfesna znalost kontaktniho uhlu je dalezita pro
objasnéni a dalsi precizovani hydrofility, hydrofobity a
oleofobity tuhé faze. Kontaktni Uhel ma pfimy vztah
k povrchové energii tuhé faze. Zménou této povrchové
energie aplikaci parafinG, silikond a perfluoralkant se
dosahuje dtlezitych a v technologické praxi uzivanych
parametr( (hydrofobni a oleofobni Upravy textilii).

Vztah mezi povrchovym napétim kapaliny a povrcho-
vou energii je téz dllezity pfi popisovani a potiskovani
textilii a nékterych béznych folii.

Pro testovani hydrofobni Gpravy bylo uZito kapkového
3M testu [20], [12] (smés isopropylalkohol-voda) a
velmi podrobného meéfeni stykoveho uhlu.

PFi méfeni stykového uhlu se vychazi z geomet-
rického tvaru kapky, protoze pfimy odecet Uhlu ze
zvétSené mikrofotografie je nepfesny. Tento stykovy
Uhel je zavisly na povrchové energii tuhé faze [13], u
textilii ovliviuje tento uhel také struktura povrchu. Tento
jev popisujeme pouze kvalitativné, protoze podrobna
studie by si vyzadala dal$i experimentalni prace a
presnéjsi techniku pro snimani kontaktnich Ghld [1].

Vyznamnym rysem prace je zjiSténi odliSnosti me-
chanickych parametr(i hydrofobné upravené tkaniny a
pfize. Teoreticky dochazi po aplikaci hydrofobnich
Uprav ke snizeni mezivlakenné frikce, &imz se snizuje
pevnost celého systému. Tato teorie se potvrdila pfi
testovani pfizi.

Dal&im vyraznym pfinosem bylo pouziti barviciho
testu pro stanoveni stupné pokryti vidken hydrofobnim
prostiedkem.
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ZO ZAHRANICNYCH CASOPISOV

Termofixacia hadicovych pletenin obsahujucich
elastan
MELLIAND TEXTILBERICHTE, 81, 2000, €. 7/8, s. 639
Na zachovanie vy$Sej pruznosti urcitych artiklov sa
v pletiarskom priemysle Coraz viac pouzivaju elastano-
vé vldkna. Aplikacia elastanovych vidkien do pleteny-
ch materidlov spdsobuje rolovanie okrajov pri rozstri-
hovani hadicovej pleteniny, alebo pri strihani pred Sitim.
Predbezna fixacia neupraveného materialu v naparo-
vacom stroji prinasa nasledovné vyhody: méakky objem-
ny ohmat, Ziadne zozltnutie a skrehnutie, lep3ia egali-
ta, mensi sklon k zmolkovaniu pri farbeni, vy§Siu
vytaznost farbiva, znizenu tvorbu zahybov pri bieleni
a farbeni ako aj eliminovanie ,efektu zakrucania®“.

Prevedenie textilnych odpadov obsahujucich elas-
tanové viakna do latkovo zuzitkovatelnej formy
MELLIAND TEXTILBERICHTE, 81, 2000, &. 11/12,
s. 950

Latkové zuzitkovanie textilnych odpadov obsahuju-
cich elastan (ako napr. spodna bielizen, plavky, zdra-
votnicke obvézy, panéuchové vyrobky a kompresivne
artikle) nebolo doteraz mozné. Tieto textilné odpady sa
nedali spracovat na tradiénych strojoch z dévodu elas-
tickych vlastnosti. Takéto odpady sa likvidovali bud
spalovanim alebo ukladanim na skladku. Pomocou
Specialnych preduprav (Uprava v horicom vzduchu,
Uprava sietovacimi prostriedkami s prenaSacom) sa
podarilo upravit mechanicke viastnosti (pruznost, pev-
nost, roztaznost) textiinych odpadov obsahujucich
elastan a spracovat beznou priemyselnou technolé-
giou. Takto ziskané recyklované vlakna obsahujuce
elastan sa testovali na vpichovacom stroji. Predpokia-
dané aplikacie: nabytkové runa, inliner, geotextiina
pruzna ochranna vrstva.

Moznosti kontinualnej predupravy, farbenia a upra-
vy viakien Tencel
MELLIAND TEXTILBERICHTE, 82, 2001, &. 1/2,
s. 56-58

V &lanku su uvedené nové moznosti predupravy
lyocelovych viakien ,TENCEL a jeho zmesi s celul6zo-
vymi vlaknami podla chemickych a mechanickych me-
tod. Dalej su vysvetlené moznosti kontinudineho farbe-
nia Sirokych textilii z vlakien TENCEL a zmesi
s bavinou, ktoré sa porovnavaju s farbenim vytahova-
cim spbsobom. Informacie o spésobe upravy az po ho-
tovy vyrobok dopliaju zo8lachtovanie vidkien TEN-
CEL.

Kombinovana ochrana odevnych a bytovych textilii
MELLIAND TEXTILBERICHTE, 82,2001, €. 1/2,s.79
Kompletna ochrana textilii proti mikroorganizmom,
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Spineniu a posobeniu vody/oleja sa pozaduje ¢oraz
CastejSie. Clanok sa zaobera kombinovanymi ochran-
nymi Upravami odevov outdoor a bytovych textilii. V ta-
bulkach su uvedené ramcové receptlry pre obleCenie
outdoor/oblecenie do dazda, sprchovacie zavesy a ko-
berce. Ciele ochrany u obleCenia do dazda/oblecenia
outdoor: antibakterialny a hydrofébny ucinok; u sprcho-
vacich zavesov: antimykoticky a hydrofébny Géinok;
u kobercov: antimikrobidlny (bakteriostaticky a fungos-
taticky) ako i hydrofobny, oleofébnym a ne$pinivy Uci-
nok.

Aqua-Tex — novy spdsob zoslachtovania tkanin
MELLIAND TEXTILBERICHTE, 82, 2001, ¢. 3,
s. 182-186

V prispevku je predstavena nova metdda zoslachto-
vania textilii Aqua—Tex. Vychadzajlc zo zakladov Upra-
vy vodnym paprskom su popisané procesoveé paramet-
re a uvedené priklady aplikacie metédy. Novou
technolégiu zoslachtovania Aqua—Tex sa dosiahne
lepSia kvalita produktov, znizia naklady na priadze,
chemikalie a menej zatazi zivotne prostredie. Metoda
Aqua-Tex sa mdze pouzit ako predupravarensky stu-
pen na skratenie a zlepSenie upravarenskych proce-
sov. U tkanin tencelovych/lyocelovych vlakien sa skrati
Cas fibrilacie a zlepsi oviadanie reprodukovatelnosti
procesu.

Biologicka ochrana proti roztocom
MELLIAND TEXTILBERICHTE, 82, 2001, €. 3, s. 195
Od roku 1998 upravuje nemecka firma Bodet Horst
svoje pletené potahy na matrace prirodnym pripravkom
proti rozto€om a moliam “bioneem,,. Bioneem je vyso-
kokoncentrovana formulacia na baze neemového oleja
ziskaného zo semien indického neemového stromu
(Azadirachta indica). Biologicky ucinné latky obsiahnu-
té v neemovom oleji inhibuiju rast, vyvoj a rozmnozova-
nie hmyzu. Pripravok je vhodny na upravu textilii z pri-
rodnych a syntetickych viakennych materialov. Na
dosiahnutie uplnej kontroly nad skodlivym hmyzom sta-
¢i velmi malé mnozstvo pripravku, ktory sa aplikuje
postrekom na konci bezného zostachtovacieho proce-
su pocas navijania textilii.

Evolon - nova generacia technickych textilii
MELLIAND TEXTILBERICHTE, 82, 2001, ¢. 4, s. 303
Nemecka firma Freudeberg Vliesstoffe prichadza na
trh s novou generaciou netkanych textilii Evolon, kto-
ré z hladiska svojich mechanickych a textilnych vlast-
nosti m62u nahradit tkaniny a pleteniny. V prispevku je
popisana technoldégia vyroby runovych materialov
z mikrofilamentov zvldkAovanych priamo z polyméru
s jemnostou od 0,05-0,15 dtex. Dalej st uvedené cha-
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rakteritistiky primarneho materialu Evolon PIE 100
(napr. ploSna hmotnost, titer filamentov, hrabka, max.
roztaznost atd"), vlastnosti primarneho materialu (hyd-
rofébne, hydrofilng, antistatické) a moznosti jeho pouzi-
tia v réznych oblastiach. Upravami (napr. impregna-
ciou, povrstvovanim, farbenim potlacou, kalandrovanim,
brisenim, laminovanim atd') existuje moznost pris-
p6sobit sa predpokladanému ucelu pouzitia.

Textilne materialy s cyklodextrinmi
MELLIAND TEXTILBERICHTE, 82, 2001, €. 5,
s. 368-370

Cyklodextriny vytvaraju s mnohymi organickymi zlu-
¢eninami komplexy. V prispevku su popisané vieobec-
né vlastnosti cyklodextrinov a ich komplexov. Uvede-
né su rézne aplikacné moznosti cyklodextrinov
v textilnej oblasti. Treba rozliSovat medzi dvoma zésad-
nymi moznostami & medzi molekulami cyklodextrinov
a textilnym materialom nie st Zziadne chemické vézby
alebo ¢i je molekula cyklodextrinu permanentne zafixo-
vana do povrchu textilného materialu. Zafixovanim mo-
lekul cykiodextrinov do povrchu textilnych materidlov sa
dosiahne mnozstvo novych Gzitkovych vlastnosti. Z us-
kuto¢nenych vyskumov toxicity, mutagenity, teratoge-
nity a karcinogenity cyklodextrinov vyplyva, ze cykloo-
dextriny su pre organizmus toxické len v extrémne
vysokych koncentraciach (tabulka).

Modne a funkéné povrstvenie vrchného oblecenia
MELLIAND TEXTILBERICHTE, 82, 2001, ¢. 6,
s. 500-506

Predmetom ¢lanku su médne a funkéné povrstvenia.
V Gvode ¢lanku autor uvadza, Ze na nanasanie fun-
kénych a modnych vrstiev sa pouzivaju bezne nanasa-
cie systemy (valCekova stierka alebo rotacne Sablony,
dalej kalander s kovovym/elastickym valcom). Dalej po-
pisuje spésob nanasania médnych vrstiev z vodného
meédia (ponorenie, nanasanie pasty a nanasanie peny).
Podrobnejsie sa zaobera optickymi efektmi a ohmatom
a uvadza, Ze v sucasnosti sa na oznacovanie ohmatu
pouzivaju tieto terminy: paper handle (papierovy), sili-
con handle (silikonovy), oily handle (mastny), rubber
touch (gumovy), waxy handle (voskovy)alebo semiso-
vé efekty. PodrobnejSie su popisané receptury a postu-
py, ktorymi sa dosiahne tento ohmat (polyméry na ba-
ze polyuretanu, polyakrylatu, polyvinylacetatu
a silikony). Mdédne povrstvenia sa realizuju na naj-
réznejsich tkaninach z lanu, z modernych lyocelovych
vlakien, ale aj u vinenych tkanin. Efekt sa dosiahne
spravnym vyberom polymérov, aditiv a postupov. Op-
tické efekty sa dosiahnu nanasanim réznych farebnych
pigmentov. V druhej Casti prispevku sa autor zaobera
funkénymi povrstveniami /laminatmi (ako su priedusné
systémy, vrstvy alebo félie bez pérov, vrstvy alebo f6-
lie s pormi, vrstvy s PCM kapsulami akumulujuce tep-
lo alebo chlad). Clanok je doplneny mnozstvom obraz-
kov, diagramov, tabuliek.
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Navrhovanie konstrukcie odevov s termoregula-
ciou pre aktivny odpoc¢inok pomocou pocitaca
TECHNICAL TEXTILES, 10, 2001, €. 9, s. 23-26

Po vysvetleni mechanizmu tvorby a spotreby tepla pri
pohybe a pobyte v prostredi s réznymi teplotami sa au-
torka podrobnejsie venuje problematike aplikacie ma-
terialov s fazovou premenou v odevoch s termoregu-
lacnym efektom. Popisuje princip fungovania tychto
materidlov v roznych teplotnych podmienkach a tepel-
né vlastnosti odevnych systémov vyrobenych s pouzi-
tim zapuzdrenych materidlov s fazovou premenou. Po-
ukazuje na vyhody vyuzitia poCitaCového programu,
ktory vyvinula firma Textile Testing and Innovation LLC
a ktory sa pouziva na optimalizaciu navrhu konstrukcie
odevov s termoregulaénym efektom. Program, ktorého
kroky demonstruje na navrhu Sportovych odevov, je
pouzitelny aj pre dalSie aplikacie.

Nielen revizori 5
TEKSTILNAJA PROMYSLENNOST, 2001, &. 4,
s.16-17

Rusky zvaz textilnych chemikov a koloristov v spolu-
praci s Instititom chemickej fyziky zriadil v roku 1999
nezavislé expertno-izolacné centrum “Tex—Test,, kto-
ré je sucastou certifikatného organu. Vykonava vset-
ky &innosti suvisiace s povinnou a dobrovolhou certi-
fikaciou textilnych materialov a vyrobkov z nich vratane
zdravotnickych materidlov na textilnej baze. Vykonava
tiez technicky a ekologicky audit Upravarenskych pre-
vadzok, chemické a fyzikalno-chemicke analyzy textil-
nych materidlov, farbiv a TPP. Operativne pomaha
rieSit problémy suvisiace so zdokonalovanim techno-
|6gii bielenia, farbenia, tlace a uprav textiinych materia-
lov. VSetky prace vykonavaju Spic¢kovi odbarnici s vy-
uzitim modernych pristrojov.

Nové statne normy 3
TEKSTILNAJA PROMYSLENNOST, 2001, €. 5,
s.5-6

Tabulkovy prehlad novych noriem GOST a GOST
R 1SO, ktoré platia na uzemi Ruskej Federacie od ro-
ku 2002.

Vyvoj a zavadzanie perspektivnych procesov zos-
lachfovania textilnych materialov
TEKSTILNAJA PROMYSLENNOST, 2001, &. 5,
s. 31-34

Ustav chémie roztokov Ruskej akadémie vied sa ve-
nuje intenzifikacii farbenia a uprav tkanin s vyuzitim
magneticko-chemickych ucinkov. Vyvinul novu meté-
du regulacie skupenstva, roztokov a tavenin, ktora sa
vyuziva pri vyvoji novych TPP, technologii farbenia
a uprav tkanin z celulézovych a PES vlakien. Progre-
sivne s mechanicko-chemickeé technoldgie vyroby po-
lymérnych materialov v kvapalnej faze s optimalizova-
nymi vlastnostami, vyuZivajice kombinacie
chemického a vysokoenergetického mechanického
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pbsobenia na polymér vo vodnom prostredi. Tieto tech-
noldgie sa vyuZivaju napr. pri vyrobe materialov na ba-
ze prirodnych polysacharidov. Ustav tiez vyvinul novu
technoldgiu vyroby plastifikatorov vyuzivanych v proce-
soch farbenia a bielenia.

Tenzidové systémy pre mikroemulzie a ich vyznam
pre aplikacie
TENSIDE SURFACTANTS DETERGENTS, 38, 2001,
¢. 1,s.24-29

Mikroemulzie maju vela vyhod, z toho dévodu su
zaujimavé pre rézne aplikacie, ako napr. do pracich
a Cistiacich prostriedkov. Zistilo sa, ze mikroemulzie
s alkylpolyglykozidom (APG) st odolnejSie voci teplotam
nez emulzie, ktoré obsahuiju iba neidnove etoxylaty mas-
tnych alkoholov. Pridavok neidénovych etoxylatov mastny-
ch alkoholov do APG/glycerinmonooleatového mikroe-
mulzného systému dramaticky rozsiri aj existencnu zénu
jednofazovej emulzie a zvySi mnozstvo solubilizovatelné-
ho oleja. Pri zriedeni (obsah vody do 90 %) sa zacho-
va jednofazova mikroemulzia. S polarnym olejom izop-
ropylmyristatom a vybranym tenzidovym systémom sa
vytvori vo fazovom diagrame mensia mikroemulzna z6-
na nez s nepolarnym olejom.

Etoxylovany metylester repkového oleja ako nova
zlozka vo formulaciach pracich prostriedkov
TENSIDE SURFACTANTS DETERGENTS, 38, 2001,
6. 2,s.72-79

V tejto praci sa sledovali produkty etoxylacie metyles-
teru repkového oleja s nizkym obsahom erukovych ky-
selin vzhladom na ich pripadné pouzitie ako povrcho-
voaktivne prostriedky. Popisana je syntéza a zlozenie
produktov. Hydrolyza¢na stabilita esterovych tenzidov
sa sledovala vo vodnych modelovych roztokoch aj
v kombindcii s inymi zlozkami pracich prostriedkov. Na
zaklade vysledkov povrchovej aktivity a pracej sily sa
mdzu nové tenzidy pridavat do pracich prostriedkov.
Testovane etoxylované metylestery repkového oleja
nedrazdia pokozku, nie su toxicke a su biologicky od-
buratelné. Treba uviest, Ze oleochemicky vychodisko-
vy material sa v Eurépe pouziva na vyrobu biodieselo-
vého paliva. Alternativne pouzitie v priemysle pracich
prostriedkov mdze byt slubnou alternativou, ak sa
preukaze vhodnost tychto produktov.

Odburavanie peroxoboritanu sodného v odpado-
vych vodach z domacnosti
TENSIDE SURFACTANTS DETERGENTS, 38, 2001,
¢. 2,s.98-102

Peroxoboritany v odpadovych vodach z domacnosti
pochadzaju obvykle z pracich prostriedkov. Z ekologic-
kého hladiska by sa mali hlavne zlozky bér a peroxid
sledovat oddelene. Je zndme, Ze bér v neupravenych
odpadovych vodach v realnom Zivotnom prostredi nes-
pdsobuje Ziadne kody. Peroxid je naproti tomu toxic-
ky vodi akvatickym organizmom. Pretoze v Eurdpe sa
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pouzivaju rozdielne metddy &istenia odpadovych vod
z domacnosti, stanovuje sa v tychto réznych systé-
moch Upravy odpadovych vdd degradabilita peroxidu.
Laboratérne a polné $tldie preukazali, ze peroxid v ne-
realisticky vysokej koncentracii sa vo velmi kratkom Ca-
se rozlozi. Vo vSeobecnosti plati, Ze peroxoboritan ako
bieliaci prostriedok v pracich prostriedkoch ani ako pe-
roxid ani ako bér nema negativny vplyv na zivé spolo-
¢enstvo vo vytokoch.

Stanovenie mikrobicidneho ucinku pracich pros-
triedkov
TENSIDE SURFACTANTS DETERGENTS, 38, 2001,
€. 3,s. 140-146

Zmenené pracie zvyklosti, ale aj poZiadavky na ucin-
nost novych antibakterialnych pracich prostriedkov, vy-
Zaduju presnejSie sledovat antimikrobialnu ucinnost
pracich prostriedkov a pracieho procesu. Overovali sa
typické pracie prasky pre domacnost podla EN 1276,
ako aj podla novovyvinutej testovacej metddy, ktora si-
muluje realistické podmienky v domacnostiach.

Antimikrobialna ochrana v kombinacii s hydroféb-
nou a oleofébnou Upravou
TEXTILVEREDLUNG, 36, 2001, €. 1/2, s. 19
Svajéiarska firma Sanitized pontka svoje vyrobky
pod obchodnym oznaéenim ,Sanitized" a ,Actigard".
St kompatibilné s beznymi sietovacimi prostriedkami
ako aj s beznymi aditivnymi prostriedkami na finalne
Upravy priadzi, tkanin, pletenin alebo netkanych texti-
lii. Vyrobky neobsahuju ani formaldehyd, ani tazké ko-
vy, su dermatologicky testované. K dispozicii su recep-
tury pre nasledovne aplikatné oblasti: odevy do dazda
a exteriérov z réznych materialov (s hygienickou upra-
vou a hydrofébnym ucinkom), sprchovacie zavesy zo
zmesovej tkaniny PES/bavina (s antimykotickou upra-
vou a hydrofébnym u&inkom), koberce z PA 6.6 (s an-
timikrobidlnou Upravou a hydrofébnym, oleofébnym
a $pinuodpudzujucim uc€inkom).

Farbenie a uprava , Lyocelu”
TEXTILVEREDLUNG, 36, 2001, ¢. 1/2, s. 20-25
Prehlad o su¢asnom stave farbenia a Gpravy celulé-
zovych viakien Lenzing Lyocell. Spracovanie v povraz-
ci ako aj farbenie a pranie hotovych vyrobkov zahfpa
klasické metddy s primarnou fibrilaciou a enzymatickou
upravou. Cielom spracovania v povrazci je dosiahnut
reprodukovatelné upravarenske vysledky ako aj zniZit
naklady na zoSlachtovanie. Upravar ma k dispozicii
vhodné pomocné prostriedky, farbiace a zoSlachtova-
cie stroje ako aj rdzne procesoveé postupy, ktoré zvy-
$uju procesovu bezpec€nost a umoznuju rozsirit pouzi-
vany strojovy park.

Keramické povrstvenie pre funkéné odevy
TEXTILVEREDLUNG, 36, 2001, &. 3/4, s. 13-15
Predmetom vyskumnej tlohy v Sakom textilnom vys-
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kumnom ustave (STFI) Chemnitz je povrstvovanie
technickych textilii keramickymi mikroCasticami. Cielom
je dosiahnutie vynikajucich viastnosti - izolacie, prie-
dusnosti, vysokej reflexie, flexibility, odolnosti proti pove-
terenostnym vplyvom, nepremokavosti — u textiiného ma-
teridlu povrstveného keramickymi mikro&asticami.
V &lanku su uvedené poziadavky na povrstvovacie syste-
my na baze vodnej disperzie a vysledky experimental-
nych pokusov.

Povrstvenie sol-gél na textiliach ~ moznosti a pro-
blémy
TEXTILVEREDLUNG, 36, 2001, &. 3/4, s. 16-21

Na povrstvovanie textilnych materidlov sa pouzivaju
nanosoly. Po ich usueni vzniknu tenké transparentné
gélové filmy, ktoré sa vyznacuju dobrou prilnavostou ku
roznym textiliam. Skuma sa postup vyroby a modifika-
cia nanosolov ako aj modifikacia uzitkovych vlastnosti
povrstvenych textilii. Uvedené su vysledky experimen-
talnych vyskumov.

Tla¢ prenosom — situacia a perspektivy
TEXTILVEREDLUNG, 36, 2001, &. 5/6, s. 23-25

Tla¢ prenosom disperznych farbiv (sublimaéna tlac)
na polyester a jeho zmesi ma na trhu pevné miesto.
Prelom na trhu zaznamenala tlaé¢ prenosom reaktiv-
nych farbiv na celulézové vldkna zamokra. Firma Pre-
patex propaguije dalsi novsi vyvojovy variant, pri ktorom
sa celulézove vidkna upravuju Specialne organicky mo-
difikovanymi kremikovymi zli€eninami a na prenos sa
pouziva normalny prenosovy papier s disperznymi far-
bivami. Na vyhodnotenie tejto metddy su vSak potreb-
né konkrétne praktické vysledky.

Textilné membrany v stavebnictve
VLIESSTOFFE/TECHnische TEXTILIEN, 47, 2001,
¢ 1,s.17-19

Textiiné stavby patria k najstarsim architektonickym
formam v dejinach ludstva. Stanové sidlenia su dokla-
dované archeologickymi nalezmi. Textilie su tzv. piatym
stavebnym materidlom (drevo, kamen, kov a sklo). Aj
v sudasnej modernej architekture prinasaju textilné
membrany nielen ekonomickeé (Setrenie zdrojov, Uspo-
ra energie), ale aj ekologické vyhody (recyklovatel-
nost). V uvode autor vysvetluje pojem ,membrana“.
Podrobne su popisané zakladné typy membranovej
konstrukcie. Dalej s uvedené viakna (PA, PET, ara-
midoveé a polyolefinové vlakna) pouzivané na ich vyro-
bu. Nasleduje popis materidlov (tkaniny povrstvené
PVC a sklené tkaniny povrstvené PTFE).

Technoldgia ~ trendy vo vyrobe technickych textilii
VLIESSTOFFE/TECHnische TEXTILIEN, 47, 2001,
€. 1,s. 4648

V prvej Casti autor uvadza historicky prehlad o trhu
s technickymi textiliami a vyrobnych technolégiach
v Japonsku. V druhej &asti popisuje trendy v technolé-
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giach so zretelom na vlaknity material a oblasti pouzi-
tia hotovych vyrobkov. V poslednej ¢asti diskutuje
o perspektivach so zretefom na oblasti hlavnych trhov
a technoldgiach na zvladnutie environmentalnych prob-
lemov.

Runa na vysokovykonny odev
VLIESSTOFFE/TECHnische TEXTILIEN, 47, 2001,
¢. 1, s. 60-61

Obchodna jednotka DuPont Inova, prichadza na trh
s novymi skupinami vyrobkov, v ktorych vyuziva rozne
kombinacie vlakien (mnohé s elastanovym viaknom
,Lycra“) a rozdielne technoldgie vyroby rinovych tex-
tilii, s cielom dosiahnut textilie s jednorozmernou ale-
bo dvojrozmernou elasticitou. Do prvej skupiny patria
vyrobky ,Inova Stretch®. K dispozicii su dve verzie: ,Ino-
va Hypa T* s ploSnou hmotnostou 190 g/mz, (PP, PA,
Lycra)a ,Inova Climate Control“ s ploSnou hmotnostou
550 g/m? (PES, PE, PA, Lycra). Textilie su pevné
a mékke, maju vysoku elasticitu a zlepSuju pocit pri no-
seni. DalSou skupinou su ,Inova Energineered Lamina-
tes" — lahké odevne rana (PE, PA, PES a PP) s plos-
nou hmotnostou od 60-2 250 g/m? Textilia ,Inova
Thermalty Bonded" — pozostava z piatich riunovych tex-
tilii na baze nylénovych bikomponentnych vidkien. Tieto
textilie st vyrobené Speciainym procesom vzorovania
a zoSlachtovania a vyznacuju sa trvacnostou Upravy.
Su prijemné a vyznaduju sa dobrymi vlastnostami pri
transporte vihkosti a priepustnostou, ¢&im sa dosiahne
hrejivy alebo chladivy ucinok. Ich plosna hmotnost sa
pohybuje od 140-160 g/m?.

Hospodarna vyroba hrubych rin z recyklovanych
vidkien
VLIESSTOFFE/TECHnische TEXTILIEN, 47, 2001,
€. 2,s.20

Typickym prikladom pouzitia trhanych textilnych
a odevnych odpadov alebo recyklovanych kobercov
vratane podkladoviek aj penovych su hrubé rina na
akusticku a tepeinu izolaciu. Runa sa pouzivaju najma
v automobilovom priemysle. Do textilnej trhaviny sa
Castokrat pridava drvena pena z recyklacie sedadiel.

Laminovanie ultrazvukom
VLIESSTOFFE/TECHnische TEXTILIEN, 47, 2001,
€. 2,s.51-54

V textilnom priemysle ale aj v priemysle ranovych
textilii sa ¢oraz viac pouzivaju ultrazvukové procesy.
Pomocou ultrazvuku je mozné realizovat procesy ako —
laminovanie, speviiovanie, razenie, rezanie a perforo-
vanie. V ¢lanku st uvedené vyhody laminovania pomo-
cou ultrazvuku; je vysvetleny princip pésobenia ultraz-
vuku; dalej nasleduje popis poziadaviek na produkt.
Laminat si zachovava svoj textilny ochmat a filtraéné
materialy svoje charakteristické vlastnosti. Firma Kues-
ters doddva nielen vyrobné linky na laminovanie ultraz-
vukom, ale aj laboratérne ultrazvukové kalandre.
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Silikdny na povrstvovanie tkanin
VLIESSTOFFE/TECHnische TEXTILIEN, 47, 2001,
€. 2,s.62-64

Predmetom ¢lanku su silikdny, ktoré sa pouzivaji na
povrstvovanie tkanin. V Uvode su charakterizovane si-
likony. Podrobnejsie su popisané viastnosti textilii pov-
rstvenych silikondm a ich pouzitie. Dalej su uvedené
vysledky hodnotenia povrstveni PVC, PTFE a silikd-
nom.

Nova technoldgia vyroby priedusnych folii a kom-
pozitnych féliovych materialov
VLIESSTOFFE/TECHnische TEXTILIEN, 47, 2001,
€. 2,s.67-69

Na fdlie a kompozitné féliové materidly su kladené
nasledovne poziadavky:

— bariérové viastnosti proti vode a inym kvapalinam;

- priepustnost vody, plynu, vzduchu a tepla;
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— vysoké pevnosti v tahu a trzné pevnosti u technic-
kych a hygienickych vyrobkov;

— textilny ohmat a vzhiad, dobry pocit pri noseni;

— primerané vyrobné naklady;

— bezprobiémové konfekéné spracovanie.

V ostatnych rokoch vyvinula firma Reifenhaeuser
okrem beznych vyrobnych spdsobov fdlii a run aj cely
rad alternativnych vyrobnych technolégii. Jadrom no-
vej technologie je spajanie a dizenie priedusného félio-
vého kompozitného materidlu, pri¢om podla potreby sa
aplikovali rézne vyrobné postupy znamych technoldgii:

— vyroba rina pod tryskou;
— extrizne povrstvovanie run;
— dizenie kompozitného materialu.

Pre publikovanie pripravila Ing. Valéria Capekova,

VUTCH-CHEMITEX spol. s r. 0. Zilina,
Slovenska republika
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