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TREATMENT OF COTTON TEXTTLE MATERTAL W|TH N'-[1-
(1,2,4-TRIAZOLE-I - lL) METHYLI-4-AM INO- 1,2,4-TRIAZOLE

FOR IMPARTING ANTIMICROBIAL PROPERTIES

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

F ac u t t v or r e c h n o t'::,i:i y i ;:'{,' 3[; !i:";i: #::', J #f: 
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Besides their  good propert ies,  cel lu lose f ibers have some defects among which the great sensi-
t iv i ty of  degradable inf luence of  microorganisms has a big role.

By apply ing ant i -microbial  t reatment on cel lu lose f ibers,  fo l lowing is achieved:
o Protection of texti le products or f ibers against destructive activity of bacteria and fungus,
o El iminat ion of  the f iber role as "support ing" base for breeding of  microorganisms.
The examinations are made on cotton fabric. Cotton fabric has been treated with following

o rg an i c co m pou n d : N'- [ 1 - (1,2,4-lriazole- 1 -i l) m ethyl] -4-am i n o- 1,2,4-lriazole.
The ant i -microbial  protect ion is evaluated by "agar-disc"-method, in ordinary and blood agar,  in

purpose of  making comparison of  the t reated cotton fabr ic features exhibi ted " in v ivo" and " in
vi t ro" condi t ions.

Fol lowing bacter ia and fungus has been used: C. albicans, S. aureus and Listerel la mono-
ci togenes.

Physical ,  mechanical ,  hygienic and aesthet ic propert ies are not changed with th is t reatment of
cel ls fabr ic,  that  is  the reason this organic compound is appl icable in f in ishing of  text i le mater ia ls
with special  purpose.

INTRODUCTION

Anti-microbial textile materials, which prevent bacte-
r ial and fungus groMh, have a big role in men's protec-
t ion from dif ferent kinds of infect ions and diseases.

The problem of creating antimicrobial text i le 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-microbialfibers and their products could be used
di rect ly  in  medical  pract ice as:  bandages,  surg ica l
threads, antiseptic gauzes and masks for operations,
hospital sheets and l ingerie, garments, working outf i t
for medical stuff, prosthesis for cardio-vascular surgery,
wrappings for storing steri le surgical instruments etc.
11-71.

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 al l  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 f ighting the widespread
mycoses infections of human skin. Concretely, this re-
fers to such products as: anti-mycotic socks, sheets
and l ingerie, shoes l inen etc.

46

But, most of researching works are directed to pro-
duce antimicrobialfibrous materials. which have chemi-
cal ly bonded biocide compounds.

Researching the methods for producing antimicrobial
materials, appl icat ion of various biocides and depen-
dence between biocides effectiveness and nature of
the chemical bonding with macromolecules of f iber-
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,Z,4-tr iazo I i  I  am i n om ethyl) -1,2,4-lr iazole (g rou p of
co m pou n ds :  N ' -hetheroary lam i  nomethyl -  1 ,2,4- t r i -
azoles) has been the purpose of this work.

The anti-microbial properties were examined "in vivo"
and "in vitro" condit ions.

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.

Vl{kna a textil9 (2) 46-49 (2002)



The achieved anti-microbial properties are examined
on wider spectrum of micro-organisms by "agar disc"
diffusion method (AATCC-9O-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"
condit ions

Table 3 Percentage of nitrogen in treated cotton fabric

Sample N"
% N

Before Laundering
% N

After Laundering

1
I

2
e

4

0,38
0,39 .
0,37
0,38

0,35
0,33
05,33
0,34

Different
species
of micro-organisms

Zone of inhibit ion
(mm)

Before laundering After laundering

N'- (4- ( 1,2,4 lriazol i I am i n om ethyl) - 1,2, -Iriazol e, (Fi g. 4)
and treated cotton fabric before and after laundering
(Fig. 5) it is clear registered on 1605 cm-1 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 tr iazole 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 al lergy. 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-tr iazol i  I  am i n o m ethyl) -  1,2,4-tr i  azd e is eval u ated
as very high on Esc. col i  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 vivo" and "in
vitro" conditions.

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

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

Staph. aureus
Esc, col i
Listerel la monocitogenes
Asperg i l lus  n iger
Cand. albicans
Seratia
Pseudomonas aeroginosa

24
2A
1 6
0
0

1 4

1 6
1 2
0
0
0
0
1 0

Table 2 Antimicrobial act ivi ty of cotton fabric evaluated " in vivo"
condi t ions

Different species of microorganisms Zone of inhibit ion (mm)

Staph. aureus
L. monocitogenes
Psedomonas aeroo inosa

Also,  the examinat ions were done on b lood agar ,
which is the closest to " in vivo" condit ions, so the anti-
microbial effectiveness of treated material in living or-
ganism could be evaluated.

These results show high antimicrobial activity of cot-
ton  fab r i c  t rea ted  w i th  N ' - (4 - (1 ,z ,  - t r i azo l i l amino-
methyl)-1 ,2,4-lriazole and the activity remains after ten
times laundering. In purpose of creating more evident
results for exhibited anti-microbial activity, lR spectro-
scopic examinations and % of nitrogen by "Kjeldahl"
method were evaluated.

From the spectrums given below: pure substance of

1 4
1 2
1 0

Fig. 1-3 Antimicrobial activity of treated cotton fabric with N'-[4-(1 ,2,4-lriazolylaminomethyl)]-l,2,4-triazole, "in vitro" condition, tested on E,
;ol i  (Fig. 1), S. aureus (Fig. 2) and P. aereginosa (Fig.3)
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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, lR spectroscopy and local skin irritancy method,
the fol lowing conclusion can be made: The applied
co m po u nd N'- (4-tri azolyl am i n om ethyl) -1,2,4-tri azol e is
very high recommended in finishing of cotton textile, in
purpose of achieving bioactive textile material.
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Spracovanie bavlnenfch textilnlich materidlov
s N' - [ 1 - ( 1 12 r4-lriazol-1- i l) m et h y | ] -4-a m i n o- 1 12 r4-tr tazol

pre ziskanie antimikrobi6lnych vlastnosti

r R EAr M E N r o F c orro N i;ilt: H "il ̂ '+ #ii'lftl t * N,. [ 1 - ( 1, 2, 4-r R I A zoLE. 1 .
I  L)METHYLI-4-AMINO-1,2,4-TR|AZOLE FOR tMpARTtNG ANT|MtCROB|AL

PROPERTIES

Celulozov6 vldkna maj0 okrem dobryich vlastnostf niekolko nedostatkov, medzi ktor6 sa radI
i velkd citlivost na degrada6nf vplyv mikroorganizmov.

PouZitim antimikrobialnej 0pravy na celulozov6 vldkna sa dosiahlo:
- Ochrana textilnlich vfrobkov alebo vldkien vodi de5trukdn6mu vplyvu bakt6rii a h[b.
- Odstrdnenie 0lohy vldkien ako "podpornej" z6kladne pre mnoZenie mikroorganizmov.

Vfskum-bol vykonanf na bavlnenej textf l i i ,  ktord bola upravend organickou zlfceninou
s N' - [ 1 - (1,2,4-T RIAZO L- 1 - | L) M ETHYL]-4-AM I N O- 1,2,4-T Rl AZOL.

Antimikrobialna ochrana je vyhodnotend metodou ,,agar-disc" v beZnom a krvnom agare
s cielbm porovnat charakteristick6 strdnky upravenej bavlnenejtextilie vykazovanyich v,,in vivo"
a ,,in vitro" v podmienkach. PouZit6 boli nasledovn6 bakt6rie a huby: C. albicans, S. auerus
a Listerella monocitogenes.

Fyzikdlne, mechanick6, hygienick6 a estetick6 vlastnostitakto upravenfch textflii sa nezmenia
a t6to organickd zlucenina je pouZitelhd ako apretdcia textilnfch materidlov pre Specidlne 0dely.
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Influence of the Fabric Anisotropy on the Fabric Drape

Glombfkovd, V., Halasove, A., K0s, Z.

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

Presented paper deals with influence of the fabric anisotropy on the drape of areas texti les.
Attention is given above all to quotation of preference specific directions, where single wave are
created. Experiment was found on scanning projection of drape texti le, which has circle shape,
with help the image analysis LUCIA G and evaluation by the program accessories MatlabrM 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 possibi l-
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,

0 1 2 3 4 5 6
Bending length Q cm

(q)

Fig. 1 The dependence of drape coefficient on bending length.
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l ittle or more drag over shape of polar diagram signal-
ize some degree of anisotropy.

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

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

ln 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 specif ic direct ions (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:

K^= " ' l l -n '( t=f f ix100[%] (1)

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 project ion 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) t1l.

100

N

€eo
.9
.9

g40
t
o
o

Predictlon for
infinite shear

fold shiffness
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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 dif fer-
ences between drape coefficients are minimal. Gener-
al ly val id, i f  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. lf the straining is in
another direction then the direction of these two inter-
lock systems of threads, then the shearing deforma-
t ions 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 specif ic number of waves (with the specif ic
length), which are creating in specific directions. The
next quotations are cardinal for increasing aesthetic
look of the clothing goods.

1. Preferred fabrics the specif ic direct ion, in which
are created the single waves of draping fabric?
lf  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
fo l lowing evaluat ion of  d i rect ions the s ingle drape
waves in program accessories MATLABrM.

2 Exper iment

The experiment consisted from the following steps:

1) Mult iple scanning of draping fabric project in the
specif ic t ime 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 foltowing parameters (Fig. 3) in program acces-
sories MATLABTM.

Fig. 3 
Hr:::,""ion 

of drape circle sample divided into single drape

Legenda:
SArl distance of minimum wave from the sample center
SAzl distance of maximum wave from the sample center
gl - angle of maximum
ct1 - angle of minimum
0o - zero angle (weft direction)
Srt - total wave area
Szt - wave area (calculated from the support - 9 cm)
S - center of the projection
j  = 1 , 2 , . . . , k  - n u m b e r o f  w a v e s

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), yO : 0, yi+1 :

y i  +  1 ,  i =  0 ,  1 , 2 , . . . 3 5 9

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

vl,kna a textil9 (2) 50-53 (2002)
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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
prof i les on the specif ic sections is evident from the

l : (m ,n )
S (nl2,ml?)
i  =  1 ,  j  =  0 ,  B  =33 ,  D  = -1 ,  P  =  0
D - direction of profile spline steepness
P - perimeter, B - wave color
Ai

lf d (Ai, S) t O (A'-.', S) and D = -1, then
minl :  d(A,- ' ,  S), ct i  :  {  AplS X, B = B+1
forj  > 0, P;-r = P, P = 0, j  = j  +1
lf d (Ai, S) . O (A,-.', S) and D : 1, then
ffii l i = d(Ai-r, S), F, = { A;-1S X, B = B+1
lf d (Ai,S) . d (A,-.',S) then D = -1
lf d (Ai,S) td (A'-,,S) then D = 1
P = P + (A,_.,, A;)
Si = Pi" (bnc)2, 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. lt 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-

U\
1',]

F

o

U)
1 ' l

tr
.o

a

100 150 2!0 %0 3m 350
y ["]

Fig. 5 Development profile of draping sample projection

y ["]

Fig. 6 Development profiles of one draping sample projection after multiple failing 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 deviat ion of single prof i les 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. lt 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 USUf eA
- MSM 244 1O 1113 and C,qin - PSOTEX 1326/106/99/1184.
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VPLYV ANIZOTROPIE TEXT1UC NA JEJ SPI-VVNVOSt

Translation of Abstracts:
lrurlueuce oF THE Fnanrc Arursornopy oN rHE Fnenrc DRnpe

PredloZenf prispevok sa zaober6,vplyvom anizotropie tkaniny na splfvavost plo5nyich textilii.
Pozornost je venovand pr,edov5etklim otdzke preferovania urcitlich smerov, v ktorfch sa
vytvdrajf jednotliv6 spllvav6 vlny. Experiment bol zaloleny na zosniman( priemetu splyivavej
ploSnej textflie kruhovej vzorky pgmocou obrazovej anahlzy LUCIA G a ndslednfm.vyhodno-
tenim pomocou programu MatlabrM. Zisten6 hodnoty parametrov (pocet vln, smer vln, obvod,
plocha) charaktenzuju vplyv smerovej zdvislosti na splyivavost.
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THE ANISOTROPY OF THE FRICTION COEFFICIENT OF
THE COTTON WOVEN TEXTILES

Sodomka L., Vargovd H.

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

The texti le fabric friction is significant phenomenon appearing when the texti le 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 texti le fabrics. lt is the object of this paper to make
the measurements showing the anisotropy of the friction coefficient of the three texti le bonds of
the cotton woven texti les plain, twil l and satin. lt is being remembered that at the friction of
texti les there are also appearing the electrical and optical effects.

Key words: Friction, friction coefficient (FC), woven plain, twil l and satin texti le, tribometers,
anisotropy.

Introduction

The friction is belonging to the very significant and
important properties of the textiles. lt is not only the
property appearing at the text i le appl icat ions 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 sudace 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 text i le fr ict ion is being demon-
strated also in the appearing many papers, review ar-
ticles and monography on friction problems [2], [3], [41.
On the friction it is being originated also the new sci-
ence f ield, tr ibology.

Texti le coeff icient and the principles of i ts
measurements in text i les

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 Fo, the con-
stitution force F6, deformation force Fo and and sterical
force Fs. The total resistance friction force F is being

F = F o * F c + F o + F s ( 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(crf)(EF) (2)
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where N is normal force acting perpendicular to the
contact plane (Fig. 1).

Fig.1 Principles of three-friction type

The experimental principles of all three friction Wpes
are presented on the Fig.1, where the meaning of the
single symbols in the fr ict ion 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 Kris 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. 3Tribometer after K0s, 1 - basis desk, 2- side desk, 3-chang-
ing angle desk, 4, 5 - fixing ledge, 6 - angle meter, 7 - weight,
I - belt, 9 - switching check, 10 - friction element with mag-
net, 1 1 - magnet tr igger, 12 - white press button, 13 - red
press button, 14 - steel plate, 17 - direction line on the steel
plate

f ibers. The f ibers have been wound paral lel on two
desks one rectangular and second of the circle form.

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

u ( ' )

Fig. 4 Static f, and kinetic f* CF

The rectangular desk with carbon fibres has been fixed
on the tr ibometer 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 results 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 direct ion of paral lel f ibers and
minimal in the perpendicular direction. lt 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 f1 one.

Measurements of the CF of planar text i les

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 dif ferent text i le bonds, plain, twi l l  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.

6

8

2

plane twill

textile bond
1

P -
1

1
K  - S

6

1
s - f i 1

6

texti le bond diagram

area mass (g/m')
thickness (mm)
warp thread density (n/m)
weft thread density (n/m)
warp thread shortening (%)
weft thread shortening (%)

120,5
0,38
2900
2600
1 6
1 0

122
0,52
2900
3000
7,8
1 2

1 1 6
0,5

2900
2700

I
1 0
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Fig. 5 CF for the cotton woven textiles a) plain; b) twill; c) satin

Table 3 CF of the three woven structuresThe 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)  def ined in  [1 ]S(A)  (p la in)  = 0,11,  for thetwi l l
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

CF
texti le bond 

stat ic kinetic 
measuring error

plane 0,25
twil l  0,28
satin 0,30

0,25 4%
0,20 3%
0,23 3%

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].

Interpretat ion 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

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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4,9
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Anizotropie sou6initele tieni bavln6nich tkanin

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

TEXTI LES

Tienitextiliije niznamnou vlastnosti, kter6 vznikd bud'pii vzdjemn6m dotyku textilii nebo mezi
textiliemi a jinfmi objekty. Jak teorie, tak technika a praxe majiz6jem o charakteristiky tienitextilii,
a to jak d6lkovfch tak i plo5nfch. Jednou z duleZitfch charakteristik je soudinitel tieni (ST). Je
skutednosti, Ze zdkonitosti tienf textilii budou odli5n6 od zdkonitostf tieni pevnfch ldtek. Sily tieni
jsou kromd adheznich a deformadnlch sil u pevnyich latek doprovdzeny je5te u textilii navlc silami
konstitucnlmi a silami st6rickych zdbran. Pondvadl zatim neexistuje jednoznadnd teorie tieni
textif ii, je tieba se opirat pii studiu textilii hlavne o meienf. Vzhledem k tomu ,2e lze odekdvat u
tkanin vedle anizotropie modulu pruZnosti v tahu tak6 anizotropiu sou6initele t ieni, bylo
provedeno meieni pii typu bavl6nyich tkanfn z6kladnfch vazeb pldtnov6, keprov6 a atlasov6.
M6ienlvykazalo piekvapive vjsledky v tom, 2e sou6initel'tienf pro vSechny uvedene typy tkanin
jevil izotropii. V5echny tii typy meienfch tkanin se chovaly vzhladem ke tienf jako spojite
prostiedf, i kdyZ na prvni pohled jevili optickou anizotropii.

Pii m6ienf sou6initele tieni uhlikouich vlSken byla zji5tdnavyraznd anizotropie.
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WATER-REPELLENT FINISHING OF TEXTILES,
CHARACTERISTICS OF INTERFACES AND MECHANICAL

PARAMETERS

Odvdrka J.,  Dembickf J.,  Wiener J.,  Kovadic V.

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

1 lntroduction

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
text i le and thereby their real isat ion 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 calculat ion of outer angle of
wetting, established during the contact between the
distil led water drop and textile is stated. This method
was compared with methods used in [5, 9, and 10].

Correlation between quality (homogeneity) of surface
f i lm of  the f ina l  f in ish ing and the resul ted water-
repellence was found. The quality of the surface film of
the f inal f inishing was examined by means of REM,
after defined stress of finished textile.

2 TEORY

2.1 Testing of water-repel lent 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 Smm of the solution
are dropped onto the textile. ln case when drop does
not soak into the textile within 10 second, it is consid-
ered (at given sudace tension) that the liquid does not
douse the textile.

The solution of isopropylalcohol in water as a test liq-
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-repellence represents distil led
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 is 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-
t i le.

2.1.2 Measuring of contact wett ing 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 horizontaltex-
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.

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-2, size
of contact angle - 1 19,2o, 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 -

concentrat ion 2,335 g,m-2, size of contact angle - 118,4o,
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 text i le 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]

_2no=2.arc tg  
d  e \

where 0 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 [ml.
b) The relation derived by Sommer [9]

( qn\2
r -  |  - 4
t do = drccorft- (3)

This relation is accepted for the angles in intervals (0,
90) ".The parameters h and d are the same as in equa-
tion (2).

d -2h
0=s ICCot  

O 
( )

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

Pursuant to our experiments another method for the
calculat ion 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 f ly

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 sign ificant.

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 ["]

Vldkna a textil9 (2) 58-69 (2002)

Equation of the circle is

x 2  + Y 2  = 7 2  ( 5 )

The contact angle 0 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: dl2. The size of wetting angle is
then equal to this relation: r t tg(df(x)/dx).

Analytical solution leads to the final relation for wet-
t ing angle 0:

o=1Bo-arctsff i  (r)
t l

for the contact angles greater than 90 o and

e=-arctg t : : l ' '9- -  (B)_ s 
la, _+nrl

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]. lf the re-
sults are compared with relations (4) and (5) mentioned
in [9] (see chapler 3.2.4.), large differences are evident.

2.2.2 El l ipt ical model of a drop
Scaling of the real drops shows that the model of the

drop-form of sphericalfly can be replaced by more pre-
cise model. This model is based on the intersection of
rotat ing depressed el l ipsoid with half-space, whose
frontier plane intersects ellipsoid in a circle^

This "elliptid'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 the height of the centre
of ellipse above the surface of solid state.

Fig.4 Elliptical model of a drop; m - distance of the centre of ellipse
from the sudace of solid state [m], a- length of major axis [m],
b - length of minor axis [m], n - height of the drop ( l iquid
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]

dy
dx

(6 )
r2 -x2

l iquid
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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, t -
see Fig. 4). These auxiliary parameters can be con-
verted to the basic parameters accordingly to the fol-
lowing relations (9), (10), (1 1):

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.

lf 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, i t  is not possible to appoint the model
suitable for arbitrary weight of a drop.

2.3 The quali ty of hydrophobic f i lms and i ts rela-
t ion to mechanical parameters of text i le

It  is possible to assume that the application of the
paraff in and si l icon emulsions 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
c) 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 Calculat ion of f ibres surfaces

It was determined the surface of fibres in fabric for
better describing of concentrat ion of water-repel lent
agents on textile fibres in area unit of fabric.

The calculation of the surface of fibres, related to 1 m2
of textile was done accordingly to relation (1).

a = +(4r2 + rz) Jz 
ff, .,1 (e)

( 10 )

( 1  1 )

(12)

(13 )

( 1 5 )

Ac

Higher number of parameters leads to the higher pre-
cision of the model. The model is more precise and has
wide range of applications. lf 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. lt verifies precision and accuracy of the data.

( o r -m2+2b ' )' t _

V : l f t a z ( b + m ) .
3 \ /

V - volume of drop [mt].

b2

Contact angle 0 can be determined accordingly to the
equation:

( 1 4 )

0 - 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 calcu lated us ing th is  re lat ion.  The value corre-
sponds to energetic advantage of wetting.

osz -nP
, s l  I s g -  - t t ^

{o -  b2m2 + a2m2 
"o

yr,- inter-surface tension, liquid-solid state [N.m-t], yrn -
surface tension at the interface of solid and gaseous
phase [N.m-t], yrg - surface tensjon at the interface of
gaseous and l iquid 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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I f 4t
|  ̂ .  /  _J!-  (1 + q)t ,  + 2.1 0-3
|  ! 10 "npu '_ -

t l-  l P s
P u . l

1 o - 3 t . 1 ,
( 1 )

A"-surface of al l  f ibres in text i le equal to area 1 m2
[m' .m-t ] ,  t  -  f ibre f ineness [ tex] ,  pu -  f ibre densi ty

Table 1

Concentration
Specimen of Depluvin SP

on the textile

Ig.m-']

Concentration
of Depluvin SP related

to the surface
of elementary f ibres [g.mt]

1
2
3
4

0,634
2,454
5,160
12,904

0,0143
0,0554
0 , 1 1 4 0
0,2900

b 2  - m z
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[g.m-t],  q - shape factor (for cotton 0,45), l ;  -  f ibre
length [m], p, - areal weight of textile material [g.m-t].

Numericalvalues of the parameters are shown in the
Tab. 1. After solving equation (1) the total area of fibres
in 1 m2 of textile was 44,46 m2.This value corresponds
with the values shown in the tables [15].

3 Experimental

3.1 Specif icat ion of text i le 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 -
181,2g.m-2, warp seff 39 cffi-1, weft seff -27,4 cfl1-1,
linear density of warp yarns - 21 lex,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-
r ic - 0.2026 m3.s-t.m-2.

Two types of hydrophobic preparations were used for
the f in ish ing:

A) Paraffin-wax emulsion with zirconic soaps
The commercial product DEPLUVIN SP with the fol-

lowing parameters was used:
o slightly cation-active character
o density 1,02 g.cm-3, ?t 20.C
o pH 10% water emulsion 3,5-4,5
o resistance to hard water 10o
o 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-2 of tex-
t i le to 15 g.m-2 of text i le (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. Cl-ab. 1). This version is accepted under condi-
tion that hydrophobic agent is spread evenly over all fi-
bres.

Table 2

Concentrat ion
Specimen of Lukofix T 40D

on the textile

[g'm']

Concentration
of Lukofix T 40D

relative to the surface
of elementary fibres [mg.m-']

B) Silicon emulsion
The product of Czech provenience Lukofix T 40 was

applied. The characterisation of Lukofix T40 D is:
o emulsion of polyhydrogenmethylsiloxan
. cation-active character
o pH = 2.5-3
o content of dried portion: 30 x 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 si l icon
emuls ion on cot ton text i le  (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-repel lent according
to drop test

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

6 application of
water - repel lent

'otii after dry cleaning

after washing

0)
6

0)

o
( a .
;
o
o
o

o

0
0 , 6 3 4  2 , 4 5 4  5 , 1 6  1 2 , 9

Dep luvn  SP
0 , 1 1 5  0 , 5 4 4  1 , 2 2 2  2 , 3 5 4

Lukofix T 40D

Concentrat ion of water-repel lent produit [O.m', 
--

Fig. 1 The dependence of the degree of water - repel lent f inishing
on the concentration of hydrophobic agents on the surface of
given fabric.

Results to the f ig. ' l :

DEPLUVIN

Ig.m'] DegreeNr.

1
2
3
4

w
0,634 3
2.454 3
5 , 1 6  3 , 5

12,904 3,5

tm
2,5
2,5
e

3

0
0

1 , 5
2,5

Nr.
LUKOFIX

[g.m'] Degree

@ rr.Fr
0
0

1 , 5
2

2,5
3
3

3,5

2,5
3
3

3,5

1
2
3
4

1
2
3
4

0 , 1  1 5
0,54
1,222
2,354

2,580
12,240
27,514
52,963

0 , 1  1 5
0,54
1 ,222
2,354
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Table 3

100v [pl]

A [mm]
B [mm]
R [mm]
m [mm]
H [mm]
D [mm]
o, [']
oz ["]
o. ["]

1,7934

1,5327

1,4723

0,9294

2,4621

2,9446

131,7

132,2

118,2

1,9634
1,6600
1,6045
1,0400
2,7000
3,209
133,5
1 3 3 , 1
1 1 8 , 6

2,2276

1  ,8103
1,7462

1 ,3061

3 ,1  164

3,4923

142,0

141,7

121,5

2,4922

2,037

2,2089

1 , 1 3 8 9

3 ,1759

4,4178

129,5

1  1 5 , 9

1 1 0 , 4

2,6173

2 ,1869

2 ,0318

1 ,3657

3,5526

4,0636

133,7

138 ,5

129 ,5

2,7967

2,2352

2,2585

1,3372

3,5724

4 ,5169

133 ,0

125,6

115,4

2,9360
2,3456
2,4356
1,3855
3,7311
4,8711
132,5
122,1
113,7

3,1 155 3,3421

2,5835 2,2266

2,4922 2,9384

1 ,2070  1 ,1277

3,7905 3,3543

4,98M 5,8767

122,5 131,4

121,7 98,1

1  13 ,8  97 ,6

0' - contact angle determined from the relat ion (14), e2 - outer wett ing angle calculated using Sommer's method [9],  0, - contact
angle result ing from the ideal model of bal l  (7), (12) resp. [19]

T  t z o

.P roo
q)

3 e o

o)
c
(E

A O

c ^ ^
o z u

0

3.3 Results of contact angles calculated by
three above mentioned methods

Comparison of the contact angles 0 on the cotton
fabric treated by Lukofix T 40D with concentrat ion
0,115 g.m-2 can be seen in  Tab.3.  The angles were
calculated using relat ions (2), (4), (7) and (14). The
parameter h and d, see Fig. 3. The variables for rela-
t ion (14) see Fig. 3. Various volume quanti t ies of the
l iquid were applied.

6without stress

6dry cleaning

The contact angles of the drops on the textile mate-
rial with the hydrophobic finishing fl-ab. 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 concentrat ion of hydrophobic
agents.

3.4 Mechanical parameters of the cotton fabric
wi th the hydrophobic f in ish ing

Following f igures i l lustrate 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 f i l l ing. The space among
fibres was small  enough. The f i l l ing of the weft yarns
was not high enough. lt 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 [ab. 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 concentrat ion 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

0 , 6 3 4  2 , 4 5 4  5 , 1 6  1 2 , 9 0 4

Dep luVn SP

0 , 1 1 5  0 , 5 4 4  1 . 2 2 2  2 , 3 5 4

Lukofix T 40D

Concentration of water-repellent produst [g.mt]

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.

Nr. lg.m-'I
DEPLUVIN

Contact angle ["]

1
2
3
4

0,634
2,454
5 , 1 6

12,904

M
114,4

1 1 5 , 5 2
123,27
125,45

tffit
114,27 0

1  15  99 ,57
118,24 104,57
1 2 0 , 1 3  1 0 7 , 5

Nr.
LUKOFIX

[g.mt] Contact angle [ ' ]

1
2
3
4

0 , 1  1 5
0,54
1 ,222
2,354

W
117,07
117 ,13
1  17 ,93
1  19 .86

lffit
1 1 6 , 3 4
1  1 6 , 5
117,26
120,3

0
90,3
109,5
112,01
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Fig. 6 The strength of treated cotton fabric
compared with original fabric accord-
ing to CSN 20 0812. Dependence of
the tension strength on the quantity of
hydrophobic  agent  a t  the f ib res in
given fabric,

Fig.7 Dependence of the tension strength of 
5'2

the yarn on the quantity of hydropho- (
bic agent at the surface of f ibres in
given fabric. 4,g

growing weight of the drop has the inf luence on the
deformation of the drop. Therefore, the angles for the
big drops have considerable variations.

On the other  hand,  the contact  angles of  var ious
weights of drops calculated using the elliptical models
have sl ight variat ions 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 it is 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], [1 1]. These dislo-
cations are observable on pictures from REM (see
chapter 4, Fig. 9).

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

Another aim of this study was to f ind whether i t  is
possible to record the dislocation of edit fi lms 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-

Vldkna a textil9 (2) 58-69 (2002)
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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 detai led measurement of the contact
angle were used for the testing of water-repellent (hy-
drophobic) f inishing.

The exper imenta l  measurements of  the st rength
(Fig. 6) of fabrics confirmed following facts:

The strength is decreased by the application of the
paraf f in  -  wax d ispers ion.  The st rength increases
sl ightly at higher concentrat ion 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-

Fig. 8 The microphotography from REM (magnification = 2000). Con-
densed polysiloxans in the space among the fibres.

l.l
?

6

5,8

Z s.a
LL

5,2

4,8

l'1
f

b
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.- 5.4
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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 f ibres.

tion among fibres. lt is caused by cleaving of hydropho-
bic agent in the space among the fibres. lt 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 si l icones
embodies the contradictory effect. The strength of fab-
r ic sl ightly decreases for higher concentrat ion of the
agent. Higher concentrat ion of si l icones at the f ibres
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 f igures i t
is  possib le to  see the format ion of  condensed
polysiloxans among the fibres in the microstructure of
fabric. The condensates increase the strength. There

64

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. lt 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
permeabil i ty is caused by the formation of so-cal led
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 permeabil i ty, too (Fig. 8).

5 CONCLUSTON

Application of water-repellent edits mentioned above
decreased markedly the surface tension between the
l iquid and the text i le [1],  [16], [18]. This fact is proved
by measured degrees of water-repellence and contact
angles of cotton fabrics with appl icat ion 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 s l ight ly  greater  contact  angle than the text i le
t reated by the s i l icon emuls ion.  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 qual i tat ively. The detai led
study needs more experimental works and more pre-
cise technique of scanning of contact angles [1].
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uvedena p0vodnl metoda vfpoctu 0hlu, kteqi se usta-
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vena na rastrovacim elektronov6m mikroskopu po
definovan6m namdhani finalnd upraven6 textilie.

2 EXPERIMENTALTI EAST

2.1 Specifikace texti lniho materi6lu

Jako textilnI substret byla pouZita bavln6nd tkanina
keprov6 vazby, kterd byla pran6 a b6lena. Zdkladnimi
parametry t6to textilie, kter6 byly standardnd urceny
podle platnyTch norem, jsou plo5nd hmotnost - 181,2
g.m-2, dostava ve sm6ru osnovy - 39cm-1 a ve sm6ru
utku - 27,4cm-1, jemnost osnovnlch niti - 21tex, jem-
nost 0tkoWch niti- 24,2lex,jemnost vldken - 2,89dtex,
mernd hmotnost bavlny - 1520kg.m-3 a prody5nost
tkaniny - 0,2026m3.s-1 . m-2.

Hydrofobni upravy textilii , vlastnosti mezitilzi a
mechanick6 parametry

Translation of Article:
WATER-REPELLENT FINISHING OF TEXTILES, CHARACTERISTICS

OF INTERFACES AND MECHANICAL PARAMETERS
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K hydrofobni findlnl upravd bylo pouZito dvou typ0
hydrofobizadnich pilpravk0 :

a'1 Parafin - voskovd emulze se zirkoniiit,lmi m,idly
Byl  pouZi t  obchodnf  produkt  Depluv in SP tdchto

parametr0:
. mirn6 kationaktivni charakter
o specifick6 hmotnost 1,02 g.cm{ pii 20 oC

. pH 10% vodn6 emulze 3,5-4,5
o odolnost tvrd6 vod6 10o n.t.
o obsah aktivnfch latek 33,5%
SloZenf  Depluv inu SP lze charakter izovat  tdmi to

vzorci:
R-COO\

,Zr4 - zirkonidite mydla
Hd

RCOOH - vy55f mastn6 kyseliny,
RCOONa - sodn6 soli vy55ich mastnych kyselin,
ROH - vy55f mastn6 alkoholy, (R - C,r a2 Cro).

Na text i ln[ substrdt byl Depluvin SP nanesen klo-
covdnfm na fuldru, textilie pak byla zasuSena pii 80 "C
10 min. Koncentrace klocovacildznd a mokni pifvaZek
byl zvolen tak, 2e 4isledna koncentrace Depluvinu SP
se pohybovata od 0,6 g.m-z textilie do 15 g.m-z textilie
(Tab.  1) .

Krom6 koncentrace hydrofobniho prostiedku uve-
den6 v g.m-2 textilie bylo pouZito exaktnej5ivyjadieni,
kter6 uddvd, kolik hydrofobniho prostiedku bylo nane-
seno na povrch elementdrnlch vldken dan6 text i l ie
(Tab. '1). Tato varianta je vSak zalolena na piedpo-
kladu rovnomdrn6ho rozloleni prostiedku na jednot-
livlich element6rnich vldknech.

b) Silikonovd emulze
Pii aplikaci bylo pouZito pifpravku cs. provenience

Lukofix T 40 D o ndsledujicich vlastnostech:
r emulze polyhydrogenmethylsi loxanu
r kationaktivni charakter
. pH = 2,5-3
o obsah su5iny (30 x 2)%
Chemick6 sloZenl Lukofixu T 40D lze schematizovat

vzorcem (polyhydrogen methylsi loxan)

l -  H l
t t l
J-o-9i-+t t l
L CH3J n

Tento pi ipravek se f ixuje na text i l i i  pomoci kata-
lyzdtoru C43, popr.C48. Po chemick6 strdnce piedsta-
vujityto katalyzdtory rozpustn6 soli zirkonu, cinu, titanu
a h l in iku [5] .  Po naklocovanf  s i l ikonov6 emulze na
bavln6nou text i l i i  (specif ikace viz kapitola 2.1) byla
textilie zasu5ena pii 80 oC. Uprava byla fixovdna pii
teplot6 150 oC po dobu 4 min.

Konecn6 koncentrace s i l ikonu na substrdtu jsou
uvedeny v tab. 2.

Vfpocet povrchu vldken, ktery piipadd na l m2textilie

66

a uipocet povrchu elementdrnfho vldkna byl proveden
podle ndsledujicich vztah0 [15]:

A.  = A; .n (1)

,\- povrch v5ech vldken v textilnim substrdtu o plo5e
1m21m2.m-'1, A, - povrch jednidnfho vldkna o d6lce 45
mm [m2], n - podet vldken v 1m2 textilie [m-t].

n = ps/mi G)

ps- plo5nd hmotnost text i lnfho substratu [g.m-'] ,  r ,-
hmotnost jednicniho vlakna [g].

f f i j  = pu.S.l i  (3)

pu - m6rnA hmotnost vldken [g.m*], S - plocha priiezu
vldkna [m'],  l i  -  delka vlakna [m].

S : (1O-t.t) /p"

t - jemnost vldken [tex].

A; = P.l ;  + 25

p - obvod pr0iezu vldkna [m].

p :  n .d(1 + q)  (6)

d - ekvivalentni prrimdr vldkna [m], q - tvarovli faktor
(pro bavlnu 0,45).

Pak pro celko4i povrch vldken A" [m2.m-21v 1m'
textilie plati vztah (8):

(4)

(5)

(7)

f - 
-'l

I  I  4 I  / r  - \ r  n . n - 3  t  I

^ L"t/r5; 
(1 * q)t' + 2't o-3 -Jn'

A c = (8)

Hodnoty parametr0 jsou uvedeny jsou uvedeny na
str. 2 . Po jejich dosazenf do vztahu (8) vyjde celkovyi
povrch vldken v 1m2 textilie 4,46 m'. Tato hodnota
je v korespondenci s hodnotami uvedenlimi v tabul-
kach [15].

3 TESTOVAITI HYDROFOBNi UPRAVY

3.1 Kapkovf test

Podstata tohoto testu spodivd v nand5enI piesnd
definovanfch kapek roztoku isopropylalkoholu ve vodd
na textilii [20]. Na textilni substrdt se kdpnou 3 kapky
o pr0m6ru 5mm. Jest l iZe do 10-t i  sekund nedojde
k vsdknuti kapky do textilie, ma se zalo,2e pii dan6m
povrchov6m napdti kapalina textilii nesmdcl.

Jako testovaci kapaliny bylo pouZito roztoku iso-
propylalkoholu ve vod6. S rostoucl koncentraci iso-
propylalkoholu ve vod6 klesd povrchov6 napdtf kapaliny.

4l---;-
1 0 ' n . p y
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Stupen hydrofobity 0 piedstavuje cistou destilovanou
vodu s nejvy55im povrchovym napdtim. Stupen hydro-
fobity vdtSi neZ 0 piedstavuje sm6s isopropylalkoholu
s vodou, konkr6tnI sloZeni teto kapaliny viz 1201.
S rostoucim stupndm hydrofobity roste podil isopropyl-
alkoholu ve sm6si a klesd povrchov6 napdti kapaliny,
Pro zpiesndnl metody byla zavedena hust5i Skala
stupn0 hydrofobity (viz obr. 1 ). Pri sledovdni hydrofobity
se hledd takovd kapalina, kterd nesmoditextilni mate-
r i6l a zdrovei md minimdlnf povrchov6 nap6ti .  Pos-
tupn6 se testujl kapaliny od nejniZ5i do nejvy55i kon-
centrace isopropylalkoholu ve vod6. Jakmile dojde ke
smodenialespon dvou kapek zeti[, piedpokladd se, Ze
kapalina textili i smdcf.

Apl ikaci v; iSe uvedenfch hydrofobnfch Iprav se
znadnd snlZilo mezipovrchov6 napdtf na rozhranIkapa-
l iny s text i l i i [1 ,  16, 18]. Tuto skutednost dokazujistupne
hydrofobity bavln6n6 text i l ie,na kterou byl apl ikovdn
piislu5nyi typ hydrofobni0pravy. Po aplikaci 0pravy byla
texti l ie ddle podrobena r0zn6mu stupni namdhdni. Jak
dokazuji grafick6 z6vislosti (viz obr. 1), ob6 upravy jsou
odoln6 chemick6mu ci5teni,  po pranise v5ak Icinnost
fpravy znacnd sniZuje.

3.2 M6ieni  kontaktn iho uhlu sm6ceni

Kontaktni (krajoa;) uhel svfrd kapka vody s povrchem
textilie. K experimentdlnlmu zji5tenitvaru kapky a tedy
i  kontaktn iho r ih lu  by la pouZi ta v ideokamera typu
COHU Color CCD, kter6 byla napojena na pocitad [8].
Timto zprisobem byla snfmdna kapka vody na hori-
zontdlne upevnen6 a napnute tkanine. Muslbft pi i tom
spln6no ndkolik poZadavki. Prvnlm je konstantni ob-
jem kapky a tedy ijeji hmotnost. Toho bylo dosaZeno
nandSenfm kapaliny pomocf mikropipety. Dal5i podmin-
kou bylo nastaveni optick6 osy kamery tak, aby
prochdzela teZi5t6m kapky, a aby zobrazovaci rovina
byla kolmd na horizontdlnf rovinu a zdrovei prochdzela
t6Zi5t6m kapky. Na obr. 2 je jsou zobrazeny snimky
kapek na textilnfm substrdtu.

Kontaktnf fhel byl urden z geometrickfch parametr0
vodni  kapky (v iz  3.2.1a) .  Parametry by ly  zmdieny
metodou obrazov6 analyzy.

3.2.1 Vfpocet  kontaktn iho uhlu vodni  kapky na
texti lnim materi6lu

Na zdklad6 dosavadniho literdrniho pr0zkumu [5, 9,
10, 191 dospivdme k ndzoru,2e dosud nejcastdji pouZi-
vanfmi vztahy pro vfpodet tohoto 0hlu jsou:

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

o  =  2 . a r c t o  
2 ' h
d. 

(9)

kde 0 je krajovli rihel na rozhran( textilie - kapalina ['],
h je vlSka kapky [mml, d je delka styku kapky s pevn;im
adsorbentem [mm].
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b) Vztah podle Sommera [9]

(!J\' -o
o = *ccorY+- (10)

o *o

Tento vztah platipro kontaktnifhly v intervalu (0, 90)'.
Parametry h a d piedstavuj i  stejn6 vel iciny jako ve
vztahu (9).

d-2n
u = drcco* 

O 
(1 1)

Plati pro 0hly vet5i neZ 90o.
Na zdklad6 na5ich experimentdlnfch zjiStenf navrhu-

jeme j inou moZnost vfpodtu kontaktnfho 0hlu, kterd
vych6zi z ndsledujfcich algoritm0.

3.2.2 Vztah vych6zeiici  z kapky tvaru kulov6ho
vrchl iku

Byl vytvoien idedlnimodel kapky, vychlzej(ciz pied-
pokladu, Ze kapka zaujimd tvar koule. Je to piedpoklad
znacnd zjednodu5ujlci, nicmend vyznamny.

Vyjdeme z ndsledujicfho obrdzku 3.
Pro rovnici kruZnice plati vztah:

x z  + Y 2  = 1 2  ( 1 2 )

V piipade hydrofobnfch povrch0 se stykovli Ihel 0
nachdaiv z6porn6 polorovin6 souiadn6ho syst6mu (viz
obr. 2), v pi ipad6 povrch0 hydrofi lnfch (t .  j .  povrch0
s krajovfm uhlem 0 men5im neZ 9Oo) je poloha tohoto
0hlu v polorovine kladn6.

Cilem je najit hodnotu prvniderivace v bod6 x= dl2.
Velikost rihlu smdceni pak bude fmdrnd vztahu n + tg
(df (x)/dx).

r-;-----^
,lrt - x'

Analyticklim ieSenim se dospeje k vlisledn6mu vzta-
hu pro vlTpocet fhlu smdcenf 0:

o:1BO -  arc ts  
# ,  

(14)
I

pro kontaktnr uhly v6t5i neZ 90'.

e :  -  arctg r:nd- (15)" la'-+n'l
pro kontaktni fhly men5i neZ 90".

Tyto vztahy (1 4) a (15) poskytuji po dosazeni piislu5-
n;ich geometrickfch parametrfr jedne kapky stejn6
hodnoty kontaktnich tlhlfr jako vztah (9) podle Bartella
a Zuidemi [5 ,  19] .  Ve srovndni  se vztahy (1 1)  a (12)
uveden;ich v [9] se zde naopak vyskytujf znadn6 od-
chylky - viz. experimentdlni cdst 3.2.4.
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3.2.3 El ipt ickf model kapky
Prom6ienim experimentdln6 zji5tenyich pr0iez0 ka-

pek bylo zji5t6no, Ze model kulov6ho vrchliku lze na-
hradit piesnej5im modelem.Vychdzise z pr0niku rota6-
n lho zplo5trSleho e l ipsoidu s poloprostorem, jehoZ
hranidni plocha protind el ipsoid v kruZnici.

Narozdi l  od vyi5e zmin6nyich model0 "kruhovfch"
pracuje tento "el ipt ickl i"  model s vdt5im mnoZstvfm
parametr0 - konkr6tn6 se tiemi (a,b,m). Tyto parametry
jsou vyneseny na obr. 4. Z geometrick6ho hlediska lze
"a" chapat jako d6lku hlavni poloosy, "b" jako d6lku
vedlej5f poloosy a "h' jako vyiSku st iedu el ipsy nad
povrchem pevn6 t6ze.

Pro pi ipad hydrofobnich materi6l0 je moZn6 tyto
parametry piimo odedist, pro hydrofilni povrchy je tieba
pracovat s pomocnfmi prom6nnlimi (n,r,f -viz. obr. 4).
Tyto pomocn6 prom6nn6lze p iev6st  na zdkladni
prom6nn6 d le vztahi  (16) ,  (17) ,  (18) .

u = +(-4t2 + r2) .E -..lzt - r? - (1 6)
4 \  t '  ( _ r , r * , r )

.  ( -q f2  *  r ' )
b :  ln  (17)

4 (_r,, *r., )

1 (4t '+  3r2 )t :an 
@4 

(18)
\ /

Vy55i pocet parametri  je pln6 opodstatnen vy55i
p iesnost f  modelu a Si rokfmi  moZnostmi ,  jak tento
model  apl ikovat .  Pokud zndme parametry a,  b ,  m
snadno vypo6teme dle rovnice (20) parametr "r", dle
rovnice (19) objem kapky.

Srovndni zm6ienfch a vypoctenfch hodnot je jakousi
zpdtnou vazbou tohoto modelu - oveiuje,zda byla data
ziskdna s dostatednou piesnosti a sprdvnostf.

v = + na2 (b+ m).
3

V - objem kapky [m3].

( o r -m2+2b ' )

r e

Jb2 - m'r=u? (20)

Stykovf uhel 0 vypocteme dle rovnice (21):

/ \
o:eo*arctel  +l  frr l

\ r/b'- m'b )

0 ['] - kontaktnf uhel smdcenf.
Jako dal5i moZnost pouZititohoto modelu je aplikace

vztahu (22),ktery umoZnuje vfpocet rozdflu povrcho-

Wch nap6tina tuh6 tazi po a pied smodenim kapalinou.
Toto hodnota koresponduje s energetickou vfhodnosti
smddeni.
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1' _ ̂ ' - bs' - tf .' '^^\I s l  I s g -  
m , , g  

\ z z )

ys - rnezipovrchov6 nap6tf kapalina/pevnd fdze [N.m-1],
yso - povrchov6 napdtina rozhranipevn6 a plynn6 fdze
IN.r-t l ,  y,o - povrchov6 nap6ti  na rozhrani plynn6 a
kapaln6 faze [N.m-1].

"Elipticlai" model umoZiuje ivfpo6et celkov6 energie
kapky (povrchovd resp. mezitazovd energie, poten-
cidlnienergie teZi5te) a ndslednd i vfpocet energeticky
nejstabilndj5iho tvaru kapky. Tento model v5ak piesa-
huje rozsah a t6ma t6to stat6.

Srovn6me - l i  vf5e uveden6 postupy pro zj i5tdni
kontaktnich 0hlfr,  m0Zeme konstatovat, Ze modely
vych6zejlci z kapky tvaru kulov6ho vrchlfku jsou velmi
zdvisl6 na hmotnosti  kapky.Piesnost t6chto model0
stoupd s hmotnosti  kapky jdoucik nule. PouZit ivztahu
pro vfpocet kontaktnich 0hl0 vychdzejiciho z eliptic-
keho modelu (21), umoZnuje rnipocettddrto 0hl0 pro 5ir5i
rozsah hmotnosti kapek. Experiment6lne bylo zji5t6no,
Ze hodnoty kontaktnich 0hl0 se t6m6i nemdnf v rozsahu
20 a2 200 ml. Nelze vSak aproximovat tako4i model,
ktery by vyhovoval pro libovolnou hmotnost kapky [21].

3.2.4 Srovn6ni  kontaktn ich 0hl t  urdenfch podle
vf5e uvedenfch metod

Na zdklad6 geometricklich rozm6r0 kapky urdenfch
prostiednictvim obrazov6 analyzy, byly vypocftany
podle pi islu5nfch vztah0 stykov6 r ihly vodni kapky
(Tab. 5) na textiln[m substrdtu hydrofobn6 upraven6m
a definovand namAhan6m. Z pi isluSn;ich grafickyich
zdvislosti uvedenych na obr. 5 lze pozorovat prudkyi
vzr0st styko4ich uhl0 uZ po nanesenivelmi mal6 kon-
centrace hydrofobniho pifpravku. Texti l ie upravend
parafin - voskovou disperzi vykazuje mirnd vet5i hod-
noty tdchto rihlfr neZ textilie, na kterou byla aplikovdna
Iprava nabAzi silikon0. Po definovan6m namdhdnf se
v5ak hydrofobita m6ni.piedev5im u substrdtfr s parafin
- voskovou emulzi.  Uprava na bi lzi  si l ikon0 proka-
zovala vdt5i odolnost (po srovndni stykovyich uhl0) po
aplikaci chemick6ho ci5t6ni i prani.

Z tabulky 5 lze jednoznacnd pozorovat  zdv is lost
kontaktnich fhl i  na hmotnosti  vodni kapky za pied-
pokladu pouZit i  model0 (10), (21) a (14). Tyto modely
aproximujivlislednyi tvar vodnlkapky na kulo4i vrchlik.
Zv6t5ujici se hmotnost kapky md v5ak znadny vliv na
jejf deformaci, a proto kontaktniIhly vykazujiu velkyich
kapek znadn6 odchylky.

Naproti tomu stykov6 0hly urcen6 vfpodtem podle
eliptick6ho modelu (21 ) vykazujijen nepatrn6 odchylky
za pouZiti kapek o r0zn6 hmotnosti. Zdeje vSak nutn6
urcit vdt5i pocet parametr0 (viz kapitola 3.2.3).

Zmdny stykovfch uhl0 smdceni 0 po definovan;ich
zp0sobech namdhdni (t ihly urdeny z ideal izovanfch
model0 (9), (1 4) za pouZiti nizk6 hmotnosti vodni kap-
ky) jsou na obr. 5.

(1e )
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Na obr. 5 lze pozorovat znacnf pokles hydrofobity po
pranl. Tento jev m0Ze byit zprisoben bud'odstrandnim
vrstvy hydrofobnfho piipravku z povrchu vldken, nebo
zbytky praclho TPP ulp6l6ho na vl6knech, popi. kom-
binacl tdchto jev0 [2,1 1]. Tyto dislokace jsou pozo-
rovateln6 na snfmcich poifzenfch na rastrovacfm elek-
tronov6m mikroskopu (viz kapitola 4, obr. 8) .

4 Kvalita film& hydrofobni ripravy a jejich vztah
k fyzik6ln6 mechanickfm parametrfrm textilie

Pii aplikaci findlni 0pravy na bdzi parafin0 a silikon0
je moZno z teorie vz6jemn6 frikce jednotlivfch vldken
v pi izi  piedpokl6dat, Ze pfrvodni koheznf si ly mezi
vldkny s urcihim zdkrutem se budou timto typem prepa-
race zmen5ovat. To potom vede ke sniZenl pevnosti
piize a tak6 z nivyroben6 tkaniny. Pokles t6to pevnosti
je zavislf na mnoha parametrech:

a) jemnost piize
b) stapl prim6rnich vldken
c) pocet zdkrut0 na 1m pirze
d) struktura textilie
e) mnoZstui a rovnom6rnost nanesen6 preparace

4.1 Mechanick6 charakterist iky hydrofobn6
upraven6 bavln6n6 text i l ie

Popi s mechan i ckf ch vlastn osti hyd rofobn 6 u praven6
textilie je znAzorn6n v nasledujiclch grafickfch zdvis-
lostech. PevnostnI charakterist iky byly hodnoceny
pouze v osnovnim smdru tkaniny a piize.

Srovndme-liuiSe uveden6 grafick6 zdvislosti, pak lze
jednoznadnd ifci, Ze testov6nf mechanicklich vlastnostf
tkanin nepiineslo dobr6 vfsledky. Nebyla zde potvr-
zenajiZ zmindnd teorie, vych6zejfcl z frik6ni zdvislosti
mezi vldkny na pevnosti. Naproti tomu pevnostnfchara-
kteristiky piize se zdajibyit zcela vyhovujici. Piidinu lze
hledat v odli5nosti obou struktur. Odchylky tkaniny od
piize (obr. 6, resp. 7) si lze vysv6tlit r0znou geomet-
rickou strukturou, kter6 md podstatnyi vliv na vlisledn6
hodnoty pevnostf piedevSlm u tkanin.

Na mikrofotografiich poifzenlich z rastrovacfho elek-
tronov6ho mikroskopu lze pozorovat rfrzn6 typy dislo-
kac[, vzniklyich pii aplikacfch hydrofobnich fprav na

tkaniny.  Obr.  8  vyst ihu je mista,  kde do5lo ke kon-
denzaci hydrofobniho piipravku mezi vldkny u tkaniny
upraven6 silikony. Na obr. 9 se projevuje vliv prani na
film hydrofobnf 0pravy, kde dochitzi k siln6mu po5ko-
zent Ipravy, coZ je charakterizovdno i  na obr. 4.
Posledni dokumentaci, kterd vystihuje dislokadnl mista
hydrofobnlho filmu je mikrofotografie s tzv. stripefekty
(obr. 10).

5 DISKUSE A VYSIEOTV

V prdci jsou uvedeny p0vodni metody vyipodtu 0hlu
sm6ceni(kapitola 3.1), pii ktenich se vychdzelo z geo-
metricklich rozm6r0 vodnf kapky pii styku s tuhou fdzf.
P iesnd znalost  kontaktn lho uhlu je  d0leZi t6 pro
objasndni a dal5i precizovdnr hydrofility, hydrofobity a
oleofobity tuh6 tAze. Kontaktni 0hel ma piimf vztah
k povrchov6 energii tuh6 fAze. Zmdnou t6to povrchov6
energie aplikaci parafin0, silikon0 a per{luoralkanfr se
dosahuje d0leZitfch a v technologick6 praxi uZfvanfch
parametr0 (hydrofobnl a oleofobni 0pravy textili i).

Vztah mezi povrcho4im napdtim kapaliny a povrcho-
vou energiije teZ d0leZitli pfi popisovdni a potiskovdni
textilii a ndktenich beZnfch folii.

Pro testoviinihydrofobnf upravy bylo uZito kapkov6ho
3M testu [20], [12] (smes isopropylalkohol-voda) a
velmi podrobn6ho mdieni stykov6ho rihlu.

Pi i  m6ieni stykov6ho r ihlu se vychdzi z geomet-
r ick6ho tvaru kapky, protoZe pi imf odecet r ihlu ze
zv6t5en6 mikrofotografie je nepiesnf. Tento stykovf
uhel je zdvisly na povrchov6 energii tuh6 fdze [13], u
textiliiovlivnuje tento 0hel tak6 struktura povrchu. Tento
jev popisujeme pouze kvalitativn6, protoZe podrobnd
studie by si vy26dala dal5f experimentdlni prdce a
piesnej5f techniku pro snfmdnf kontaktnfch tihl0 [1].

Vfznamnfm rysem prdce je zji5teni odli5nosti me-
chanicklich parametr0 hydrofobn6 upraven6 tkaniny a
pitze. Teoreticky dochAzi po apl ikaci hydrofobnich
0prav ke sniZenI mezivlAkenn6 frikce, erml se sniZuje
pevnost cel6ho syst6mu. Tato teorie se potvrdila pii
testovdni pilzr.

DalSim vyraznym pilnosem bylo pouZitf barviciho
testu pro stanoveni stupn6 pokryti vlaken hydrofobnfm
prostiedkem.

Vldkna a textil9 (2) 58-69 (2002) 69



ZO ZAHRANICNYCH CASOPISOV

Termof ix6c ia hadicovfch p letenin obsahuj r ic ich
elastan
MELLTAND TEXTTLBERTCHTE, 81, 2000, 6,. 7 18,s. 639

Na zachovanie vyS5ej pruZnosti urcitfch artiklov sa
v pletiarskom priemysle corazviac pouZivajI elastano-
vd vldkna. Aplikdcia elastanovlich vldkien do pletenf-
ch materidlov sposobuje rolovanie okrajov pri rozstri-
hovanf hadicovej pleteniny, alebo pri strihani pred Sitim.
PredbeZnd fix6cia neupraven6ho materidlu v naparo-
vacom stro1i prin6Sa nasledovne 4ihody: miikkf objem-
nyi ohmat, Ziadne zoZltnutie a skrehnutie, lep5ia egali-
ta ,  menSi  sk lon k Zmolkovaniu pr i  farbeni ,  vyS5iu
vftaZnost farbiva, zn(Zenu tvorbu zdhybov pri bieleni
a farbenf ako aj eliminovanie ,,efektu zakrticania".

Prevedenie text i lnfch odpadov obsahujucich elas-
tanov6 vl6kna do l6tkovo zuiitkovatel'nej formy
MELLIAND TEXTILBERICHTE, 81 , 2OOO, d. 1 1112,
s. 950

Ldtkov6 zriZitkovanie textilnfch odpadov obsahuj0-
cich elastan (ako napr. spodnd bielizei, plavky, zdra-
votnicke obviizy, pancuchov6 uirobky a kompresfvne
artikle) nebolo doteraz moZn6. Tieto textiln6 odpady sa
nedali spracovat na tradicnyich strojoch z dovodu elas-
t icklch vlastnosti .  Tak6to odpady sa l ikvidoval i  bud'
spal 'ovanim alebo ukladanim na sklddku. Pomocou
Specidlnych pred0prav (fprava v horucom vzduchu,
[prava sietovacimi prostriedkami s prendSadom) sa
podarilo upravit mechanick6 vlastnosti (pruZnost, pev-
nost, rozLalnost) text i lnfch odpadov obsahuj0cich
elastan a spracovat beZnou priemyselnou technolo-
giou. Takto zlskan6 recyklovan6 vldkna obsahujuce
elastan sa testovali na vpichovacom stroji. Predpokla-
dan6 apl ikdc ie:  ndbytkov6 r [na,  in l iner ,  geotext i lnd
pruZnd ochrannd vrsNa.

Moinosti kontinualnej predupravy, farbenia a Ipra-
vy vl6kien Tencel
MELLIAND TEXTILBERICHTE, 82, 2001, 6. 1 12,
s. 56-58

V cldnku s[ uveden6 nov6 moZnosti  pred0pravy
lyocelo4ich vldkien ,,TENCEL a jeho zmesi s celulozo-
vfmivldknami podl'a chemicloich a mechanickyich me-
tod. Dalej s[ vysvetlen6 moZnosti kontinudlneho farbe-
n ia Si roky ich text i l i i  z  v ldk ien TENCEL a zmesi
s bavlnou, ktor6 sa porovnavaj0 s farbenim vytahova-
cim sposobom. Inform6cie o sposobe upravy aZ po ho-
tovf vyi'robok doplfrajI zo5lachtovanie vl6kien TEN-
CEL.

Kombinovani ochrana odevnich a bytovfch textili i
MELLTAND TEXTTLBERTCHTE, 82, 2001, 6,. 1 12,s. 79

Kompletn6 ochrana text l l i i  prot i  mikroorganizmom,

70

Spineniu a-posobeniu vody/oleja sa poZaduje doraz
castej5ie. Cldnok sa zaoberd kombinovan;imi ochran-
nlimi 0pravami odevov outdoor a bytovlch textflif. V ta-
bulkach s0 uveden6 rdmcove recept0ry pre obledenie
outdoor/oblecenie do daZda, sprchovacie z6vesy a ko-
berce. Ciele ochrany u obledenia do daZda/obledenia
outdoor: antibakteridlny a hydrofobny ucinok; u sprcho-
vacich zdvesov: antimykotickyi a hydrofobny 0dinok;
u kobercov: antimikrobidlny (bakteriostaticlai a fungos-
tatickf) ako i hydrofobny, oleofobnym a ne5pini4i 0ci-
nok

Aqua-Tex - novf sposob zoSl'achtbvania tkanin
MELLIAND TEXTILBERICHTE, 82,2001, d. 3,
s . 1 8 2 - 1 8 6

V prispevku je predstavend novd metoda zo5lachto-
vania textilii Aqua-Tex. Vychdd zaluc zo z1kladov ripra-
vy vodnyim paprskom su popisan6 procesov6 paramet-
re a uveden6 pr ik lady apl ikdc ie met6dy.  Novou
technologiu zo5l 'achtovania Aqua-Tex sa dosiahne
lep5ia kval i ta produktov, zniZia ndklady na priadze,
chemikdlie a menej zAtall Zivotn6 prostredie. Metoda
Aqua-Tex sa moZe pouZit ako predIpravdrens(i stu-
pen na skrdtenie a zlep5enie 0pravdrenskfch proce-
sov. U tkanin tencelovych/lyocelovych vl6kien sa skrdti
cas f ibr i ldcie a zlepSi ovlddanie reprodukovatelhosti
procesu.

Biologick6 ochrana proti  roztocom
MELLIAND TEXTILBERICHTE, 82,2001, d. 3, s. 195

Od roku 1998 upravuje nemeckd f irma Bodet Horst
svoje pleten6 potahy na matrace prrrodn;im prfpravkom
proti roztocom a moliam "bioneem,,. Bioneem je vyso-
kokon centrovan d f orm u I dci a na baze neemov6ho oleja
z iskan6ho zo semien ind ick6ho neemov6ho st romu
(Azadirachta i nd ica). Biolog icky tici nn6 latky obsiahn u-
t6 v neemovom oleji inhibuju rast, vWoj a rozmnolova-
nie hmyzu. Pripravok je vhodn;i na upravu textilif z prt-
rodnfch a syntet ickyich vldkennyich materidlov. Na
dosiahnutie 0plnej kontroly nad Skodlinim hmyzom sta-
cf velmi mal6 mnoZstvo prlpravku, ktoryi sa apl ikuje
postrekom na konci beZn6ho zoSl'achtovacieho proce-
su podas navrjania textili i.

Evolon - novd gener6cia technickfch text i l i i
MELLIAND TEXTILBERICHTE, 82,2001, e. 4, s. 303

Nemeckd firma Freudeberg Vliesstoffe prich 6dza na
trh s novou generdciou netkanlich textilif Evolon, kto-
16 z hlhdiska svojich mechanickfch a textilnfch vlast-
nosti moZu nahradit tkaniny a pleteniny. V pnspevku je
popisand technologia vl iroby r[novfch materidlov
z mikrofilamentov zvldknovanyic-h priamo z polym6ru
s jemnostou od 0,05_0,15 dtex. Dalej s0 uveden6 cha-
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rakteri t ist iky primdrneho materidlu Evolon PIE 100
(napr. plo5nd hmotnost, titer filamentov, hrubka, max.
roztaZnost atd'.), vlastnosti primdrneho materialu (hyd-
rof6bne, hydrofiln6, antistaticke) a moZnosti jeho pouZi-
tia v roznych oblastiach. Upravami (napr. impregnd-
ciou, povrstvovanim, farbenlm potladou, kalandrovanim,
br0senim, laminovanfm atd'.)  existuje moZnost pris-
p6sobit sa predpokladan6mu [6elu pouZitia.

Texti lne materidly s cyklodextr inmi
MELLIAND TEXTILBERICHTE, 82, 2001, 6. 5,
s. 368-370

Cyklodextrfny vytviraju s mnohfmi organickfmi zl0-
6eninami komplexy. V prispevku su popisan6 v5eobec-
n6 vlastnosti cyklodextrinov a ich komplexov. Uvede-
n6 s0 rdzne apl ikacn6 moZnost i  cyk lodextr fnov
v textilnej oblasti. Treba rozli5ovat medzi dvoma zdsad-
nfmi moZnostami ci medzi molekulami cyklodextrlnov
a textilnfm materi6lom nie su Ziadne chemick6 vizby
alebo cije molekula cyklodextrfnu permanentne zafixo-
vand do povrchu textiln6ho materidlu. Zafixovanim mo-
lek0l cyklodextrinov do povrchu textilnfch materidlov sa
dosiahne mnoZstvo no4ich fZitkowch vlastnosti. Z us-
kutodnenfch vfskumov toxicity, mutagenity, teratoge-
nity a karcinogenity cyklodextrfnov vyplfva, 2e cykloo-
dextr iny s0 pre organizmus toxick6 len v extr6mne
vysolqich koncentrdcidch (tabulka).

Modne a funkdn6 povrstvenie vrchn6ho obledenia
MELLIAND TEXTILBERICHTE, 82, 2001, d. 6,
s. 50G-506

Predmetom cldnku su m6dne a funkcn6 povrstvenia.
V uvode cldnku autor uvddza, 2e na nand5anie fun-
kdnfch a modnych vrstiev sa pouZ[vaj0 beZne nand5a-
cie syst6my (valcekovd stierka alebo rotacn6 Sablony,
d'alej kalander s kovornim/elasticlaim valcom). Dabj po-
pisuje sp6sob nand5ania modnych vrstiev z vodn6ho
m6dia (ponorenie, nand5anie pasty a nand5anie peny).
Podrobnej5ie sa zaoberd opticlqimi efektmi a ohmatom
a uv6dza,2e v sudasnosti sa na oznadovanie ohmatu
pouZivaj0 tieto terminy: paper handle (papiero4i), sili-
con handle (si l ikonovy), oi ly handle (mastnl i) ,  rubber
touch (gumovli), waxy handle (voskovf)alebo semi5o-
v6 efekty. Podrobnej5ie su popfsan6 receptfry a postu-
py, ktoryimi sa dosiahne tento ohmat (polym6ry na ba-
ze polyuretAnu, polyakrylAtu, polyvinylacetetu
a s i l ikony) .  Modne povrstvenia sa real izu j0 na naj -
roznej5fch tkanindch z I'anu, z modernfch lyocelovfch
vldkien, ale aj u vlnen;ich tkanfn. Efekt sa dosiahne
sprdvnym vfberom polym6rov, aditlv a postupov. Op-
ticke efekty sa dosiahnu nand5anfm roznych farebnyich
pigmentov. V druhej dasti prispevku sa autor zaoberd
funkcnlmi povrstveniami /lamindtmi (ako su priedu5n6
syst6my, vrstvy alebo f6lie bez porov, vrstvy alebo fo-
lie s pormi, vrstvy s PCM kapsulami akumulujuce tep-
lo alebo chlad). Cldnok je doplnenyi mnoZstvom obrlz-
kov, diagramov, tabuliek.
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Navrhovanie konStrukcie odevov s termoregul6-
ciou pre akt(vny odpocinok pomocou pocitaca
TECHNICAL TEXTILES, 70, 2001, 6. 9, s. 23-26

Po vysvetleni mechanizmu tvorby a spotreby tepla pri
pohybe a pobyte v prostredls roznymiteplotami sa au-
torka podrobnej5ie venuje problematike aplikdcie ma-
teridlov s f6zovou premenou v odevoch s termoregu-
tadnyim efektom. Popisuje princip fungovania tychto
materidlov v rdznych teplotnfch podmienkach a tepel-
n6 vlastnosti odevnfch syst6mov vyrobenfch s pouZi-
tim zapuzdrenlich materidlov s fdzovou premenou. Po-
ukazuje na vfhody vyuZitia podftadov6ho programu,
ktory vyvinula firma Textile Testing and Innovation LLC
a ktoni sa pouZfva na optimalizdciu ndvrhu kon5trukcie
odevov s termoreguladnyim efektom. Program, ktor6ho
kroky demon5truje na ndvrhu Sportovlich odevov, je
pouZitelhy aj pre d'alSie aplik6cie.

Nielen revizori
TEKSTILNAJA PROMYSLEIVNOS f , 2OOI , 6. 4,
s . 1 6 - 1 7

Ruskf zvdz textilnfch chemikov a koloristov v spolu-
prdci s In5tittltom chemickej fyziky zriadil v roku 1999
nezdvisl6 expertno-izolacn6 centrum "Tex-Test,,, kto-
16 je sfdastou certifikacn6ho orgdnu. Vykondva vSet-
ky cinnosti s0visiace s povinnou a dobrovolhou certi-
fikdciou textiln;ich materidlov a vlirobkov z nich vr6tane
zdravotnickych materidlov na textilnej bdze. Vykondva
tieZ technickf a ekologickyi audit ripravdrenskfch pre-
vAdzok, chemick6 a fyzikdlno-chemick6 analfzy textil-
nfch materidlov, farbfv a TPP. Operativne pomdha
rieSit probl6my suvisiace so zdokonalbvan[m techno-
logii bielenia, farbenia, tlade a uprav textilnyich materid-
lov. V5etky prdce vykondvajf Spidkovi odbornici s vy-
uZitfm modernych pristrojov.

Nov6 Stdtne normy
TEKSTI LNAJA PROMYSLE,V,VOST, 2001, d. 5,
s .5 -G

Tabulkovli prehl'ad novlich noriem GOST a GOST
R lSO, ktor6 platia na [zem[ Ruskej Federdcie od ro-
ku 2002.

Vfvoj a zavadzanie perspektivnych procesov zo5-
lhcht'ovania texti I nfch materi6lov
TEKSTILNAJA PROMYSTENNOST, 2001, d. 5,
s . 3 1 - 3 4

Ustav ch6mie roztokov Ruskej akad6mie vied sa ve-
nuje intenzif ikdci i  farbenia a 0prav tkanin s vyuZit im
magneticko-chemickfch fcinkov. Vyvinul novu met6-
du reguldcie skupenstva, roztokov a tavenfn, ktord sa
vyuZiva pri  vfvoj i  novyich TPP, technologi i  farbenia
a tprav tkanin z celulozovych a PES vldkien. Progre-
sivne s0 mechanicko-chemick6 technol6gie 4iroby po-
lym6rnych materidlov v kvapalnej fdze s optimalizova-
nyTmi vlastnostami ,  vyul ivajIce kombindcie
chemick6ho a vysokoenergetick6ho mechanick6ho
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pOsobenia na polym6r vo vodnom prostredi. Tieto tech-
nologie sa vyuZivajf napr. pri uirobe materidlov na bd-
ze prfrodnfch polysacharidov. Ustav tieZ vyvinul novf
technologiu 4iroby plastifikatorov vyuZfvanfch v proce-
soch farbenia a bielenia.

Tenzidov6 syst6my pre mikroemulzie a ich vfznam
pre aplik6cie
TENSIDE SU RFACIANTS DETERGENTS, 38, 2001,
6. 1, s. 2+29

Mikroemulzie maj0 vel'a vfhod, z toho d6vodu su
zaujfmav6 pre r6zne aplikacie, ako napr. do praclch
a 6istiacich prostriedkov. Zistilo sa, Ze mikroemulzie
s alkylpolyglykozidom (APG) s0 odolnej5ie voditeplotdm
neZ emulzie, ktor6 obsahujti iba neionov6 etoxyldty mas-
tnych alkoholov. Pridavok nei6noqich etoxyldtov mastnf-
ch alkoholov do APG/glycerfnmonooledtov6ho mikroe-
mulzn6ho syst6mu dramaticky roz5fri aj existendnri z6nu
jed nof dzovej em u lzie a ani5i m noZstvo sol u bi lizovatelh6-
ho oleja. Pri zriedeni (obsah vody do 90 %) sa zacho-
vd jednof 6zov6, mikroemulzia. S pol6rnym olejom izop-
ropylmyristatom a vybranfm tenzidouim syst6mom sa
vyNori vo fdzovom diagrame men5ia mikroemulznA zo-
na neZ s nepoldrnym olejom.

Etoxylovanf metylester repkov6ho oleja ako nov6
zlo2ka vo formul6ci6ch pracich prostriedkov
TENSIDE SURFACIANTS DETERGENTS, 38, 2001,
d. 2, s. 72-79

V tejto prdci sa sledovali produkty etoxyldcie metyles-
teru repkov6ho oleja s nizkym obsahom erukonich ky-
selin vzhlhdom na ich pripadn6 pouZitie ako povrcho-
voaktivne prostriedky. Popisana je synt6za a zlolenie
prod u ktov. H yd roly zacnA stabi I ita esterovlich te nzi dov
sa sledovala vo vodnfch modelovfch roztokoch aj
v kombin6cii s infmi zloZkami pracich prostriedkov. Na
zdklade vlsledkov povrchovej aktivity a pracej sily sa
mo2u nov6 tenzidy pridavat do pracich prostriedkov.
Testovane etoxylovan6 metylestery repkov6ho oleja
nedr6Zdia pokoZku, nie s0 toxick6 a s0 biologicky od-
burateln6. Treba uviest, Ze oleochemickf 4ichodisko-
vf materidl sa v Europe pouZiva na vlirobu biodieselo-
v6ho paliva. Alternativne pouZitie v priemysle prac(ch
prostriedkov mOZe byt sl 'ubnou alternatfvou, ak sa
preukdZe vhodnost tfchto produktov.

Odburavanie peroxoboritanu sodn6ho v odpado-
vfch voddch z dom6cnosti
TENSIDE SURFACIANTS DETERGENTS, 38, 2001,
6 .2 ,  s .98 -102

Peroxoboritany v odpadovfch voddch z domdcnosti
pochAdzaju obvykle z prac(ch prostriedkov.Z ekologic-
k6ho hl'adiska by sa mali hlavne zlolky bor a peroxid
sledovat oddelene. Je zndme, Ze bor v neupravenfch
odpadonich voddch v redlnom Zivotnom prostredf nes-
pdsobuje Ziadne Skody. Peroxid je naproti tomu toxic-
ky voci akvatickym organizmom. PretoZe v Europe sa
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pouZivaj0 rozdielne metody distenia odpadovfch vod
z domdcnosti, stanovuje sa v tfchto rOznych syst6-
moch fpravy odpadouich v6d degradabilita peroxidu.
Laboratorne a polhe Studie preuklzali, 2e peroxid v ne-
realisticky vysokej koncentrdcii sa vo velmi krdtkom ca-
se rozloZi. Vo v5eobecnosti plati, Ze peroxoboritan ako
bieliaci prostriedok v pracfch prostriedkoch ani ako pe-
roxid ani ako b6r nemd negatlvny vplyv na Ziv6 spolo-
6enstvo vo nfokoch.

Stanovenie mikrobicidneho ucinku pracich pros-
triedkov
T EN S I DE SURFA CIANTS D ET ERGENTS, 38, 2001,
6.3, s. 140-146

Zmenen6 pracie zvyklosti, ale aj poZiadavky na 0din-
nost nor4ich antibakteridlnych pracfch prostriedkov, vy-
Zadujrj presnej5ie sledovat antimikrobi6lnu 06innosf
pracfch prostriedkov a pracieho procesu. Overovali sa
typicke pracie prd5ky pre domdcnost podl'a EN 1276,
ako aj podl'a novovyvinutej testovacej metody, ktor6 si-
muluje realistick6 podmienky v domdcnostiach.

Antimikrobi6lna ochrana v kombin6cii s hydrofob-
nou a oleofobnou 0pravou
TEXTILVEREDLUNG,36, 2001 , 6. 112, s. 19

Svaj6iarska firma Sanitized pon0ka svoje vfrobky
pod obchodnfm oznadenlm,,Sanitized" a,,Actigard".
S[ kompatibiln6 s beZnlmi sietovac(mi prostriedkami
ako aj s beZnyimi aditfvnymi prostriedkami na findlne
(pravy priadz(, tkanin, pleten[n alebo netkanfch textf-
lii. VyTrobky neobsahuj0 ani formaldehyd, ani taZk6 ko-
vy, s0 dermatologicky testovan6. K dispozicii s0 recep-
tury pre nasledovn6 aplikadn6 oblasti: odevy do daZd'a
a exteri6rov z rdznych materidlov (s hygienickou 0pra-
vou a hydrofobnym 0cinkom), sprchovacie zAvesy zo
zmesovej tkaniny PES/bavlna (s antimykotickou upra-
vou a hydrofobnym fcinkom), koberce z PA 6.6 (s an-
timikrobidlnou upravou a hydrofobnym, oleofobnym
a Spinuodpudzuj0cim Icinkom).

Farbenie a uprava ,,Lyocelu"
TEXTILVEREDLUIVG, 36, 2001, d. 1 12, s.2V?5

Prehl'ad o s[casnom stave farbenia a upravy celulo-
zovyich vldkien Lenzing Lyocell. Spracovanie v povraz-
ci ako aj farbenie a pranie hotovlich 4irobkov zahfia
klasick6 metody s primdrnou fibrildciou a enzymatickou
0pravou. Cielbm spracovania v povrazci je dosiahnut
reprodukovatelh6 0pravdrensk6 nisledky ako aj znftit
naklady na zo5l'achtovanie. Upravdr m6 k dispozicii
vhodn6 pomocn6 prostriedky, farbiace a zo5lachtova-
cie stroje ako aj rozne procesov6 postupy, ktor6 zvy-
5uj0 procesov0 bezpednost a umoZiujf roz5irit pouZf-
vanyi strojovli park.

Keramick6 povrstvenie pre funk6n6 odevy
TEXTILVEREDLUNG, S6, 2001 , d. 314, s. 1 3-1 5

Predmetom 4iskumnej 0lohy v Sakom textilnom r4is-
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kumnom 0stave (STFI) Chemnitz je povrstvovanie
tech n iclqich textil i i keram i clqim i m i krodasti cam i. C i e lbm
je dosiahnutie vynikajdcich vlastnostf - izol6cie, prie-
duSnosti, vysokej reflexie, flexibility, odolnosti proti pove-
terenostnyim vplryom, nepremokavosti - u textiln6ho ma-
teridlu povrstven6ho keramickyimi mikro6asticami.
V ddnku su uveden6 poZiadavky na povrsNovacie syst6-
my na b{ze vodnej disperzie a nisledky experiment6l-
nych pokusov.

Povrstvenie sol-g6l na textili6ch - moZnosti a pro-
blemy
TEXTILVEREDLUNG, 36, 2001, 6. 314, s. 16-21

Na povrstuovanie textilnfch materidlov sa pouZfvajti
nanosoly. Po ich usu5enivznikn0 tenk6 transparentn6
g6lov6 filmy, ktor6 sa vyznacujri dobrou prilhavostou ku
rOznym textili6m. Skuma sa postup vfroby a modifikd-
cia nanosolov ako aj modifikacia 0Zitkovfch vlastnostf
povrstvenfch textilii. Uveden6 s0 vfsledky experimen-
talnych niskumov.

Tlac prenosom - situ6cia a perspekt(vy
TEXTILVEREDLUNG, 36, 2001, 6. 5/6, s.2T25

Tla6 prenosom disperznfch farblv (sublimadna tlac)
na polyester a jeho zmesi m6 na trhu pevn6 miesto.
Prelom na trhu zaznamenala tlac prenosom reaktiv-
nych farbfv na celul6zov6 vldkna zamokra. Firma Pre-
patex propaguje d'alsf nov5f vWojoW variant, pri ktorom
sa celulozov6 vldkna upravujri Specialne organicky mo-
difikovanymi kremikouimi zl0deninami a na prenos sa
pouZiva normdlny prenosovli papier s disperznfmifar-
bivami. Na vyhodnotenie tejto met6dy s0 v5ak potreb-
n6 konkr6tne prakticke uisledky.

Textiln6 membr6ny v stavebnictve
yLlESSTOFFE/TECHnische TEXTILIEN, 47, 2001 ,
d .  1 ,  s .  17 -19

Textiln6 stavby patria k najstar5im architektonicklim
formdm v dejindch I'udstva. Stanov6 sidlenia su dokla-
dovan6 archeologickfmi n6lezmi. Textilie sri tzv. piatym
stavebnfm materidlom (drevo, kamefr, kov a sklo). Aj
v sudasnej modernej architektrire prina5aj0 texti ln6
membrdny nielen ekonomick6 (Setrenie zdrojov, rlspo-
ra energie), ale aj ekologick6 vfhody (recyklovatel-
nost). V 0vode autor vysvetl'uje pojem ,,membrAna".
Podrobne s[-popisan6 zdkladne typy membrdnovej
konStrukcie. Dalej s0 uveden6 vldkna (PA, PET, ara-
midov6 a polyolefinov6 vldkna) pouZivan6 na ich Wro-
bu. Nasleduje popis materidlov (tkaniny povrstven6
PVC a sklen6 tkaniny povrstuene PTFE).

Technologia - trendy vo v'irobe technickfch textilii
yt lESSf OFFE/TECHnische TEXTILIEN, 47,2001 ,
6. 1, s. 46-4,8

V prvej dasti autor uvAdza historicky prehlhd o trhu
s technickfmi texti l iami a vfrobnfch technologidch
v Japonsku. V druhej dasti popisuje trendy v technol6-
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giach so zretelbm na vldkniti materidl a oblasti pouZi-
t ia hotovfch vyirobkov. V poslednej casti diskutuje
o perspektivach so zretelbm na oblasti hlavnfch trhov
a technologiach na zvlddnutie environmentdlnych prob-
l6mov.

Runa na vysokovfkonnf odev
yLlESSf OFFE/TECHnische TEXTILIEN, 47,2001 ,
6. 1, s. 60-61

Obchodnd jednotka DuPont Inova, prichddza na trh
s novfmi skupinami nirobkov, v kto4ich vyuZiva r6zne
kombindcie vldkien (mnoh6 s elastanovfm vl6knom
,,Lycra") a rozdielne technol6gie vyiroby runovfch tex-
tilii, s cielbm dosiahnut textilie s jednorozmernou ale-
bo dvojrozmernou elasticitou. Do prvej skupiny patria
uirobky,,lnova Stretch". K dispozicii s0 dve verzie: ,,lno-
va Hypa T" s plo5nou hmotnostou 190 g/m2, (PP, PA,
Lycra)a,,lnova Climate Control" s plo5nou hmotnos{ou
550 g/m2, (PES, PE, PA, Lycra). Texti l ie s0 pevn6
a mdkk6, majf vysoku elasticitu a zlep5ujri pocit pri no-
seni. Dal5ou skupinou su,,lnova Energineered Lamina-
tes" - I'ahk6 odevne rfna (PE, PA, PES a PP) s plo5-
nou hmotnostou od 60-2 250 glm2. Textilia ,,lnova
Thermalty Bonded" - pozost6va z piatich runouich tex-
tfl i i na bdze nylonor4l'ch bi kompon entnfch vldki en. Tieto
textilie su vyroben6 Specidlnym procesom vzorovania
a zo5l'achtovania a vyznadujf sa trvdcnostou upravy.
S0 prijemn6 a vyznaduj0 sa dobryTmi vlastnostami pri
transporte vlhkosti a priepustnostou, 6fm sa dosiahne
hrejivf alebo chladiui 06inok, lch plo5n6 hmotnost sa
pohybuje od 140-160 g/m2.

Hospod5rna vfroba hrubich run z recyklovanich
vl6kien
ytlESSfOFFE/TECHnische TEXTI LIEN, 47, 2001,
6 , .2 ,  s .  20

Typicklim prfkladom pouZitia trhanfch texti lnfch
a odevnfch odpadov alebo recyklovanfch kobercov
vr6tane podkladoviek aj penovyich su hrub6 rfna na
akustick0 a tepeln{ izoldciu. R0na sa pouZivaj0 najmti
v automobilovom priemysle. Do textilnej trhaviny sa
castokrdt priddva drvend pena z recyklilcie sedadiel.

Lam i novanie u ltrazvu kom
ytlESSf OFFE/TECHnische TEXTILIEN, 47,2001 ,
d .2 ,  s . 51 -54

V textilnom priemysle ale aj v priemysle r0novfch
textilii sa doraz viac pouZivaj0 ultrazvukov6 procesy.
Pomocou ultrazvuku je moZn6 realizovaf procesy ako -
laminovanie, speviovanie, razenie, rezanie a perforo-
vanie. V dldnku s0 uveden6 uihody laminovania pomo-
cou ultrazvuku;je vysvetlenf princfp pOsobenia ultraz-
vuku; d'alej nasleduje popis poZiadaviek na produkt.
Lamindt si zachovdva svoj textilnf ohmat a filtradn6
materidly svoje charakteristick6 vlastnosti. Firma Kues-
ters doddva nielen vlirobne linky na laminovanie ultraz-
vukom, ale aj laboratorne ultrazvukov6 kalandre.
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Silik6ny na povrstvovanie tkanin
ytlESSf OFFE/TECHnische TEXTILIEN, 47, 2001 ,
d. 2, s. 62-64

Predmetom dldnku su silikony, ktor6 sa pouZlvaj0 na
povrstvovanie tkanin. V 0vode su charakterizovane si-
lik6ny. Podrobnej5ie su popisan6 vlastnosti textilii pov-
rstvenfch silikon6m a ich pouZitie. Dalej s[ uveden6
vfsledky hodnotenia povrstveni PVC, PTFE a siliko-
nom.

Nov6 technologia vfroby priedu5nich folii a kom-
pozitnich foliovfch materi6lov
yLlESSfOFFE/TECHnische TEXTILIEN, 47, 2001,
6. 2, s. 67-69

Na folie a kompozitn6 f6liovd materidly su kladen6
nasledovn6 poZiadavky:

- bari6rov6 vlastnosti proti vode a infm kvapalindm;
- priepustnost vody, plynu, vzduchu a tepla;

- vysok6 pevnostiv tahu a trZn6 pevnosti u technic-
kfch a hygienickfch vfrobkov;

- textilnf ohmat a vzhlhd, dobni pocit pri nosenl;
- primeran6 vfrobnd ndklady;
- bezprobldmov6 konfek6n6 spracovanie.

V ostatnfch rokoch vyvinula firma Reifenhaeuser
okrem beZnfch uirobnfch sp6sobov folii a r0n aj celyi
rad alternatfvnych uirobnfch technol6gil. Jadrom no-
vej technologie je spdjanie a dlZenie priedu5n6ho folio-
v6ho kompozitn6ho materidlu, pri6om podla potreby sa
aplikovali r6zne uirobn6 postupy zndmych technologii:

- qiroba r0na pod tryskou;
- extr0zne povrstvovanie run;
- dlZenie kompozitn6ho materi6lu.

Pre pubtikovanie pripravita Ing. Val1ria eapekova,
VUTCH-CHEMITEX spo/. s r. o. Zilina,

S/ovenska republika
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