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PECULIARITIES IN HYGROSCOPIC PROPERTIES OF
TEXTILES MADE OF CHEMICAL AND NATURAL FIBERS.
NEW DATA AND ITS INTERPRETATION.

Teplouchova, M.V., Perepelkin, K.Ye., Kynin, A.T., Smirnova, N.A.,* Koitova, J.Yu.*

Sankt-Petersburg State University of Technology and Design, Russia

*Kostroma Technological Institute, Russia

The study deals with the static and kinematics evaluation of sorption-adsorption of moisture by
textile materials from aromatic polyamide, man-made filament yarn (Togilen, high-tenacity, Terlon),
cotton and flax yarn. There are shown isotherms and kinematics curves of the sorption and
adsorption of water vapours, analytical description of processes, calculation and comparison of
coefficients, that characterise specialities of hygroscopical properties of various materials.

Die Arbeit wurde gewidmet der Auswertung von Statik und Kinetik der Sorption-Adsorption von
Feuchtigkeit durch textille Materialien aus aromatischer polyamid-chemischer Seide (Togilen,
hochfesten, Terlon) und Garnen aus Baumwolle und Lein. Angeflihrt wurden Isothermen und
kinetische Kurven der Sorption und Adsorption vom Wasserdampf, analytische Beschreibung der
Prozessen, Berechnung und ein Vergleich der Koeffizienten, die Eigentimlichkeiten hygrosko-
pischer Eigenschaften verschiedener Materialien charakterisieren.

[lannasn paGora noceueHa oleHKe CTaATUKA U KMHETUKU COPOUMU-1€copO UMM BAATH TEKCTHILHLIMHU
MaTepualamMu U3 apoMaTuieckux noanamuannix (toruned, CBM, tepaon) xumuueckux HUTEH U XJIONYATO-
HyMaxHOi, AbHAHOM npAXH. [IpuBeseHbl U30TEPMBI M KUHETHYECKNE KPUBbHIC COPOUMU-T1CCOpOUNM
BOJAHBIX MAapOB, @aHAJIUTUYECKOE OMUCAHUE MPOIECCOB, PACYET U CONOCTABJIEHUE KOAPPUIMCHTOB,
XapaKTepU3yIolMX 0COBEHHOCTU TUIPOCKONMYECKMX CBOKCTB Pas/MYHLIX MATEPUAIIOB.

Praca je venovana hodnoteniu statiky a kinetiky sorpcie-adsorpcie vihkosti textilnymi mate-
ridlmi z aromatického polyamidového (Togilen, vysokopevnych,Terlon) chemického hodvabu
a bavinenej a lanovej priadze. Uvedené st izotermy a kinetické krivky sorpcie a adsorpcie vodnych
par, analyticky popis procesov, vypocet a porovnanie koeficientov, charakterizujucich zvia3tnosti

hygroskopickych vlastnosti réznych materidlov.

Introduction

An actuality of the problem of interaction between
water and textiles is stipulated by the effect of moistu-
re under real producing and exploating conditions.
Traditional indexes of textile’s moisture regain are not
sufficient to characterize hygroscopic properties. In
static and kinetic investigations the process of water
desorption from textiles are not considered often.

However, both sorption and desorption are the parts
of equilibristic system ,human body — textile —
atmosphere“. Moreover, not only the moisture regain,
but also the rate of moisture sorption and desorption
are very important.

Several authors [1—3] made attempts to estimate
the kinetic processes, e.g. the speed of moisture
transportation. These aproaches are closer to real
processes in, but results are not generalized. The
indexes of common water-transphering describe the
kinetic uncompletely, because desorption was not ta-
ken into account.

So the characteristics to use of hygroscopic pro-
perties do not express the whole sorption-desorption
process, because the desorption and kinetic had been
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studied very seldom. The modern methods in re-
search hygroscopic properties and majority of data
do not give all usefull information.

The aim of the present paper is to compare the
hygroscopic properties of textile threads made of che-
mical thermostable fibers based on aromatic polymers
(Terlon, SVM, Togilen**) and natural cellulose yarns
(cotton, flax) (tab. 1) to illustrate some peculiarities.

The textiles made of the chemical and natural cellu-
lose polymers were taken in consequence of re-
semblance in the structure [7, 8, 9, 11]:

— on the molecular level they have polar functio-

nal groups,

— on the submolecular level they have well regu-

lated molecular chains and high crystallinity.

Sorption properties of polymer materials are defi-
ned by the chemical composition, structure of mate-
rials and outer conditions [7]. The main determining
factors are polarity, number and accessiblity of
functional groups [8,9].

**The Terlon is an aromatic para-polyamid fiber, SVM is a aro-
matic polyamid fiber with heterocycles in chain, Togilen is
a meta-para-copolyamid fiber [12].
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Table 1 Basic parameters of samples

Number Linear Twist Tenasity Strain
and type density breaking
of sample tex 1/m sN/tex %
1. SVM thread 29,4 100+ 10 176,0 2,8
2. Terlon thread 29,4 120+ 20 161,0 2,6
3. Togilen thread 24,4 100+ 10 28,0 12,0
4. Cotton yarn 16,5 380+ 10 9,2 4,0
5. Flax yarn 52,0 340+ 20 17,0 1,9

Molecular hardness, strong molecular interaction
and reguliarity of structure are general peculiarities
of thermostable threads and cellulose yarns, taken
to compare [5—9, 11]. These determine the high
temperature of grass-transition in dry state. The most
oriented threads is the Terlon.

Experimental section

Statics and kinetics of sorption-desorption of wa-
ter steams at 20 °C have been studied by gravimetric
method. The preparation of samples was including
a vacuuming above CaCl, because structure changes
did not take place [10]. The curves of kinetic was ta-
ken by moving of samples from exsiccator with
0 % humidity to exsiccator with humidity about
98 % and back.

Statics of sorption-desorption moisture

The isotherms have a similar convex-concave-form
(fig. 1), which corresponding for the hydrofilic mate-
rials. These graphs may be divide into three areas,
everywhere in the concrete interaction of water mo-
lecules with threads is characterizing conventionally.

The steepness of the first convex area of these iso-
therms to turning in line is dependended by the
energy of the water—polymer s interaction.

The SVM and Togilen, which contained the functio-
nal groups with well affinity to water, have the big-
gest steepness. The Togilen is characterized by the
most friable submolecular structure, therefore, the
isotherms is placed essentially higher then all threads.

The isotherms of flax and cotton yarns show less
humidity then previous on starting section. The
crystallinity of flax are lower then of cotton because
it has a lignin [8, 9]. The varieties of sorption pro-
perties are explained by its containing.

The lowest graph is the isotherm of Terlon becau-
se one has a high crystallinity and high oriented
structure (see fig. 1).

The aggregates of water molecules are increasing
after filling of all easy to access of functional poly-
mer groups.

All threads of present investigation have the increa-
sed area of isotherm afterwards by point of inflec-
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Fig. 1 The isotherms of water sorption-desorption at 20 °C in texti-
les (symbols see in tabl. 1). The scheme of find the in-
flection point is placed above of graphs.

tion, which accorded to the sorption of polymers in
high-elastic state and beginning to form aggregates
of water molecules. The long concave areas of graphs
are characterized by Togilen thread, flax and cotton
yarns unlike SVM and Terlon.

The isotherms sorption-desorption to pressure of
water steams to 0,95 of these threads can be writ-
ten as an equation TVM (1):

W = Wo x exp{—[-R x Tx Ln(P/Ps)/E]"’ +
+ax (T-To)} (1)
where W — humidity at concrete conditions (T, P/Ps),
Wo — maximum humidity of amorphous
polymer’'s part at T,
T - temperature of experiment,
P/Ps — pressure of water steams,
E - characterizing energy of sorption,
o — coefficient of temperature,
To — temperature, at that Wo, E,
was estimated.

The indexes of equation (1) was calculated for
stamples (tab. 2). It is proposed, sorption take place
in amorphous parts of structure (4).

The coordinates of graph s inflection point are
shown at that conditions the glass-transition of po-
lymer begin (see tab. 2). It is necessary to note, that
point of isotherm s inflection of cotton yarn are pla-
ced at lowest P/Ps, then of Togilen and flax, Terlon
and SVM. An agility of structural elements is increa-
sing and the sorption s capacity is beginning to grow
at these conditions.



Table 2

Indexes of isotherms sorption water steams (according to equation 1)

Number Constants of equation (1) Inflection point Correlation’s
and type
of sample a, K™ Wo, % E, kJ/mole W, % P/Ps coefficient*
1. SVM thread -0,0083 12,37 1,9 10,72 0,68 -0,993
2. Terlon thread -0,0023 9,04 2,5 6,38 0,58 -0,999
3. Togilen thread -0,0083 45,42 2,25 14,02 0,46 -0,969
4, Cotton yarn -0,0042 12,46 2,98 4,26 0,35 0,987
5. Flax yarn -0,0042 14,49 2,98 7,09 0,47 0,933

*Correlation coefficient of calculated data with experimental

The stronger tendency to graph’s bend is marked
by the isotherms in relative coordinates (fig. 2). It is
noted, curve of flax yarn coincide with isotherm of
Togilen practically.

1.0
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[/\l max
075
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0 01 02 03 04 05 06 07 08 09 1
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Fig. 2 The isotherms of water sorption in relative coordinates
(symbols according tabl. 1, 2)

All isotherms of threads have considerabie hyste-
resis. The largest square of hysteresis is looked on
isotherms threads Togilen and SVM. It is testifeing
about irregularity of structure and unreturning of
changes, which were the result of sorption.

Discussion of isotherms of sorption and desorption
testify about two orders of moisture regain in texti-
les:

at P/Ps = 0,65

Togilen > SMV > cotton > flax > Terlon,

at P/Ps = 0,98

Togilen > cotton > flax > SVM > Terlon.

Kinetic of sorption-desorption process

The kinetic characteristics can be described about
speed of equilibrium’s achievement, which is de-
pended by forms, sizes and structure of textile. The
kinetics curves are represetatived on fig. 3, 4.

The analysis this kinetic curves showns two sta-
ges of processes with different bonds of moisture and
textile functional groups. The outer diffusion dominate
on first stage of interaction, diffusion water inside fi-
bers determine the second stage of kinetic. Thread
SVM is characterized by the longest time to achie-
vement of equilibrium [11].

W7

0.2
rd
A
Fig. 3 The kinetic curves of sorption water vapor in usual and

logarithmic coordinates (Equations (2, 3); symbols accord-
ing tabl. 3) ’
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Fig. 4 The kinetic curves of desorption water vapor in usual and
logarithmic coordinates (2°, 3"); symbols according tabl. 3)

The starting areas of curves to 50 hours of expo-
sition can be expressed by exponential equations
approximately [4]:

for sorption W = W, % [1- exp(-Ks x t5)]
for desorption W = W,,,, x [exp(-Kd x t%)]

(2
@)
were W, — equlibrium (limited) humidity of textile,

Ks, Kd - coefficients,

Bs, Bd - constants of speed,
t — time.

Twin logarithms of equations (2), (2°) give the equa-
tions of straight lines (fig. 3, 4):

for sorption In[-In(1-W/W,,)] = In(Ks) + Bs xIn t (3)
for desorption In[IN(W/W,,.,)] = In(Kd) + Bd xInt (3")

The calculated indexes are represented in tab. 3.
Coefficients Ks and Kd characterize of process’speed
in first minutes of interaction, Bs and Bd is equile the
speed to establishment equilibrium s humidity.

Analyses of kinetics of moisture sorption and de-
sorption allow statenext order of textiles:

Togilen > Terlon > cotton > flax > SVM.

This order is different then the order of equi-
librium’s humidity.

CONCLUSIONS

1. In present paper is compared the characteristics
of static and kinetic of water sorption-desorption in
natural and chemical textiles. The orders of textiles
by static and kinetic processes are different.

2. Togilen is the more hygroscopic then other. The
relative moisture regain to maximum humidity of texti-
le at sorption by Togilen is like by flax.

3. All these textiles have similar convex-concave-
form of isotherms, which can written by new equa-
tion TVM. Peculiarities in sorption on concrete areas
can be explained by specifics of chemical composi-
tion and structure.

4. The isotherms have a hysteresis, which say about
unreturning of changes. The larger square of hyste-
resis is looked on isotherms Togilen and SVM then
other.

5. The kinetics of water sorption have been stu-
died and written by exponential equations. Parame-
ters of this model are characterizing of sorption’s and
desorption’s speed.

6. The reseived data and worked methods give
a sufficiently general description of complex hygrosco-
pis properties, which very important for producers and
users of textiles. The using of calculated equations
(1, 2, 27) allow to prognosis the humidity and beha-
viour of textiles in real and extremal conditions.

Table 3 Kinetics of sorption-desorption water steam (according equations 2,2)

Number SORPTION DESORPTION
and W = W, x [1 — exp(-Ks x t*)] W =W_, x[1 - exp(=Kd x %]
type
of Wonax Ks as Corr. Wonax Kd qd Corr.
sample coeff.** coeff.**
1. SVM thread 18,0 0,511 0,174 0,954 18,0 0,508 0,508 0,878
2. Terlon thread 9,3 0,959 0,488 0,968 9,3 0,801 0,367 0,979
3. Togilen thread 31,0 0,42 0,576 0,997 31,0 0,384 1,032 0,966
4. Cotton yarn 20,0 0,51 0,337 0,997 20,0 0,771 0,6 0,94
5. Flax yarn19,5 19,5 0,761 0,298 0,91 19,5 0,842 0,271 0,955

**Correlation coeficient of calculated data with experimental

Vidkna a textil 3 (1) 2—6 (1996)
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ZVLASTNOSTI HYGROSKOPICKYCH VLASTNOSTI
TEXTILNYCH MATERIALOV NA BAZE CHEMICKYCH
A PRIRODNYCH VLAKEN

Teplouchova, M. B., Perepelkin, K. E., Kynin, A. T., Smirnova, N. A., Koitova, J. Yu.*

Sankt-Peterburgska $tatna univerzita technolégie a dizajnu, Rusko

*Kostromsky technologicky in8titut, Rusko

Praca je zamerana na hodnotenie statiky a kineti-
ky sorbcie-adsorbcie vihkosti textilnymi materialmi
z chemickych a niektorych prirodnych viaken, analy-
ticky popis procesov, vypocet a porovnanie koefi-
cientov, charakterizujucich zvlastnosti hygroskopic-
kych vlastnosti réznych materialov.

Skdmany bol aromaticky polyamidovy (Togilen, vy-
sokopevny, Terlon) hodvab, bavinena a lanova pria-
dza.

V3etky zistené izotermy maji zhodné vypuklo-du-
té tvary, charakteristické pre napuciavajuce absor-
benty. |1zotermy sorbcie-adsorbcie vihkosti st popi-
sané jedinou rovnicou teoreticko-pravdepodobnostné-
ho modelu. Pre vSetky druhy vidken boli zistené ko-
eficienty rovnice modelu, ¢o umoznuje prognézova-
nie hodndt sorbcie a zmeny vlastnosti textilnych ma-

teridlov v Sirokom rozsahu vonkajSich podmienok
s prihliadnutim na teplotu. Stanovené boli koncen-
tracné body zaciatku skelného prechodu polyméru
pod vplyvom vihkosti.

Izotermy sorbcie-adsorbcie skimanych vldken maju
hysteréziu r6znej hodnoty.

Typicke kinetické krivky sorbcie-adsorbcie vihkos-
ti danymi materialmi maju exponencidlny charakter.
Uvedeny je matematicky model kinetiky sorbcie-ad-
sorbcie, ukazovatele ktorého charakterizuju rychlost
pohlcovania a vydaja vihkosti.

Ziskané ukazovatele statiky a kinetiky sorbCnych
procesov odrazaju obraz pohicovania a odovzdava-
nia vlhkosti, potrebnych pre predpovedanie chovania
sa textilnych materialov pri ich vyrobe a vyuzivani
a umoznuju tiez porovnanie roznych vldken.
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BLENDED FIBRE-FORMING POLYMER SYSTEM
PP/POLYAMIDEUREA |I.
Preparation of Polyamideurea and Thermal Stability
of Mix Melts PP/PAU

Kristofi¢, M., Marcincin, A., Ujhelyiova, "Prchal, V., A., Legén, J.

Faculty of Chemical Technology, Slovak Technical University, Bratislava, SR

‘Chemical Faculty of VUT, Brno, CR

The preparation of polyamideureas from e-caprolactam, urea, adipic acid and 1,4-bis-(3-ami-
nopropyl)piperazine is described in the first part of this paper.

Blended polymer systems polypropylene—polyamideurea are investigated in terms of thermal
stability of mix melts by measurements of weight flow rate — WFR. Lower viscosities and better
thermal stability of mix melts are documented by experimental results.

Die Darstellung von Polyamideharnstoffe und ihre einige Eigenschaften sind im ersten Teil der
Arbeit beschrieben worden. Beim Untersuchung der Thermostabilitat von mit Polyamideharnstoffe
modifizierten Polypropylenfasern hat sich gezeigt, daB3 diese die Thermostabilitdt verbessern.

B npeaslaraeMoil ctaTbM aBTOPbl 3aHMUMAIOTCA NMPUTOTOBJIEHMEM M HCKOTOPbIMBI CBOUCTBAMM
nojitaMuiaMoueBu. Vizyuesue TepMUYECKOid YCTOUIMBOCTU MOJIUNPONUICHL MOAUMUIIUPOBAHHOTO
110J1MAMUAMOYEBMHAMY TI0KA3aJ10, YTO MPUIOTOBJICHHLIC NOJMAMUIMOYEBUHLI YIYYLIAIOT TCPMUUCCKYIO
YCTOMYMBOCTh BOJOKHOOD Pasyioero noMnponuieHa.

Priprava a vlastnosti

polyamidmocovin z e-kaprolaktamu,

mocoviny, Kkyseliny adipovej

a 1,4-bis-(3-aminopropyl)piperazinu su popisané v prvej ¢asti prace.
Priprava polymérnych zmesnych systémov polypropylén—polyamidmocovina a sledovanie
termickej stability zmesnych tavenin meranim ich hmotnostného prietoku poukézali na nizSie visko-

zity a lepSiu tepelnu stabilitu tychto tavenin.

INTRODUCTION

The preparation of blended fibre-forming systems
is arelative new, simple and perspective way to
improve commercial homopolymers and products
from them, which have not always the required pro-
perties. It is clear that by blending we can purpose-
fully improve some properties but others can be par-
tially deteriorated. The most important is to find
a compromise between the higher improving of de-
sirable properties and the smallest deterioration of the
basic (e. g. mechanical or other) properties.

As additives for blending we can use low molecu-
lar or macromolecular modifiers. Additives with higher
molecular weight have usually better properties and
during the polyreaction we are able to regulate their
molecular weight. Mix melts have usually lower visco-
sities [1].

The preparation of these additives by existing
technologies might be also economically interesting
(e. g. preparation of copolyamides, polyamideureas
on the base of e-caprolactam in the bulk). In addi-
tion, above mentionned polymers have the similar
chemical character what enables to prepare compa-
tible blends with better properties (e. g. in the case
of blending with PA 6).

Vldkna a textil 3 (1) 7—12 (1996)

Additives containing tertiary nitrogene (of piperazi-
ne type) have positive influence not only on the dyea-
bility or sorption properties of blended (PP or PA 6)
fibres [2—8], but also on the stability of these fibres
against UV light [9].

This fact encourage us to apply the polyamideu-
reas with piperazine cycles and to investigate them
in terms of the thermal stability of PP modified by
them.

EXPERIMENTAL
Preparation of additives and their properties

Polyamideureas (PAU) — additives on the base of
e-caprolactam (CL), urea (U), 1,4-bis-(3-aminopro-
pyl)piperazine (PIP) and adipic acid (AA) were pre-
pared by poly(addition-condensation) reaction in 2
steps in the nitrogene atmosphere and mixing during
the first step. Proportions of monomers, conditions
of polyreaction and properties of the prepared PAU
and polypropylene (PP) are given in Tab.1.

The general formula of the polyamideurea PAU pre-
pared is on the next page.

The relevant indexes — a, b, ¢ — according to
Tab. 1.



‘ a HN— (CHz)s — CO-—
HN—(CHo)s =N, N—(CHz)s —NH—CO—(CHz)e—CO{—tNH—(CH)s—N_ N—(CHls—NH—CO1 (CH)s —CO-+

Table 1 Proportions of monomers, conditions of polyreaction and properties of PAU and PP

Monomer PAU 1 PAU 2 Property PAU 1 PAU 2 PP
mol mol
a) urea 0,1 0,2 ], mig™ 15* 23* 50"
a) PIP 0,1 0,2 T °C 137 103 168
b) nylon salt 0,15 0,15 AMygec, W % 4 8 0
PIP + AA
c) CL 1,0 1,0 AMggoec,, WL % 4 6 0
Conditions l. step Il I. step Il. Cpipy WE % 24,2 31,8 0
T, °C 140—150 190 120—130 190 *in m-cresol at 20 °C
melt flow index at 230 °C in g/100 min
t, hour 6 1,5 3,5 4 Am - the loss of weight at relevant temperat.

After the reaction, the hot-melt plastic of PAU was
poured onto the metal plate in form of a cylinder, cut
into granules and dried in a vacuum oven.

2.2 Preparation of mixed polymers

The polypropylene with 0—5 wt.% of PAU 1 andfor
PAU 2 was mechanically mixed and melted in
a single-screw ribbon extruder. The blended ribbon
of PP + PAU was cooled down in cold water and cut
into the blended granulate. The temperatures of zo-
nes were T, = 170°C, T, = 240 °C, T; = 240 °C. The
air-dried blend was finally vacuum dried and used for
testing the thermal stability of the hot-melt blended
plastic PP + PAU.

Thermal stability of the mix melts

Thermal stability of PP and PP + PAU blends was
tested by measuring the weight of melt escaped from
the flow channel of plastometer VP-05 at T = 250 °C,
shear stress 1 = 23430 N.m™2, diameter of channel d =
1.10® m. Results are given in Tabs 3—8.

Experimental data for calculation the viscosity
n (Tab. 2) were measured by the same plastometer
VP-05 at 1, = 19516 N.m™, 1, = 27322 N.m™ and
T=250°C.

3. SUMMARY

Table 2 Viscosity n of mix melt versus concentration of PAU at
T=250'C and 1, = 19516 N.m2 and 1, = 27322N.m™2

System 1, N.s.m™
Additive, wt. % 0 1 2 3 5
PP+ PAU 1 1, 1204,7 1096,4 1021,8 1066,4 1084,2
T, 958,7 870,1 736,4 856,5 758,9
PP + PAU 2 1, 1204,7 1043,6 1102,6 1141,3 1043,6
T2 958,7 791,9 818,0 7851 801,2

From the results given in Tab. 1 we can state that
the monomers used are suitable for preparing the
additives. Polyamideureas with lower molecular
weight (according to [n]) were prepared. The pro-
longed second step of polyreaction favours the higher
value [n] of PAU. The higher is the amount of PIP
the lower is their T,

Tabs. 3—8 document the behaviour of mix melts.
Absolute values of the weight flow rate (WFR) given
in Tabs. 3—4 cannot show us clearly the influence
of PAU on the thermal stability of mix melts. The re-
lative values or differences between values of modi-
fied and unmodified PP melts are much better for
understanding their influence.

In Tabs. 5 and 6 the differences of WFR of modi-
fied PP as a dependence of concentration of PAU (re-
ferred to the WFR of unmodified PP) are given. In
Tabs. 7 and 8 the differences of WFR of modified
and unmodified PP as a dependence of the time of
thermal exposition (referred to the time t, = 0) are
given.

WEFR of unmodified PP and PP modified both with
PAU 1 and PAU 2 rises proportionally with the
concentration of additive. This effect is more pro-
nounced at the higher concentration and especially
in the blends with PAU 1. This is due to the character
of PAUs, which are not true polymers (with high mo-
lecular weight) but semipolymers with a relatively low
Tm and lower viscosity under conditions of experi-
ment, i.e. T = 250°C. That is why the viscosity of
blended melt is lower (and WFR is higher) in compa-
rison with unmodified PP (Tab. 2). In addition, the
chemical character of PAU which is absolutely diffe-
rent with that of PP causes desintegration of the ho-
mogeneous field of intermolecular bonds in unmodi-
fied PP. The consequence is the additional lowering
of viscosity.

If we compare the differences of WFR after 50min
of exposition at T = 250 °C we can conclude that the
WFR of all samples PP+ PAU2 and samples
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PP +1wt.% of PAU 1 as well as PP + 2 wi.% of PAU 1
is lower than for unmodified PP (3,1 g/100min). Extre-
mely, it is evident for the sample PP + 3 wt.% of
PAU 2 which has the highest stabilized effect on the
WFR during all investigated time of thermal exposi-
tion (10—50 min). This fact proves the stabilization
effect of PAU. The thermal stability of mix melt is bet-
ter in comparison with that of unmodified PP.

In the samples PP+3wt.% of PAU 1 and
PP + 5wt.% of PAU 1 (where the above mentionned
value is higher, but not much more than for unmodi-
fied PP) the higher concentration of PAU 1 with lower

Table 3 Weight flow rate WFR versus concentration of PAU 1

and time
WFR time, min AWFR
g/100min g/100min
c, wt.% 0 10 20 30 40 50
0 8,7 9,3 99 10,5 11,1 11,8 3.1
1 10,6 10,8 110 11,1 114 11,8 1,2
2 10,4 10,8 11,2 11,9 125 13,2 2,8
3 129 133 146 149 154 16,5 3,6
5 13,7 149 156 16,8 17,0 175 3,8

Table 4 Weight flow rate WFR versus concentration of PAU 2

and time
WFR time, min AWFR

g/100min 9/100min
c, wt.% 0 10 20 30 40 50

0 8,7 9,3 99 105 11,1 11,8 3,1

1 10,7 12,0 129 13,56 131 13,3 2,6

2 10,5 116 116 120 124 127 2,2

3 11,0 1156 121 121 121 124 1,4

5 11,2 124 13,1 13,3 13,6 14,1 2,9

viscosity causes this increase of WFR after 50 min
(Tabs. 3 and 4).

If we judge the influence of concentration of PAU
during the time of fusion we can see, that with higher
concentration of PAU 2, the same (or lower) value
of WFR, (than at the time t; = 0) is reached in
a shorter time t, (at 1 wt.%, 2wt.% and 3wt.% — t, =
40 min, 20 min and 10 min resp.) It means that the
dropping of WFR caused by the addition of additive
PAU 2 is compensated by the thermal stabilization
effect of PAU (Tab. 5)

Table 5 Differences of WFR PP/PAU1 and WFR PP versus

time
AWFR time, min
g/100min 0 10 20 30 40 50
1/0 1,9 1,5 1,1 0,6 0,3 0,0
2/0 1,7 1,5 1,3 1,4 1,4 1,4
3/0 4,2 4,0 4,7 4,4 4,3 4,7
5/0 50 5,6 57 6,3 59 57

AWFR 1/0 - the difference between WFR of mix melt PP+ 1wt.%
of PAU1 and WFR of unmodified PP
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Mix melts with PAU 1 behave similarly. At the
concentration 1 wt.% and 2 wt.% of PAU 1 the value
WFR, is reached at the time t, = 10 min and is drop-
ping gradually with increasing time till 50 min. At the
concentration 3 wt.% and 5 wt.% of PAU 1, the WFR
rises and maintains its higher and stabilized value.
The effect of lower viscosity of PAU 1 (which might
cause higher values of WFR) is compensated by the

Table 6 Differences of WFR PP/PAU 2 and WFR PP versus

time
AWFR time, min
g/100min 0 10 20 30 40 50
1/0 2,0 2,7 3,0 3,0 2,0 1,5
2/0 1,8 2,3 1,7 1,5 1,3 0,9
3/0 2,3 2,2 2,2 1,6 1,0 0,6
5/0 2,5 3,1 3,2 2,8 2,5 2,3

AWFR 1/0 and others - like above

thermal stabilization effect of PAU. The result of this
simultaneous effects is a relative stability of WFR
(Tab. 6).

‘From Tabs. 7 and 8 we can see how much the
WFR of each blended system rises in comparison
with the time t, = 0 during the thermal exposition.
The best thermal stability (the lowest rising of WFR)
have systems PP + 1 wt.% and PP + 2 wt.% of PAU 1
and + 3 wt.% of PAU 2 (WFR always below the WFR
of PP). A good thermal stability have also systems
PP +1wt.%, +2wt.%, +5 wt.% of PAU 2 and PP
+ 3 wt.% of PAU 1, particularly at higher periodes of
thermal exposition (40—50 min).

The worse thermal stability of all investigated blends
has the system PP + 5 wt.% of PAU 1, where all va-
lues of WFR are higher in comparison with that of

Table 7 Differences of WFR (applying to the t, = 0) versus
concentration of PAU 1 and time

AWFR

g/100 min time, min

PAU, wt.% 10 20 30 40 50
0 0,6 1,2 1,8 2,4 3,1
1 0,2 0.4 0,5 0,8 1,2
2 04 0,8 1,5 2,1 2,8
3 0,4 1,7 2,0 2,5 3,6
5 1,2 2,2 3,1 3,3 3,8

Table 8 Differences of WFR (applying to the t, = 0) versus
concentration o PAU 2 and time

AWFR

g/100 min time, min

PAU, wt.% 10 20 30 40 50
0 0,6 1,2 1,8 2,4 3,1
1 1,3 2,2 2,8 2,4 2,6
2 1,1 1,1 1,5 1,9 2,2
3 0,5 1,1 1,1 1,1 1,4
5 1,2 1,9 2,1 2,4 2,9




unmodified PP (also due to the highest amount —
5 wt.% of the additive of lower viscosity).

CONCLUSIONS

1. By poly(addition-condensation) reaction we can
prepare semipolymers — polyamideureas with diffe-
rent amount of piperazine cycles and molecular
weight — according to the proportions of monomers
and conditions of polyreaction.

2. Viscosity 11 of mix melt is always lower than for
unmodified polypropylene.

3. Thermal stability (considered as weight flow
rate — WFR) of mix melt is given by superposition of
lower viscosity and the thermal stabilization effect of
polyamideureas and the mutual interactions of nonpo-
lar polypropylene and polar polyamideurea.

4. Generally, the polyamideureas prepared, decrea-
se the WFR of mix melt. The type of additive and its
amount as well determine WFR and the time ne-
cessary for the treatment of the melt into the product.
According to this aspect all investigated concentra-
tions, except 5 wt.% of PAU 1, are suitable.

Authors thanks Mr. P. Hodul (Department of Fibres and Textile
Chemistry, CHTF STU, Bratislava) for his willingness to review this

paper.

Reviewed by Mr. P. Hodul, Department of Fibres and
Textil, CHTF STU, Bratislava, Slovak Republic.

REFERENCES

1. Gréf, I, Zemlitka, A., Kristofi§, M.: Tokové vlastnosti
vlaknotvornych zmesi PP-PA 6, Plasty a kauCuk, 25,
1988(1), p. 17—21

2. Kristofig, M., Pikler, A.: Stadium aditiv k vldknotvornym po-
lymérom, Chemické vlakna, 26, 1976(1—2), p. 54—61

3. Kiristofi¢, M., Pikler, A., Beniska, J.: Study of Mixtures of Poly-
e-Caprolactam and Polyetherureas, Buletinul Institutului Poli-
tehnic DIN IASI, Tom. XXVI (XXX), fasc. 1—2, 1980, Sectia
I, Chimie si Inginerie Chimica, p. 256—30

4. Kristofic, M.: Modified Polypropylene Fibres, Fibres and Texti-
les in Eastern Europe, 1994, 2, No 2 (5), p. 38—39

5. Kiristofi¢, M., Marcingin, A., Prchal, V.,Ujhelyiova, A., Legén,
J., Padkova, E.: Modification of PA 6 by Copolyamides,
Vidkna a textil, 1, 1994(1), p. 201—205

6. Marcingin, A., Kristofi¢,M.: Some Aspects of Dyeing Synthetic
Fibres in Mass, Fibres and Textiles in Eastern Europe, 1994,
2, No 3 (6), p. 38—42

7. USA pat. 208320218

8. Jap. pat. 32 755/1972

9. Fr. pat. 2177916

ZMESNY VLAKNOTVORNY POLYMERNY SYSTEM
PP/POLYAMIDMOCOVINA

Kristofi¢, M., Marcingin, A., Ujhelyiova, A., "Prchal, V., Legén, J.

Chemickotechnologickd fakulty, STU, Bratislava, Slovenska republika

Chemické fakulta Vysokého ugeni technického, Brno, Ceska republika

uvoD

Priprava zmesnych vlaknotvornych systémov je re-
lativne nov4, jednoducha a perspektivna cesta zlepse-
nia vlastnosti beznych homopolymérov a vyrobkov
z nich, ktoré nemaju vzdy pozadované vlastnosti.
MieSanim mézeme zamerne zlepSit niektoré vlastnos-
ti, ale iné sa mdzu ¢iastoéne zhorsit. NajddlezitejSie
je najst mieru medzi zlepSenim Zelatelnych vlastnosti
a ¢o najmensim zhor§enim zékladnych (napr. mecha-
nickych ¢&i inych) viastnosti.

Ako aditiva pre pripravu zmesi mdézeme pouzit
nizkomolekulové alebo makromolekulové modifikéato-
ry. Aditiva s vy33ou molekulovou hmotnostou maju
zvyCajne lepsie vlastnosti a v priebehu ich pripravy
(pocCas polyreakcie) mézeme regulovaf ich moleku-
lovil hmotnost. Zmesné taveniny maji oby€ajne nizSiu
viskozitu [1]. Priprava takychto aditiv jestvujacimi
technolégiami by mohla byt tiez ekonomicky zauji-
mava (napr. priprava kopolyamidov, polyamidmoco-
vin na zaklade e-kaprolaktamu polyreakciou v tave-
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nine). Naviac, vysSieuvedené polyméry maji chemic-
ky charakter, ktory dovoluje pripravit znaSanlivé zmesi
s lepSimi vlastnostami napr. s PA 6.

Aditiva obsahujuce terciarny dusik (piperazinoveé-
ho typu) maju priaznivy vplyv nielen na vyfarbitelnost
alebo sorpéné vlastnosti zmesnych (PP alebo PA 6)
vldken [2—8], ale aj na stabilitu viaken vodi ultrafia-
lovému svetlu [9]. To nds podnietilo pouzit polya-
midmocoviny s piperazinovym jadrom a odskusat ich
z hladiska tepelnej stability polypropylénu modifiko-
vaného takymito polyamidmocovinami.

EXPERIMENTALNA CAST

Polyamidmocoviny (PAU) - aditiva na zaklade
e-kaprolaktamu (CL), moc¢oviny (urea), 1,4-bis-(3-ami-
nopropyl)piperazinu (PIP) a kyseliny adipovej (AA) bo-
li pripravené poly(adi¢no-kondenzacnou) reakciou
v dvoch etapach v dusikovej atmosfére, za mieSania
v prvej etape. Po reakcii bola hortca tavenina PAU
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vyliata na kovovu platiiu vo forme struny, posekana
na granuly a vdkuovo vysu$ena. Pomer monomérov,
podmienky polyreakcie a vlastnosti pripravenych
PAU, ako aj polypropylénu (PP) st v Tab. 1.

Priprava zmesnych polymérov

Polypropylén s 0—5 hm.% PAU 1 alebo PAU 2 boli
mechanicky zmie$ané a pretavené na jednoSneko-
vom extridere. Zmesna struna PP + PAU bola schla-
dena vodou a porezana na zmesny granulat. Teplo-
ty zon v extrudere boli: T, =170 °C, T,= T, = 240 °C.
Vzduchosuchy granulat bol vakuovo vysuseny a po-
uzity pre stanovenie tepelnej stability zmesnych ta-
venin PP + PAU.

Tepelna stabilita zmesnych tavenin

Tepelna stabilita PP a zmesi PP + PAU bola sta-
novena meranim hmotnostného prietoku WFR na
plastometre VP-05 pri T = 250 °C, © = 23430 N.m™
a priemere otvoru d =1.10"m. Vysledky st v Tab.
3—8.

Experimentalne Udaje pre vypocet viskozity n
(Tab. 2) boli namerané tym istym plastometrom
VP-05 pri 1, = 19516 N.m™2 a1, = 27322 N.m™
aT=250"°C.

DISKUSIA

Vysledky v Tab. 1 ukazuju, Zze pouzité monomeéry
su vhodné pre pripravu aditiv. Boli pripravené polya-
midmocoviny s nizSou molekulovou hmotnostou (su-
diac podla [n]). Predizenie druhého stupfia poly-
reakcie kladne pdsobi na zvySenie molekulovej hmot-
nosti polyamidmoc&ovin. So zvySenym obsahom PIP
v polyamidmocovine sa znizuje T,,.

Tab. 3—8 dokumentuju chovanie sa zmesnych ta-
venin. Absoltutne hodnoty hmotnostného prietoku -
WFR (Tab. 3—4) neukazuju jasne vplyv PAU na te-
pelnu stabilitu zmesnych tavenin. Relativhe hodnoty
resp. rozdiely medzi hodnotami WFR modifikovanych
a nemodifikovanych PP tavenin su vhodnejsie pre
pochopenie vplyvu PAU. V Tab. 5 a 6 si dané zme-
ny WFR modifikovanych PP ako zavislost od
koncentracie PAU (vztahované na WFR nemodifiko-
vaného PP). V Tab. 7—8 su dané rozdiely WFR mo-
difikovaného a nemaodifikovaného PP ako zavislost od
¢asu tepelnej expozicie (vztahované na ¢as t, = 0).

WFR nemodifikovaného PP a PP modifikovaného
PAU 1i PAU 2 stiipa postupne s koncentraciou aditi-
va. Tento vplyv je viac viditelny pri vy§Sich koncentra-
ciach a najméa v zmesiach s PAU1. Je to spdsobené
charakterom PAU, ktoré nie su ,pravé"” polyméry (s vy-
sokou molekulovou hmotnostou), ale maju strednu
molekulovd hmotnost s relativne nizkym T,, a niz8ou
viskozitou za podmienok merania t.j. pri T = 250 °C.
Preto viskozita zmesnych tavenin je nizsia (a WFR
vy$8i) v porovnani s nemodifikovanym PP (Tab. 2).
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Navyse Upine iny chemicky charakter PAU v porovna-
ni s PP spdsobuje rozpad homogénneho pola medzi-
molekulovych vézieb nemodifikovaného PP.V désled-
ku toho sa dodatocne znizi viskozita taveniny. Ak po-
rovname rozdiely WFR po 50 min namahani pri T =
250 °C vidime, Ze WFR vSetkych vzoriek PP + PAU 2
avzoriek PP+1hm.% aPP+2hm.% PAU 1 si
niz$ie ako u nemodifikovaného PP (3,1 g.100™".min™").
Extrémne je to vidiet u vzorky PP + 3 hm.% PAU 2,
ktora ma najvyssi stabilizaény vplyv na WFR podas
celého sledovaného intervalu tepelného pdsobenia.
Tento fakt dokazuje stabilizacny vplyv polyamidmoco-
vin. Tepeln4 stabilita zmesnych tavenin je lep3ia v po-
rovnani s tepelnou stabilitou nemodifikovaného PP.

Vzorky PP + 3hm.% PAU 1 a PP + 5 hm.% PAU 1
(rozdiely WFR vyssie, ale nie ovela viac ako nemo-
difikovaného PP) maju (z dévodu vy33ej koncentra-
cie PAU 1 s nizSou viskozitou) zvySenu hodnotu WFR
po 50 min namahania (Tab. 3—4).

Ak posudzujeme vplyv koncentracie polyamidmo-
Covin pocas doby tavenia vidime, ze s vy$Sou kon-
centraciou PAU 2 ta ista (Ci nizSia) hodnota WFR,
(ako v ¢ase t, = 0) sa dosahuje pri nizSom Case t,
(pri 1 hm.%, 2 hm.% a 3 hm % hodnota t, = 40 min,
20 min,10 min). Znamena to, Ze znizenie WFR zapri-
¢inené pridavkom aditiva PAU 2 je vyvazené vply-
vom Uginku tepelnej stability PAU (Tab. 5).

Zmesné taveniny s PAU 1 sa spravaju podobne. Pri
koncentracii 1 hm.% a2 hm.% PAU 1 sa hodnota
WFR, dosiahne v ¢ase t, = 10 min a klesa postupne
s rasticim ¢asom az do 50 min. Pri koncentracii
3hm.% a 5 hm.% PAU 1 hodnota WFR stlupa a udr-
Zuje si vy3Siu a stabilnu droven. Vplyv niz8ej visko-
zity PAU 1 (ktord méze spdsobit vyS§Sie hodnoty
WFR) je vyrovnavany vplyvom tepelnej stabilizacie
PAU. Vysiedok tychto sucasnych vplyvov je relativna
stabilita WFR (Tab. 6).

Z Tab. 7—8 vidime ako WFR kazdého zmesného
systému stupa (v porovnani s éasom t, = 0) pocas
tepelného namdhania. NajlepSiu tepelnu stabilitu
(najmensie  zvy3enie WFR) maju systémy
PP+1hm% PAU1, PP+2hm.% PAU1 aPP+
3 hm.% PAU 2 (WFR vzdy nizSie ako WFR u PP).

Dobru tepelnu stabilitu maju tiez systémy
PP +1bhm.%, PP+2hm.% a PP+ 5hm.% PAU 2
a PP + 3 hm.% PAU 1, zvlat pri dlhSich periédach te-
pelného namahania (40—50 min).

Najhorsiu tepelnu stabilitu zo vSetkych sledovanych
zmesi ma systém PP +5hm.% PAU 1, kde vSetky
hodnoty WFR su vy3Sie v porovnani s hodnotami
WFR nemodifikovaného PP, tiez ako ddsledok
najvy33ieho obsahu aditiva s nizSou viskozitou.

ZAVERY

1. Poly(adi¢no-kondenzacnou) reakciou mézeme
pripravit polyamidmocoviny s réznym obsahom pipe-
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razinovych jadier a molekulovou hmotnostou — v za-
vislosti od pomeru monomérov a podmienok poly-
reakcie.

2. Viskozita n zmesnych tavenin je vzdy nizSia ako
u nemodifikovaného PP.

3. Tepelna stabilita (vychadzajuc z hmotnostného
prietoku WFR) zmesnych tavenin je dand prekryva-
nim vplyvov: niz$ej viskozity, tepelne-stabiliza¢ného

ucginku polyamidmocovin a vzajomnych interakcii ne-
polarneho PP a polarnej PAU.

4. Pripravené polyamidmocoviny vSeobecne spo-
maluju narast WFR zmesnych tavenin. Druh aditiva
a jeho obsah uréuju WFR a ¢as potrebny pre spra-
covanie taveniny na prislusny vyrobok. Podla pouZi-
tého kritéria - WFR - st vSetky sledované koncentra-
cie, okrem 5 hm.% PAU 1, vhodné.

COLOUR MASTERBATCHES COLORSVIT

Brejka, O., Ondrejmiska, K.

Research Institute of Man-Made Fibres, JSC, 059 21 Svit, Slovak Republic

In this article all the specifications that must be known in case of colour masterbatches using in
mass dyeing process of synthetic fibres and plastics are mentioned .The authors show present
research in process of colour masterbatches preparation in RIMF, JSC, Svit and let us known the
wide assortment of colour masterbatches COLORSVIT on base of various polymer carriers.

Im Artikel sind alle nétigen Spezifizierungen angefiihrt, die man kennen muss fir den Fall einer
Anwendung der Farbenkonzentraten im Prozess der Spinnfarbung synthetischer Faser und Plasten.

Die Autoren wollen auf die derzeitige Forschung im Prozess der Vorbereitung von Farbkonzentra-
ten im VUCHV AG, Svit hinweisen und sie méchten uns bekanntmachen mit dem breiten Sorti-
ment an Farbkonzentraten COLORSVIT, auf Basis verschiedener Polymer-Trédgermaterialien.

[TpuBeneHs! Bce cnennduxanm, HeoOXoUMbIE AAA IPUMEHEHUA KOHUEHTPATOB KPACOK B IPOLECCC
OKpPalMBAHUA CUHTETHYECKUX BOJIOKOH U MIACTMACC.

OnucaHbl pe3yabTaThl UCCIEA0BaHUI B 061aCTH NOAyYCHIA KOHIICHTpaToOR Kpacok B BYXB, a. 0. Caur
U [pejcTaBieH WUpoKuit accoprument koHientpatos KOJIOPCBUT na ocHoBe pasHbIX nOJMMEpHBIX

NEPEHOCYUKOB.

V €lanku si uvedené vSetky potrebné Specifikacie, ktoré je potrebné poznat v pripade pouzitia
farebnych koncentratov v procese farbenia v hmote syntetickych vlédken a plastov.

Autori poukazujl na st€asny vyskum v procese pripravy farebnych koncentratov vo VUCHYV, a. s.
Svit a oboznamuju nas so Sirokym sortimentom farebnych koncentratov COLORSVIT na béze

réznych polymérnych nosicov.

Research Institute started working in the area of
synthetic fibres mass-dyeing in the beginning of 60-
“ties in continuity with the development of polypropy-
lene fibres quality. The pigment quality development,
mainly organic with high brilliance, sufficient thermo-
stability and colour fastness to light and to rubbing,
with dispensability convenient for such severe pro-
ducts as fibres with dimensions of tenth micrometers
are, where higher concentrations are required for
deep dyeing, as well as for less severe applications
as foils or plastic mouldings were necessary to be
dealt with above mentioned continuity. The extensi-
ve selection of the most convenient pigments in terms
of high claims for dyeing of fine fibres was performed
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on base of many tests, work of the complete research
team and close co-operation with foreigner and in-
land producers of pigments .This great experience
led to the implementation of polypropylene mass dye-
ing in various entertainments in previous Czechoslo-

-vakia on the base of RIMF technology.

In addition to the polypropylene fibres dyeing this
team dealt with polyamide and polyethylene fibres
dyeing.

Mass-dyeing represents high degree of pigment
dispersion in polymer, while appropriate conditions
in terms of shearing forces, acting in the kneading
process that can not be assured in fibre production
process are demanded. This is the reason why the
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polymer is dyed by finished dispersions — master-
batches of pigments, that are easy homogenised with
melt of processed polymer. Generally, the prepara-
tion of masterbatches is based on pigment disper-
sion in convenient carrier at optimal conditions, ful-
filling demands of high shearing forces and wetting.

For the masterbatches production are used pig-
ments, that are nonsoluble in polymer res. soluble in
polymer, so called dyes.

Pigments are more difficult dispersible, but they
show mostly higher colour fastness, they do not subli-
mate under the spinneret and foul up the production
device by rubbing or pollute environment by vapours
arising at the thermal stressing of dyes.

Colour masterbatches (CM), that are convenient for
fibres dyeing, are convenient for dyeing of strips, films
and engineering plastics, as well.

To avoid various technological problems at dyeing
of chemical fibres and plastics, before CM application
the customer machinery must be studied in details.

The sort of polymer application, hence the product
type must be known. Fibres as the most demanding
area of synthetic polymers application impose spe-
cial claims to CM. The masterbatche must provide
required colour shade, of course at the required do-
sing of CM to basic polymer. Optimal proportion of
CM to the polymer is approx. in range of 4—8 % by
wt,, what depend on the total content of pigments in
the masterbatche, as well as on the fibre fineness
and on ability of individual device perfectly disperse
this CM in melt polymer. If the customer absonate
aiso by the device that ensures continual and stea-
dy dosing of CM to the polymer mixture, e.g. volume
or weight dosers as well as static or dynamic mixers,
situated behind the screw, uniform dyeing can be
achieved even at dosing of CM ca 2 % by wt.

Using of this mixers is necessary for very fine fi-
bres production (under 1 dtex). For ensuring of ade-
quate deep dyeing, relative high content of colour
pigments or dyestuffs are necessary to be dosed,
what is achieved by using of masterbatches with high
content of pigments (inorganic up to 50—70 % by wt.,
organic max. 70 %). Other ways of dyeing as e.g. re-
melting of CM with certain amount of basic polymer,
(hence its diluting), require other additional devices,
what increases production costs. In addition to co-
lour shade the colour masterbatche must approxima-
tely have the same flow properties as the polymer,
that will be dyed. As a polypropylene melt flow index
is concerning CM rates (of course in dependence on
pigment content) from 0—50 g/10 min, in case of po-
lyethyleneterephtalate fibres dyeing the [n] (intrinsic
viscosity) of these masterbatches must be in range
of 55—65 ml/g. We produce masterbatches on base
of the same carrier, polymer, that is to be dyed, hence
for the dyeing of polypropylene the CM-s are made
on polypropylene base and so on.
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The masterbatches on so called ,universal carrier”
are used over the world. This ensures using them
for various types of polymers, hereby it has many ne-
gative properties; as it is in the most cases low-mo-
lecular waxes, having strong tendency to migrate to-
wards the surface of material together with pigment
and so that make worse production stability and phy-
sical-mechanical properties of dyed products, mainly
the fastness corresponding to migration.

The other very important property of CM is filtera-
bility. The value expresses how the pigment is dis-
persed in the masterbatche. It depends on size of
pigment particles, on extruder efficiency where the
preparation of CM is performed, to crack eventual
clusters of primary particles (aggregates), res. on filte-
ring fabric fineness, used in CM melt filtering in the
process of their production and certainly on the
technological conditions in concentrate manufactu-
ring.

Filterability is stated as the pressure increase at
the very defined configuration and area of filtering fab-
rics caused by flowing of melted mixture of CM with
the polymer.

Essentially, the lower the value of filterability is, the
better the pigment is dispersed in the concentrate,
and so the fibre production reliability is higher. Other
property, tested at CM quality regarding is the maistu-
re content. This value is especially required to be
known at production of fibres, that are sensible to tra-
ces of present water, as polyester fibres are.

Moisture content depend on total pigment content
and its ability to bound water, as on conditions of the-
se concentrates production, as well. As the polyester
is sensitive to water presence, especially at such ther-
mal stress, as the melting is, the CM must be dried
before using so that water content not exceed the
value of 0,007 % by wt. This limit value depend on
total amount of CM added to the polymer. When us-
ing of e.g. ,20 %-CM*, where for achieving of requi-
red shade greater amount of CM must be dosed, this
must be dried to moisture content lower, than by us-
ing of ,30 %-CM". Content of water in the total mixtu-
re, hence in the polymer entered the production de-
vice too, must be taken in the consideration.

Fibres for automobile industry, res. other traffic
means, require considerably higher claims because
of the hard conditions of high temperatures and strong
sun irradiation, where, besides high fastness to rub-
bing, especially fibres life and durability of colouring
come into forward.

Consistent testing of inorganic, but mainly organic
pigments and additives before their using is requi-
red, according to the international standards, for test-
ing of fibres as well as plastics. For testing of fibres
individual car factories have their own criteria, that
are not always identical to generally valid standards.
For fastness to light Volkswagen Co. uses D 75 202.
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Estimation of fastness light of fabrics for internal
equipment of cars with xenon lamp. The fastness is
stated in periods. One period represents the period
of irradiation, during that the degree 6 of blue scale
makes light to the value 3 of grey scale. (80 + 16
hours). The fastness min. 3 periods was required re-
cently, at present however, this demand is increased
to 5—6 periods. Irradiation is performed without re-
volution of samples. The temperature of black thermo-
meter 1153 °C, in the irradiating space 40—50 °C, the
filter with 4 IR and with 3 window glasses.

Not even individual pigments but in many cases
their mutual combinations, hence mixture shades,
must be examined, when undesirable mutual inte-
ractions can mainly appear by using carbon blacks.

At the same time the problems in colour fastness
shall be taken into consideration, that arise by using
of mixtures of synthetic fibres, dyed by surface way
and in mass. Very important factor is also concentra-
tion of individual pigments in fibre, that could be consi-
derable main reason of markable decreasing of fast-
ness under required value.

The price of colour masterbatches as well as total
costs for dyeing of 1 kg final product are also impor-
tant.

As the price of CM consists of costs for raw mate-
rials (so pigments, dispergator, polymer or other addi-
tives), of processing costs, that are approximately the
same. It is evident, that costs for the same colour
shade (with the same content of pigment) increase
with the decreasing of pigment concentration in
masterbatches. It is economy-more advantageous to
use masterbatches with higher content of pigments,
on the other side, homogenising ability of production
device must be taken into consideration, as with us-
ing CM with higher content of pigments lower amount
of CM is necessary to be dosed for achieving of the
same colour deepness.

Of course for several products, e.g. fishing lines,
or very thick mouldings with fine shades the colour
masterbatches with content of pigment even under
1% by wt. must be used to ensure steadiness of dye-
ing, or removing of colour stripiness.

Great experience and knowledge of various types
of synthetic polymers dyeing in various areas of their
applications as e.g. staple fibres, textile and techni-
cal filament yarns, carpet yarns, microfibres and
nonwoven textiles, led to the situation, that RIMF can
produce colour masterbatches on various polymer
carriers, ensuring of required colour shade achieve-
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ment at the most convenient dosing of masterbatche
according to the customer demand.

We can offer the colour masterbatches based on
polypropylene, polyethylene, PET, PAD, PS, PMMA,
SAN PC even with using of pigments or dyestuffs of
special types as fluorescent, phosphorous, nacreous
or CM-s ensuring of shade achievement by using of
fine grinded metal particles as e.g. aluminium,
brass...

In the products, that come into contact with foods,
we use the CM, that correspond to appropriate stand-
ards of health harmlessness.

Masterbatches COLORSVIT are delivered in form
of granules, packed in bags, sacks, barreis, or BIG
BAGs according to required amount. We dispose by
the devices, that have hour operation in range from
2 to 100 kg, we manage to deliver concentrates in
amount even from 1 kg to ten’s tons. Masterbatche
price corresponds to this amount. At present we
dispose by 2 sample cards of colour shades on ba-
se of polyolefine (even for PS) and sample card with
shades of PET textured fibres. This is, however, only
basic review of colour shades. We can prepare wha-
tever colour shade, directly according to the custo-
mer demand. As concerned of mass-dyeing, certain
problem still remain: the tinting of colour shade ac-
cording to the model commonly dyed in bath. Dye-
stuffs, the colour shade consists of, have another
reflection spectrum as used pigments. That is, the
colour shade could be changed by influence of va-
rious lighting of samples, hence to ,METAMERIC
EFFECT".

This phenomena could be eliminated by using of
reflected SPECTROPHOTOMETER connected with
PC and appropriate software with adequate databa-
se of shades. More advantageous seem to be to
choose the shade res. tint it according to samples
gained by mass dyeing. This is the reason why we
try to present the most wide offer of colours in the
sample card, that is completed continuously.

Besides of ensuring the additivation of polymers by
pigments we manage to supply also masterbatches
of other additives, as e.g. various types of stabilisers,
antistatic agents or additives with retarding effects.
Our customers are in Slovakia, Bohemia, Germany,
Hungary as well as in Poland.

We not only produce CM-s, but in certain cases,
we are pleased in giving KNOW-HOW for manufactu-
ring of CM-s or for various polymer types for dyeing
for wide applications.
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FAREBNE KONCENTRATY COLORSVIT

Brejka, O., Ondrejmiska, K.

Vyskumny ustav chemickych vldkien, a.s., 059 21 Svit, Slovenska republika

Dihodoby vyskum v oblasti farbenia syntetickych
vlaken v hmote viedol k zavedeniu vyroby koncentra-
tov na baze polypropylénu v ISTROCHEME Bratislava,
v CHEMOSVIT Svit a k vyrobe koncentratov pigmen-
tov ¢éi aditiv na réznych nosicoch (polyolefiny, po-
lyester, polyamid, polystyrén, polyakrylaty...).

Vo VUCHYV Svit v sigasnosti vyrabame prevazne
koncentraty pre farbenie polyamidovych vlaken.

Pre vyrobu polyesterovych koncentratov zdokona-
[ujeme vyrobnt linku tak, aby sme mohli v pinej miere
konkurovat zahraniénym firmam v celom sortimente.
Zameriavame sa na farbenie vlaken pre automobilo-
vy priemysel, kde su zvlast prisne kritéria, €o do sta-
losti vyfarbenia v otere, najma vsak pri zvySenych tep-
lotach (teplota v XENOTESTE 45 °C, teplota Cierne-
ho teplomera 85—115 °C). U polyesterov ako nosi¢
pouzivame polyetyléntereftalat, ale v Stadiu skisok
mame i polybutyléntereftalat a kopolyestery.

Posledné dva polymérne nosi¢e maju znacnu ne-
vyhodu v tom, Ze suU z dovozu aich cena je v su-
Casnosti viac ako dvojnasobna, ¢o znacCne zvySuje
naklady na vyrobu koncentratov.

Koncentraty dodavame v prevedeni taylor made*, te-
da prispdsobené vietkym potrebam zakaznika, a to ako
v celkovom obsahu pigmentov v koncentrate, dodrza-
ni potrebného farebného odtiena, tak i v pozadovanom
davkovacom pomere pre dany typ aplikacie.

Pre polyolefiny mame vyvinuté i 40 %-né koncen-
traty na baze polypropylénu a polyetylénu, ktoré su
vyhodné najmé pre farbenie mikroviaken, kde sa
vyzaduje vySSia koncentracia pigmentov a pre techno-
I6gie farbenia cestou predvyroby farebného polyméru.

U tychto koncentratov ponukame i KNOW-HOW pre
ich vyrobu.

Taktiez ponukame KNOW-HOW na rdézne spdsoby
vlastného farbenia v hmote v procese vyroby vlaken.

INCLUSION COMPLEXES OF B-CYCLODEXTRIN WITH
NON-IONIC SURFACTANTS IN TEXTILE PREPARATION
PROCESSES

Hodul P., Duri§ M., Kralik M.*

Faculty of Chemical Technology, Slovak Technical University, Bratislava, Slovakia

*Research Institute of Textile Chemistry — Chemitex, Zilina, Slovakia

The formation of inclusion complexes may influence performance of formulations containing.
surfactants and fS-cyclodextrins( hereafter referred to as S-CD). In this paper the systems con-
taining $-CD and non-ionic surfactants polyethoxylated alkylphenols and higher fatty alcohols of
the molar ration 0.5 : 1.0 were studied. Following properties were investigated: surface tension,
critical micellar concentration, both wetting and foaming power. On the laboratory scale unit op-
erations — cotton boiling off and wool piece scouring inclusion complexes of fatty alcohol adducts
enabled increasing the efficiency to that of polyethoxylated alkylphenols.

Die Bilding den Einschiussverbindungen von f-Cyclodextrinen mit Tensiden kann die
Eigenschaften der Textilhilfsmittel beeinflussen. In dieser Arbeit wurden die Systeme von B-CD
und nichtionischen Tensiden der Klass Alkylpolyglykolathern und Fettalkohol — ethoxylaten beim
Molverhéltnis 0.5 : 1 studiert. Die folgende Eingenschaften wurden geprft : Oberflachespannung,
Kritische Micelbildungskoncentration, Netzvermdgen und Schaumbildung. Beim Abkochen von
Baumwolle und beim Waschen der Wollwaren in Laborversuchen hat sich gezeigt, dass mit Hilfe
B-CD die Fettalkohol—Ethoxylate auf gleichen Niveau wie schlechtabbaubare Alkylphenol-

polyglykolather waren.
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O6pasoBanue BHYTPEHHBIX KOMIIEKCOB MOXKET BIMATH HA CBONCTBA KOMNO3UUMMU COCTABJICHOW U3
TI0BEPXHOCTHO-aK THBHbIX Bentectd u f-uuknonekcrputa (B-11]1). CraTba nocssuena UCCEN0BaHUIO CHICTCM
COAEpAKalIKX HEMOHOTCHHbIE BELIECTBA OKCHETUIMPOBAHHbIE ATKMIIPEHOIbI UU BBICUINE XKUPHBIE CITUPTH!
u B-11J1 8 monaprom cootnowenuu 1:0,5. B paGoTe oueHnBanu cieayioniue CBOACTBa: NOBEPXHOCTHOE
HATAXEHUE, KPUTUYECKYI0 KOHLEHTPAlUI0, cMaunBaHue U netoobpasosanue. [lpu nabopatopiom
MCCAE0BARUM LIEJIOYHOM OTBAPKM XJIOMKA U CTUPKE LIEPCTAHHBIX TKAHU NoKasaoc, yro fobaska S-11J1
NO3BOJSET HOBbILIEHUE €PPEKTUBHOCTY OXMETUIMPOBAHHLIX CIMPTOB HA YPOBEHb OXUETUIUPOBAHHLIX

aJKWJIPEHOJI0B.

V praci sa Studovali vlastnosti dutinovych komplexov ﬁ-cyklodextrinu s neiénovymi tenzidmi
typu oxyetylovanych alkylfenolov a vysSich mastnych alkoholov pri mélovom pomere 0.5 :
Sledovalo sa povrchové napétie, kritickd micelova koncentracia, zmacacia ucinnost a pemvosf
Dalej sa sledoval Géinok komplexov pri modelovych technologlckych operaciach — vyvarke baviny
a emulgaénom prani vineného tovaru. Dutinové komlexy umoziuja zvysit Géinnost oxyetylovanych
alkoholov na droven biologicky tazko odburatelnych oxyetylovanych alkylfenolov.

INTRODUCTION

The contemporary concepts of textile wet chemi-
cal processing are based on half a century of prag-
matic technological advances in the mills, coupled
with new knowledge in the fields of fibre science and
chemical manufacturing. The progress in textile ma-
chinery together with development of suitable chemi-
cal agents and auxiliaries have contributed to fulfil
requirements of inexpensive and simple attendance,
higher productivity, low consumption of energy and
water with respect to ever more strict ecological de-
mands.

The newly developed multipurpose auxiliary chemi-
cals have allowed significant dimishing water pollu-
tion. Water has been and still is the traditional me-
dium for textile processing. Despite all efforts its con-
sumption in preparation and functional finishes be-
ing 100 I/1 kg of material. For example, in the early
60°s about 400 g/1 kg goods such chemical as
surfactants, enzymes, silicates, chlorine compounds,
hydrogen peroxide and sodium hydroxide were used
in the preparation operations of cotton, nowadays
1/4 of that amount being sulfficient [1].

On the other hand there is a growing pressure on
biodegradability of auxiliaries used. Ethoxylated
alkylphenols represent one of the most interesting
group of surfactant in the textile finishing. Most of the
data on their biodegradation come from products
based on three commercial type of alkylphenols i.e.
the octyl with alky! group derived from diisobutylene,
the nonyl from tripropylene and the dodecyl from
tetrapropylene. It turns out the linear adducts to un-
dergo primary biodegradation (OECD Screening Test,
Confirmatory test). Modern analytical methods
showed that the fish toxic non-surface active inter-
mediates did develop during the degradation. Increas-
ing number of oxyethylene groups and lowering tem-
perature leads to both lesser degree and rate of bio-
degradation [2].

As a result some countries (e.g.Germany, G. Britain,
Denmark) have voluntarily refrained from using non-
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ionics whose biodegradability is severely suspect [1].
The fatty alcohol adducts represent one of alterna-
tives for substitution of ethoxylated alkylphenols. Their
performance in the optimised formulations is good.
The use of CD in combination with fatty alcoho! ad-
ducts is one of the prospective solutions.

In papers dealing with the textile finishing the
cyclodextrins have been considered to represent an
entirely new group of auxiliaries [3, 4]. Cyclodextrins
are nonreducting cyclic linked oligosaccharides pro-
duced by some micro-organisms cultivated on starch.
Six, seven or eight units bound into a ring are marked
as cyclohexa-, cyclohepta-, or cyclooctaamylose or
simply cyclodextrines (Fig. 1). Cyclodextrins are ca-
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Fig. 1 Chemical structure of cyclodextrins and diameters of their
cavities

pable of forming inclusions compounds with mol-
ecules which fit into their cone-shaped hydrophobic
cavity [5, 6]. The encapsulation process is connected
with changes of some characteristic properties of the
substance in the cavity e.g. water solubility, vapour
pressure of volatile substances, light stability etc. The
degree of biodegradation of CD is higher than that
of other auxiliaries and they cause lower pollution of
waste effluents [5]. In this way they are becoming
widely used in the pharmacological, cosmetic and
food industries. Their possibilities of their applications
in textile technology are commonly studied [3—D5].
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Before cyclodextrins are used in wet textile proc-
esses their interactions in the systems in question
have to be studied under appropriate circumstances.

The modifying effect of B-CD on non-ionic
surfactants currently used in textile technology is
described in this paper. We have investigated sur-
face tension, cmc, wetting efficiency and foaming with
B-CD surfactants molar ration being 0.5—1.0.

EXPERIMENTAL

Materials

Following non-ionic surfactants produced by
SLOVECA (Novéaky, Slovak Republic) were used:

— Slovafol 909, 9 etho-nonylphenol,

— Slovafol 915, 15 etho-nonylphenol,

- Slovasol 119, undecyl alcohol with a linear alkyl
chain, produced by oxoprocess (ENIMONT
AUGUSTA INDUSTRIALE) polyothoxylated by 9 moles
of ethylene oxide,

— Slovasol 239, linear alcohols with an average
chain lenght C;,—C,; produced by oxoprocess, poly-
ethoxylated by 9 moles of ethylene oxide,

— Slosol 459, linear alcohols with the average chain
length C;,—C,s produced by oxo process,
polyethoxylated by 9 moles of ethylene oxide,

B-cyclodextrine C4,H70035 was a product of Merck.

Test methods

All solutions were prepared in destilled water. Sur-
face tension was measured by the ring method ac-
cording to Du Nouy, in detail described by
Lunkeheimer [11].

The critical micellar concentration (c.m.c.) was es-
timated from the plot surface tension (y) vs. log
concentration, at 25 °C. We used solutions having
a molar ratio surfactant/g -CD 1: 0.5 .

The wetting power of surfactant solution was de-
termined by measuring the sinking time of discs made
of natural cotton fabrics [12]. From the plot sinking
time vs. surfactant concentration, the concentration
corresponding to the sinking time of the disc 100 s,
was determined.

The foaming power was determined by Ross-Milles
method [13].

The washing power (WP) was assessed by meas-
uring the reflectance of an artificially soiled wool fabric
after washing in aqueous surfactant solutions. We
used standard wool fabric [14]. The model soil con-
sisted of 16 g mineral ail, 4 g lanolin and 0.125 g dye
(Ceresviolet BRN) in 1000 ml trichloroethylene. Sam-
ples were immersed for 5 min. in the soil thus pre-
pared and the excess of soil was removed by
a squeezing mangle. Fabrics sample (10 x 10 cm)
were washed in Launderometer. The bath volume
was 100 ml, temperature 40 °C and time 15 min.
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The fabric samples of 100 % cotton (20 x 28 cm)
with following specification — plane weave, weight per
unit area 169 g.m‘z, warp/weft sett 237/210 and lin-
ear density of yarn 35.6 tex were used for cotton
boiling off. Samples were boiled 3 hours at 100 °C in
a solution prepared by mixing of 60 ml 3 % w NaOH
solution and 60 ml of surfactant solution. Fabrics sam-
ples were then washed, neutralised and dried. The
water wicking was measured on the fabric strips after
conditioning. Boiling off efficiency was expressed as

W = h, — hy.on

where h, is an average height of wicking( mm) after
boiling off in the presence of auxiliaries, hyaon is an
average height of wicking after boiling off in NaOH
solution only.

3. RESULTS AND DISCUSSION

Shimada [15] studied emulgation properties of
cyclodextrines and he found the 5-CD to be the most
effective.The emulgation efficiency of §-CD is insuf-
ficient by such processes as cotton boiling off and
wool piece scouring. Significantly more effective are
liguors based on combination of f-CD and surfactants
in which both components and inclusion complexes
act on the boundary phase and in the bulk phase of
the system. As the 3-CD has deteriorating effect on
the surfactant performance by higher molar ratio [10]
the lower one (0.5 : 1) have been selected.

The effect of B-CD on c.m.c. is shown in Table 1.
The cyclodextrine increases the c.m.c. in all cases
to such an extent that is not meaningful from the tech-
nological point of view.

Table 1 Critical micelle concentration (c.m.c.) of surfactants

c.m.c. c.m.c.*
Surfactant 107 mol.dm™ 10~ mol.dm™
Slovafol 909 1.78 2.28
Slovafol 915 3.16 3.60
Slovasol 119 2.51 2.91
Slovasol 239 2.24 2.26
Slovasol 459 1.99 2.10

Values labelled with asterisk are reffered to systems with $-CD

Owing their capacity to form inclusion complexes
at higher molar ration there are marked changes in
c.m.c. and Ymi,. [7]- At low concentrations of §-CD
which correspond to solutions containing enough
monomers, their preferred adsorption at the interface
take place. The kinetic of the process has also to be
taken into account. The surfactant molecules in the
micelle exchange with monomers in the bulk solvent
at a rate which is faster than the forward rate of in-
clusion of the monomer by CD [8].
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In order to obtain a more complex insight into the
efficiency of systems containing non-ionic surfactants
in combination with CD their wetting power and foam-
ing have been studied.

Undoubtedly, wetting is one of the most important
phenomena in processing of textiles, being a first step
of the detergent process. From the plot wetting time
vs. concentration one can determine concentration
of solution in g.I"! corresponding to the wetting time
100s for each individual surfactant. From the Table 2

Table 2 Wetting efficiency expressed as concentration in g.I™
at which the sinking time of disc is 100s

Surfactant Cw Cw*
Slovafol 909 0.45 0.47
Slovafol 915 0.75 0.84
Slovasol 119 0.39 0.48
Slovasol 239 0.40 0.52
Slovasol 459 0.38 0.42

it can be seen that CD increases the wetting time
and thus the wetting efficiency decreases in all
cases.An increase in the HLB leads to reduction of
adsorption on the solid interface fibre/surfactant so-
lution and this is accompanied by lowering the wet-
ting efficiency. As might be expected the extent of
adsorption is also reduced due to the steric require-
ments resulting from larger surface areas of -CD.

Ethylene oxide adducts are generally poor foam
producer. The results obtained for polyoxyethylated
alkylphenols by the Ross-Milles method are in good
agreement with those published by Schonfeldt [16].
Product with higher number of etho-groups is better
foam producer (Slovafol 909, h = 125 mm compared
with Slovafol 915, h = 135 mm with 1.0 g.I"" active sub-
stance). In case of polyethoxylated higher fatty alcohols
the foam heights increase with the hydrophobic chain
length (Slovasol 119, h = 138 mm, Slovasol 239, h =
128 mm, Slovasol 459, h = 106 mm ).

Houma [17] studied the foaming properties of de-
tergent solutions and found that cyclodextrins can act
as defoaming agents. We have found the suppres-
sion of the foam in solutions of alkylphenol adducts
and fatty alcohol with the shortest alkyl chain. The
foaming of fatty alcohol adducts with longer hydro-
phobic groups increases slightly. Despite the wash-
ing power of the fatty alcohol adducts being increased

Table 3 Foam height of surfactant solutions (conc. 1 g.I"!, 20 °C)

Foam height (mm)
Surfactant

h h*
Slovafol 909 125 109
Slovafol 915 135 129
Slovasol 119 138 130
Slovasol 239 128 157
Slovasol 459 106 121

Table 4 Washing power of surfactant solutions (wool piece

scouring)
Washing power (%)
Surfactant c=1gl'c=5gl'c* =1gl'c*=5g.I"
Slovafol 909 41.1 73.2 41.2 77.3
Slovafol 915 13.1 22,5 19.2 36.4
Slovasol 119 16.9 34.7 20.3 51.3
Slovasol 239 315 48.7 31.6 62.3
Slovasol 459 28.3 50.0 32.7 70.2
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Fig. 2. Washing power as a function of surfactant concentration
(o) Slovasol 459
(o) Slovasol 459 + B-CD ( molar ratio 1: 0.5)

with the length of the hydrocarbon chain, it is still too
low (Table 3, 4). The addition of CD increases the
detergent efficiency of all surfactant solutions but the
most pronounced change was observed with Slovasol
459 (Fig. 2). Its washing power reaches that of
Slovafol 909. An important factor is that the use of
CD offers a better oil removal in systems containing
CD/surfactant of molar ratio 0.5 : 1.0 only.

Before being dyed and printed the grey cotton
goods have to be cleaned by a process which is
called boiling off. Waxes, pectic matter, proteins, in-
organic materials and mineral oils used during spin-
ning and weawing have first of all to be removed from
the cotton to make the fibres accessible to the dyes
and finishing agents. This process consists of treat-
ing the cotton with boiling solution of caustic soda.
The addition of adducts facilitates the penetration of
liquor and also helps to disperse the waxes and oils.

Table 5 Boiling off efficiency of solutions on grey cotton sam-

ples
Surf Boiling off efficiency
urfactant W (mm) W* (mm)
Slovafol 909 39.5 41.5
Slovasol 119 345 38.5
Slovasol 239 29.5 40.5
Slovasol 459 28.0 32.0
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The effect of surfactants on boiling off was estimated
on the bases of measuring the wicking height of wa-
ter by samples after the process. The boiling off effi-
ciency of surfactants increases in the following or-
der: Slovafol 909, Slovasol 919, Slovasol 239,
Slovasol 459, CD. The influence of CD itself was ex-
tremely low (Tab. 5). All surfactants showed an en-
hanced efficiency in the presence of CD with Slovasol
239 giving the best resuits.

The results obtained showed that cyclodextrin ex-
hibits a positive effect on functional properties of non-
ionic surfactants with molar ratio CD/surfactant of
05:1.0.

Reviewed by Ms. Y. Srokova, Deprtment of Fibres and
textil, CHTF, STU, Bratislava, Slovak republic.
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DUTINOVE KOMPLEXY B-CYKLODEXTRINU
S NEIONOVYMI TENZIDMI
PRI TEXTILNOM ZOSLACHTOVANI

P. Hodul, M. Duri$, M. Krélik*

Chemickotechnologicka fakulta Bratislava
*VUTCH-CHEMITEX Zilina

Cyklodextrin ovplyvnuje uzitkové vlastnosti neiéno-
vych tenzidov. Zmac&acia G€innost sa znizila vo viet-
kych sledovanych pripadoch.

Vlyv CD na penivost roztokov nebol jedno-
znacny. Odpefiovaci uéinok sa prejavil pri oxyetylo-
vanych alkylfenoloch a oxyetylovanom alkohole s
najkrat$im alkylovym retazcom. Pri exyetylovanych
alkohotoch s dih8im alkylovym retazcom sa
penivost zvySila.

Pri emulgaénom prani vzoriek mastenych vinenych
tkanin sa zistilo, Ze pri koncentracii 1 g.I”' sa nedosa-
huju ani s jednym tenzidom na baze oxyetylovanych

Vidkna a textil 3 (1) 16—19 (1996)

alkoholov uspokojivé vysledky. Pri koncentracii 5 g.I™'
sa pracia uéinnost Slovasolu 459 priblizuje uéinnosti
Slovafolu 909. Ukazalo sa, Ze na dosiahnutie takejto
vysokej ucinnosti postaduje molarny pomer tenzid :
CD 1:0.5. Cyklodextrin zvy3uje i t€innost Slovaso-
lov pri vyvarke baviny pri¢om najlepSie vysledky sa
dosiahli v pripade Slovasolu 239.

Vyskedky poukazuju na perspektivne moZnosti
vyuzitia cyklodextrinu pri najcastejSie sa opakujlcej
a energeticky naro¢nej operacii v textiinom zoslachto-
vani, ktorou je detergencia, ako i pri dalSich extra¢-
nych operaciach.
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SYNERGIC EFFECTS AND ADHESION BETWEEN GLASS
TEXTILES AND EPOXY/RESIN

Sodomka, L.

Technical University in Liberec, CZ

The mechanical properties of the prepared composites probes made with epoxy resin matrix
reinforced through glass webs have been measured for the estimation of so called synergic index

defined in the paper.

In dem Artikel sind verarbeitet die Messungen mechanischer Eigenschaften von Kompositen
mit Epoxid-Matrize die versteift sind durch Glas-Gewebe. Aus diesen Messungen wurde der sy-
nergische Koeffizient (Index) errechnet, der in dem Artikel definiert ist als eine Grésse, die ge-
genseitige Wirkung der Textilie und Matrize bestimmt.

O6paGoTaHbl M3MEPEHUA MEXaHUYECKUX CBOUCTB KOMMNO3UUUOHHLIX MATEPUANOB C 3NMOKCAAHOM
MaTpUIEil apMUPOBAHHON CTEKAAHO! TKaHnblo. Ha ocHoBe naMepeHuit BoluucIeH KO3 PULMEHT CUHCPIH3Ma
(Munekc), onpenenseMplit B CTAThE KaK BEJNWYMHA, OAPEAENAIONAs B3AMMOACHCTBME TEKCTHIIBHOTO

MaTepuaa C MaTpuilen.

V 8lanku jsou zpracovana méfeni mechanickych viastnosti kompozitl s epoxidovou matrici vystu-
Zenou sklovou tkaninou. Z méfeni byl vypoéten soudinitel (index), ktery je v ¢lanku definovan
jako veli¢ina uréujici vzajemné plsobeni textilie a matrice.

There is well known fact that the mechanical and
other properties of the textile composites are determi-
ned by the relative contents of the reinforced textiles
and matrix. For the proposing of the optimal properties
of these composites it is necessary to know the sy-
nergic effects and adhesion between the constituents
of composites.

For the estimation of synergic effects and adhesion
the samples with different content of epoxy-resin
coated on the plain glass woven has been prepared
so that it has been done to the disposition the whole
scale of 21 textile composite samples made from the
free plain glass woven to the pure resin ones. The
content of the epoxy-resin lain on the glass plain wo-
ven has been measured through the surface (area)
mass in (g/m?) of the resin in composite, which has
been moved from zero to the 190 g/m2. The epoxy-
resin of the typ CHS Epoxy 1 200 hardened with the
P 11 hardener and dissolved in the toluen has been
used. The epoxy-resin has been applied in the dis-
'solved form in the toluen in the glass woven. The
correlation curve between area mass of epoxy-resin
with the ratio dilution is presented in fig. 1. The corre-
lation curve is from zero aproximately to 100 g/m?
(10 : 4 epoxy-resin : toluen) lineary and then rises
nonlineary.

From the textile composites the samples for the me-
chanical tension experiments has been prepared and
mechanical properties of the samples in the de-
pendence on the contents of epoxy-resin for the three
textile orientation to the tensile direction have been
measured. These three direction have been choiced
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Fig. 1 The correlation curve on the ratio dillusion of epoxy-resin
in toluen

in the warp (L), werf (T) and 45° direction between
warp and werf directions. From the mechanical tensile
measurements the dependence of elongation AH at
maximal forces at FH, the work (energy) of deforma-
tion FAA on the surface area Mg of the epoxy-resin
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Fig. 2 The dependence of elongation AH at maximal forces on
the composite

content for the three orientation of plain woven L,
T and 45° to the tensile direction have been plotted.
These dependences are represented on the fig. 2,

40F o o« X (T)
o 0 (L)
— o 45°
100
S
m
<
60/
20}
200

Fig. 3 The dependence of the relative elongation AB on the area
mass of the composite

3, 4, 5, 6, 7. From these figures it is evident that
quantities AH (fig. 2) and AB (fig. 3) show the signi-
ficant changes in dependence of area mass of the
epoxy-resin content only at the 45° orientation, while
in the L and T orientation remains constant. In the
force dependence FH and FB there is created the
contrary situation, the dependence for the 45° orienta-
tion is low and approximately meanwhile the forces

Vidkna a textil 3 (1) 20—22 (1996)
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Fig. 4 The dependence of the maximal forces acting on compo-
site on the area mass of composite
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Fig. 5 The dependence of the force FB acting on composite on
the area mass

FH and FB for L and T orientation increases (fig. 4,5).
For the dependence of the Young modulus on area
mass of epoxy-resin content the situation has been
developed as follows from the fig. 6. For the orienta-
tion L and T the monoton (oscilating) dependence has
been found, but for the orientation 45° doas the Young
modulus slowly increase with the increasing area
mass epoxy-resin content in composites. The same
can be abserved for the tensile work FA, which
increases also with increasing of the area mass con-
tent of epoxy-resin content.
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Fig. 6 The dependence of the Young modulus E on the area mass
of the composite
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Fig. 7 The dependence of the breaking work F A= Wj on the
area mass for the 45° orientation of the composite to the
direction L (longitudinal)

From these measurements it is shown that there
is an advantadge to take as a measure of the synergic
and adhesive effects of the textile composites the me-
chanical properties as tensile modulus, tensile work
as well as the elongation of the textile composites in
the 45° direction which has been appeared as the
most sensitive to the epoxy-resin content in the textile
composites.

SYNERGETICKE JEVY A ADHEZE MEZI SKLOVYMI
TEXTILIEMI A EPOXIDOVOU PRYSKYRICI

Sodomka, L.

Technicka univerzita, Liberec, CR

Pfi tvofeni kompozith s vystuZi je tfeba znat a kvan-
tifikovat vliv vzajemného plsobeni vldken v textilii
a vzdjemného plsobeni textilie s matrici. K tomu byl
v &lanku zaveden synergicky index, ktery je uréen po-
mérem modulu v tahu méfenému pod uhlem 45°
vzhledem k vyznaénému sméru (ve sméru osnovy ne-
bo utku u tkanin), k maximalni hodnoté modulu na
zkouSenych vzorcich. K tomuto Gcelu byla pfiprave-
na sada vzorkl vytvofenych ze skloveé tkaniny s pfi-
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danim epoxidové pryskyfice CHS 1 200 (371) od nuly
do 100 g/m? plodné hmotnosti plodnych vzorkd. Na
takto pfipravenych vzorcich byly méfeny moduly v ta-
hu ve sméru osnovy a utku, které vykazovaly nejvétsi
hodnoty a moduly ve sméru 45°. Jejich pomérem byl
pak uréovan synergicky modul v zavislosti na obsa-
hu epoxidové pryskyfice. Vynesena zavislost je ros-
touci z prvu linearné a pozdéji dochazi k jejimu na-
syceni.
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Z VYROBNYCH PRACOVISK

LEVITEX informuje

Od 1. 7. 1995 sa §tatny podnik Levitex Levice
pretransformoval na akciovi spolo¢nost.

Akciova spolo¢nost disponuje s nasledujucimi
prevadzkami:

1. Pradiaren

Zabezpecuje vyrobu priadzi vylu¢ne rotorovym
sposobom pradenia z materialov: 100 % ba,
100 % VSs, zmesi PESs/ba, ba/lan a VSs/Ian
v rozsahu jemnosti od 16,5 tex do 118 tex.

2. Tkadcovia

Je prisposobena na tkanie zrebnych tkanin
v §irkach od 90 cm do 170 cm na tkaéskych stro-
joch tryskovych a Skripcovych so zabezpeéenim
nasledujucich vézebnych moznosti: platno,
keper, atlas, panama, vafle a struksy.

3. Zoslachtovia

Technologicky je vybavena na vyrobu jednofa-
rebnych (UNI) a potlac¢enych tkanin v rozsahu
hmotnosti 110 g/m? az 312 g/m? v sirkach od
80 cm do 150 cm (potlacené tkaniny) a od 80 cm
do 150 cm (jednofarebné tkaniny). Na bielenie
pouzivame moderné dvojstupniové bieliace zaria-
denie firmy BENNINGER. Tkaniny potlaéame na
rota¢nych filmovych tla¢iarenskych strojoch fir-
my BUSER a STORCK. Tla¢ime reaktivnymi

farbivami a pigmentami. Pri tla¢i pouzivame
Sablény vlastnej vyroby, vyrobené laserovou
technikou a vyuzivame vlastna dezinatuaru a ko-
lorovanie. Tkaniny farbime reaktivnymi farbiva-
mi spésobom PAD-BATCH, sirnymi farbivami
spésobom PAD-STEAM, kypovymi farbivami spo-
sobom PAD-DRY a PAD-STEAM. Okrem beznych
tuziacich a mékciacich uprav na zelanie zakazni-
ka zabezpecujeme tieto findlne upravy: hydro-
féobna tprava, nepriedusna uprava zaterom,
nezrazava uprava, kalandrovanie a ¢esanie.

4. Konfekcia

Zabezpecuje sitie lahkych konfekénych
vyrobkov na dvoch linkach:
a) Sitie postelnych suprav a plachiet,
b} sitie ochrannych odevov (montérky)
a pracovnych odevov pre potreby zdra-
votnictva.
Technicky je prevadzka vybavena aj na sitie
jeansovych nohavic. Sitie sa zabezpecuje na Sija-
cich strojoch firmy SINGER, JUKI, DURKOPP.

Kontaktna adresa:
LEVITEX, a.s.
Ku Bratke 5
934 36 LEVICE
tel.: 0042-0813-501
fax: 0042-0813-233 91
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SYMPOZIA - KONFERENCIE

BIOAKTIVNE CHEMICKE VLAKNA

Marcinéin, A., ‘Sestak, J., Paskova, E., Marcinginova, T.

Chemickotechnologické fakulta STU, Bratislava
‘VUTCH-CHEMITEX, spol.s.r.0., Zilina

uvob

Starostlivost o zdravie a zdravotne nezavadné Zi-
votné prostredie je v priamej zavislosti od prostriedkov
a zdrojov spolocnosti. Skusenosti i prax potvrdzuju
skutoc¢nost, Ze ekonomicky vyspelé krajiny investuju
vieobecne viac do zdravia cloveka ako menej rozvi-
nuté a je zrejmy tiez fakt, Ze sa kladie ¢im dalej, tym
v&ESi déraz na preventivne opatrenia.

Textilny material sa dava velmi ¢asto do spojitosti
s vyskytom mikroorganizmov ako su baktérie alebo
pliesne, pripadne rozliéné druhy uzitoéného alebo
Skodlivého hmyzu. Aj ked' korelacia medzi chorobny-
mi symptomami a mikroorganizmami nachadzajucimi
sa v textilnych materidloch nie je jednoducha, po-
tencialna moznost narastania zdravotnych problémov
je najma vtedy, ked' sa vyznamne zvysi pocet Speci-
fickej populdcie mikroorganizmov a su spinené dalsie
priaznivé podmienky, najma dispozicia oséb, husto-
ta a migracia i prostredie, v ktorom sa nachadzaju
(interndty, hotely, nemacnice).

Ako ochrana proti rozmnoZovaniu mikroorganizmov
v textiinych materidloch sa okrem klasickych postu-
pov Cistenia, prania, vetrania pouzivaju zamerne mo-
difikacie vlakien, ktorych vysledkom je antimikrobidlna
tprava s bakteriostatickym alebo bakteriocidnym
ucinkom [1—4]. V zAvislosti od pouzitia textiiného ma-
teridlu moze sa tato Gprava kombinovat s povrcho-
vou Upravou textilu, pripadne jeho konstrukciou, vy-
uzitim novych typov a sortimentov vldkien a pod.

Textilné materidly s antimikrobialnymi vliastnostami
nazyvané tiez ,biotextilie*, maju uplatnenie v rozli¢c-
nych sférach ludskej aktivity. Od pévodnej modifika-
cie baviny v poslednom obdobi znaény pocet prac de-
monstruje vyznam ,biotextilu“ zo syntetickych viakien.

Je mozné poukazat na niekoltko oblasti aplikacie
tychto materidlov:

a) bezné textilie, ako su odevy, spodné pradio, po-
nozky, postelné pradio, utierky, dalej koberce, mat-
race, Galuneny nabytok, papldny a vankase vypine-
né Specialnymi viaknami, dekoracné textilie

b) textilie pre zdravotnictvo ako postelna bielizen,
chirurgické odevy, odevy pre pacientov
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c) Specialne textilie pre obvazy, tampony, ktoré pri-
chadzaju do styku s ranami a pod.

d) technické textilie, najma klimatizaéné zariadenia,
filtracné materidly, geotextilie.

Niektoré druhy z tychto textilii patria do skupiny vy-
sokouzitkovych materidlov. Vyrabaju sa pre Specidlne
pouzitie. Antimikrobialna Uprava vlakien pre textilie
zo skupiny a a d sa mdze v stiéasnej dobe realizo-
vat na trovni klasickej aditivacie polymérov, podobne
ako pri Uprave svetelnej &i tepelnej stability alebo
farbenia v hmote & matovania vlakien.

BIOLOGICKE ASPEKTY TEXTILNYCH MATERIALOV

Textilné materidly ako ¢asti odevu, postelna bieli-
zen, matrace, ¢alineny nabytok a dekoracne textilie
poskytuju mikroorganizmom a hmyzu vhodny Zivot-
ny priestor. Najma prirodné vlakna vytvaraju dobré
podmienky pre baktérie a pliesne a st tiez vhodnou
potravou pre Satové mole a kozusSinove €i koberco-
vé chrobaky. VIaknita konStrukcia materialu a vyso-
ky povrch maju za nasledok vysoku zadrziavaciu (re-
tenénu) kapacitu pre vodu, prach a mikroorganizmy
¢o vo vzajomnej interakcii vytvara dobré podmienky
pre rozmnozovanie tychto Zivotnych foriem. Tieto mé-
Zu priamo alebo nepriamo zapriCinovat choroby
a alergie vylu¢ovanim alergenickych substancii.

Z celkovej populacie ludi je priblizne 3 % alergic-
kych na roztoCe a ich exkrementy a 19 % na pliesne,
smeti, pel a potraviny. Dr. Graf [5] uvadza, Ze
z 15 000 mladych ludi bolo 8 % alergickych na rozto-
¢e, 31 % na pliesne a 36 % na potraviny, lieky a pel.
Schober [6] uvadza, ze 10—15 % Nemcov je nachyl-
nych na prachové roztoce.

Jeden meter kubicky (m®) vzduchu méze obsaho-
vat 20—1 500 zarodkov pliesni a kvasnicovych spor.
V obytnych priestoroch stipne ich koncentracia
priblizne 5 nasobne. Su to zarodky najma zo skupi-
ny Penicillium, Aspergillus, Cladosporium a Altena-
ria. Ich rozmnozovanie je rychlejSie v pritomnosti
textilnych materialov [7].

V tab. 1 je prehlad poctu zarodkov baktérii na
niektorych povrchoch.
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Tab. 1 Podet baktérii na rozliénych povrchoch [5]

tracie RV vzduchu pre rozdielne typy mikrébov, nad
ktorymi sa nachadzaju vhodné podmienky pre ich rast
(tab. 2).

P h Pocet baktérii
ovre pouzivané  Cistené  jednotka Tab. 2 Kritickd relat. vihkost pre rast mikroorganizmov [5 ]

Poduska 1280 14  na 0,1 g textilu _
Spodna bielizef 12 880 32 Milk . Kriticka koncentracia H,O
Kuchyn. utierka 5370 14 iKroorganizmus vo vzduchu (RV) %
Koberce 755 na 5 cm? Prachové roztoce 55—70
Podlahova krytina 28 Pliesne 70—80
Stol 57 Baktérie nad 98
Kraja¢ chleba: drevo 59 1

plast 78 3

V zavislosti od udrziavania a Gistenia obsahuju ko-
berce 100—800 baktérii na cm?. V bezprostrednej
blizkosti koberca v spolo€enskych miestnostiach sa
na ploche 5 cm? nachadza priblizne 20 baktérii [8].
Na vycCistenom Satstve sa naslo do 32 zarodkov, pri-
¢om na obnosenom az 900 000 zarodkov na 0,1g
textilu [9]. V pripade ponoziek po prani pri 40°C sa
znizi pocet baktérii z 90 000 az 900 000 na 2 000—
30 000 na 5 cm?. Medzi nimi su to tiez baktérie koz-
nych patogennych pliesni a kvasnic.

V pracovniach a obyvackach sa vyskytuju tiez pra-
chové vSi a roztoCe. Ako Skodlivé su viditelné vo
vaéSom mnozstve ako prach na nabytku. Z roztoéov
obsahuje domaci prach kmen Pyroglyphidae, ktory
produkuje alergenické exkrementy. Dalej st to typy
Dermatophagoides Pteronissinus, D. Farinae,
D. microceras a Euroglyphus Maynei [9, 10]. Ich
velkost je 0,1—0,5 mm a produkuju exkrementy, ktoré
sa $pecialnou vrstvickou prilepia na textilné viakno.
RoztoCe zo skupiny Pyroglyphidae sa vyskytuju vo
vtacich hniezdach a v obyvacich priestoroch sa na-
chadzaju na podlahe istenach. Rozmnozuju sa
v postelnych matracoch i v ¢alineni. Viac v spaliiach
ako v obyvacich izbach.

Vyskyt a rozmnozovanie bakteérii, pliesni a dalSich
mikroorganizmov zavisi vyznamne od vihkosti a do-
statku zivin. Baktérie a pliesne ziju na organickej hmo-
te, ktora sa nachadza na prachovych ¢asticiach. Vo
vihkejSich priestoroch sa na stenach nachadza od 0,3
do 2 700 mg prachu/mz. Prachové vsi a vacsina roz-
toci sa zivi na pliesfiach. Casto nie su viditelné vol-
nym okom. Alergenicke prachove roztoCe Ziju na koz-
nych bunkach. Clovek sa denne zbavuje 1—1,5¢g
koznych Supiniek za den, ktoré mdézu byt potravou
pre 1 milién roztoéi. Pritomnost psov zvySuje vyskyt
prachovych roztoéi, o sa nedokazalo pri mackach
v domacnosti.

V beznych zivotnych a pracovnych priestoroch tep-
lota vyznamnejSie neovplyviiuje vyskyt mikroorga-
nizmov, za to vlhkost vzduchu je velmi priazniva pre
ich rozmnoZzovanie. Experimentaine vysledky ukazuja,
Zze pod 55 % relativnej vlhkosti (RV) vzduchu sa
baktérie, pliesne ale ani roztoce nerozmnozuju. V roz-
sahu 40—100 % RV sa nachadzaju kritické koncen-
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Ochranné opatrenia proti patogénnym alebo alerge-
nickym mikroorganizmom spocivaju hlavne v regula-
cii vihkosti vzduchu a materidlu a tiez v antimikro-
bialnej a insekticidalnej aprave. Prva ochrana spodi-
va v zabezpecéeni vihkosti do 55 % RV alebo aktivity
vody v materidli pod 0,55 % a obmedzenim Zivotnych
podmienok mikroorganizmov (klimatizacia, vetranie
priestorov, Cistenie textilii, pranie nad 60 °C). Zdra-
votné riziko méze byt vo vacésine pripadov vylu¢ené
regulaciou mikroklimy.

Antimikrobialne upravy su velmi ¢astym pripadom
pre preventivnu ochranu proti mikroorganizmom. Vzdy
je potrebné starostlivo zvazit takdto upravu. Ak sa
jej nemdzeme vyhnut, potom pouzité latky musia byt
stale a permanentne U¢inné. Nemali by sa dostavat
do ovzduSia a na pokoZku. Pri vysokom podte za-
rodkov antimikrobidlna efektivnost latok predpoklada
ich znizenie 0 10 az 90 % v zavislosti od typu mikro-
organizmov.

BIOAKTIVITA VLAKIEN

Bioaktivne chemické vidkna obsahuju biologicky
aktivne latky, ktoré sa pouzivaju hlavne v medicine
s terapeutickym alebo profylaktickym ucinkom. Tieto
typy vlakien sa pouzivaju na pripravu chirurgickych
niti, obvazov, umelych Gdov tela, na zvy$enie odol-
nosti textilu voéi baktériam a pliesfiam, ako su
filtracné materidly a pod. Niektoré terapeutické me-
tédy vyuzivajuce bioaktivhe chemické vldkna su za-
loZzené na riadenom uvolfiovani biologicky aktivnych
substancii z viaknitého materialu. Pre pripravu tychto
vlakien sa vyuzivaju najma nasledovné postupy: che-
micka modifikacia vlakien, fyzikalno-chemicka modi-
fikacia zavedenim Specialnych aditiv a impregnacia
textilnych materialov [11, 12].

Specidlne podmienky sa vytvaraju vzhladom na ak-
tivitu baktérii a pliesni v pripade syntetickych viakien,
najma polyamidovych, pretoze pri tychto sa vytvara
zvlast vhodna klima pre mikroorganizmy vzhladom
na hydroskopicnost.

Zvlast zaujimava je priprava tychto vidkien aplika-
ciou biologicky aktivnych substancii pri zvlakrfiovani.
Niekolko typov takychto latok ponukaju polské firmy
ako POLFA Co., Grodzisk, Lodz, Rzesow pod ndzva-
mi Chlormidazole, Clotrimazole, Gropol, Chlorheksy-
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dine, Chlorochinaldine, dalej Enteroseptol vyrabany
firmou CIBA a tiezZ mednata sol 5-iodo-8-hydroxychi-
noline vyrabané Institutom chemického priemysiu vo
VarSave.

Pri aplikacii tychto latok je moZné pouzit tzv. popra-
Sovanie granul a potom pripravit vlakna alebo félie.
Ddélezita je tepelna stabilita tychto latok do 300 °C.
Dobri termicku stabilitu vykézal najma Clotrimazole
so0 ZnSQ, alebo CuSO, (tab. 3). Aplikacia tychto la-
tok nevplyva negativne na vlastnosti vidkien ani na
mieSatelnost aditiva s polymérom [13]. Pri hodnote-
ni protipliesfiovej aktivity niektorych vyrobkov z mo-
difikovaného PA 6 sa sledovala zmena aktivity niekto-
rych pliesni Candida albicaus L45 poéas 24 hodin
v Zzivnom roztoku pri 37 °C.

Tab. 3 Antimikrobiaine viastnosti modifikovaného PA 6 [13]

Obsah akt. Inhibicna

Druh Aktiv. zlozka . .
zloz,% zbéna, mm
PA 6-film Clotrimazole+ZnSO, 0,5 2
PA 6-filament Clotrimazole+ZnSO, 0,8 1
PA 6-monofil. Clotrimazole 1,0 2
PA 6-monofil. Clotrimazole 2,0 2
PA 6-monofil. Clotrimazole 3,0 4

Ako velmi uginny pre PA 6 vlakna sa ukazal po
v8etkych strankach produkt Clotrimazole spolu so
ZnS0O,. Obmena tejto dvojice s CuSO, mdze byt
vhodna pre polyméry s nizSou teplotou zvlakriovania.

Ako antimikrobialne preparaty pre PA 6 vliakna sa
tiez skusali bis-kvartérne améniové soli polymety-
Iéndiaminov, amfotérne povrchovoaktivne materialy
ako derivaty hydantoinu, chinolinu a tiez derivaty chlo-
rovaného fenolu. Tieto zlG€eniny vyhovovali zaklad-
nym poziadavkam, najma stabilite za podmienok
pripravy vldkien, dobrej rozpustnosti v PA 6 taveni-
ne a nizkej migracii z polyméru.

Z vysledkov vyplyva, Ze vybrané biocidné aditiva
malo vplyvaju na fyzikdline a mechanické viastnosti
vldkien. Antimikrobidlna aktivita sa Studovala na
textiinom materidli na kultdrach Staphylococcus
aureus ako simulacia infekcie pokozky a tiez na kultu-
re Candida albicaus simulujuc candidomykdzne lat-
ky. Kuitiry sa pestovali v Zivnych prostrediach. Na
povrch sa pouzila vzorka tkaniny priemeru 10 mm
a systém sa udrzoval pri 37 °C 24 a 48 hodin. Zisti-
lo sa, ze v3etky vzorky vykazovali antimikrobialnu ak-
tivitu so zavislostou biocidnosti od chemickej stavby
modifikatora. Vzorky modifikované oxychinolinovymi
derivatmi preddili v aktivite ostatné. Vzorky modifiko-
vané s bis-kvartérnymi solami st menej aktivne. De-
rivaty hydantoinu, amfoternych povrchovoaktivnych
latok a chlorofenolov vykazovali len miernu aktivitu
k obidvom kultaram [14].

Dalej sa sledoval vplyv prania pri 45°C za ¢as 60
mindt a suSenia pri izbovej teplote. Po 15 cykloch
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vzorky modifikované s bis-kvartérnymi amonnymi so-
lami a derivatmi chinolinu si zachovali antimikrobialnu
aktivitu. Pri ostatnych vzorkdch sa tato stratila po
10—12 praniach.

Ziskané vysledky dovoluju urobit zaver vhodnosti
modifikacie PA 6 vlakien bis-kvartérnymi solami po-
lymetyléndiaminov a chinolinu pre vyuZitie $pe-
cidlnych textilov pre zdravotnicke zariadenia, ope-
racné saly a obleky, hematologicke pracoviska, kli-
nické a biochemické institucie. Dalej pre postelnu
a osobnu bielizen pre nemocnice.

VPLYV POVRCHOVYCH UPRAV
NA BIOAKTIVITU VLAKIEN

Ochrana chirurgickych odevov hra vyznamna dlo-
hu pri minimalizacii prenosu choréb v operaénych
priestoroch, pretoze bakteridlne i viroveé ochorenia sa
Siria vzduchom i krvou. Chirurgicky odev méze zni-
Zit prenos mikroorganizmov vytvorenim fyzikalnej ba-
riery medzi infekénym zdrojom a zdravym jedincom.
Zvlastnu pozornost si zasluhuju krvou prenasané
mikroorganizmy ako human immunodeficiency virus
(HIV). Pouzitie ochrannych odevov patri ku kli€ovym
doporuéeniam americkych organizacii. Dodnes vSak
nie je k dispozicii tkanina, ktora by poskytovala jedno-
znaénu ochranni bariéru.

Operovany pacient podstupuje velke riziko infekcie
tiez, pretoze jeho ochrana je oslabena tak prerude-
nim pokozky, ako i stresom spojenym s operéciou.
Priblizne 25 % infekcii je ndsledkom operaénych ran.
NajcastejSie izolované baktérie v operacnych infiko-
vanych ranach su Staphylococcus aureus a Pseudo-
monas aeruginosa. Dalsie baktérie spojené s poope-
raénymi infekciami su Staphylococci, Enterococci
a Escherichia coli. Krvné virusy ako HIV a hepati-
tis B tvoria malé ale neurcité riziko prenosu pri ope-
raciach. -

Prenos mikroorganizmov, ktoré mdézu byt trans-
portované krvou alebo inou tekutinou je spojeny s pre-
nosom samotnej tekutiny. Zmacanie tkaniny, kde sa
prenos mdze uskutoénit, vyplyva z kontaktu povrchu
tkaniny a kvapaliny za Specifickych podmienok.
Prenos je potom riadeny chemickymi a fyzikalnymi
vlastnostami tkaniny. Délezitu tlohu tu hra kontaktny
uhol (uhol zmaéania). Kvapaliny, ktoré sa pouzivajd
pri operaciach, maju povrchové napétie od 22 do 73
mNm™'. Polyester a polyetylén vymedzuju rozsah po-
vrchového napétia syntetickych vlaknotvornych po-
lymérov 31—43 mNm™. Okrem toho k tymto javom
prispieva tiez tvarovanie. Uho! zmacania klesd s Cle-
nitostou tkaniny.

Pre trvald upravu textilu polyetylénglykolmi sa vy-
vinulo siefovanie PEG pomocou dimetyloldihydroxye-
tylénmocoviny za pritomnosti kyslych katalyzatorov
MgCl,- H,O + kyselina citrénova, pripadne p-to-
luénsulfénova. Upravena tkanina vykazuje okrem inych
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zlepSenych vlastnosti tiez antibakteridlnu aktivitu. Po-
lyetylénglykol sa aplikoval na dva druhy tkanin 100 %
PP netkané textilie a 50/50 polyesterbuniina. Upravou
sa zvySuje povrchova energia textiiného materialu [15].

Antibakteridlne vlastnosti dpravy sa prejavili pri
obidvoch typoch tkanin a to pre obidva typy baktérii
S-aureus a P-aeruginosa, pricom pre druhy kmen je
potrebna radove vyssia koncentracia preparatu. Me-
chanizmus inhibicie sa vysvetluje €inkom PEG ako
surfactantu, dalej uvolfiovanim zbytkov formaldehy-
du zo sietovacej reakcie a treti efekt vyplyva zo zme-
ny absorpénych pochodov vldkna. Tieto Upravy su
vhodné pre vyuzitie textilu v medicine a pri aplikacii
do hygienickych vyrobkov. Rozhoduju pritom dve
vlastnosti materialu a to: transport kvapaliny a anti-
bakteridlne viastnost.

BIOAKTIVNE POLYPROPYLENOVE VLAKNA

Polypropylénové viakna pri modifikacii maju svoje
Specifické postavenie, ktoré spociva v ich parafinic-
kom charaktere. S vacsinou nizkomolekulovych latok
(i polymérov) polypropylén vytvara viac menej nezna-
Sanlivy systém, ¢o mé za nasledok okrem obmedze-
nej rozpustnosti aj migraciu aditiv na povrch vlakien.
Z tohoto ddévodu pre polypropylénové viakna je vy-
hodna modifikacia tuhymi ¢asticami, prip. polymérny-
mi latkami. Pre pripravu biostatickych a biocidnych
syntetickych vldkien sa vyvinuli aditiva na baze an-
organickych plniv, dopovanych kovmi ako je Ag”,
Cu®, Zn**[16, 17]. Na Slovensku sa na tomto vyvoji
podielali najma fa Ansil a VUTCH-CHEMITEX s.r.o.,
ktora preparat dotiahla do komercnej podoby pod
znackou ,BIOSTAT" a dodava ho pre domaci i zahra-
niény trh [18—20]. Na baze tohoto preparatu boli vy-
vinuté bioaktivne polypropylénové vlakna v spolupraci
s fy ISTROCHEM a Chemickotechnologickou fakul-
tou STU s vysokou uéinnostou uz pri nizkych
koncentraciach ,Biostatu” ako bakteriostatické alebo
bakteriocidné. Vlakna nemaju zhorSené mechanicko-
fyzikalne vlastnosti, podobne termické vlastnosti st
na urovni nemodifikovanych viakien. Uprava je per-
manentna vzhladom na opakované pranie a Cistenie.

Polypropylénové vidkna odolné voci baktériam
a pliesftam prezentoval prvy krat v roku 1994 na
vystave DOMOTEX v Hannoveri britsky producent
F.Drake (Fibres) Ltd., Golcar, Hundersfield [21]. VIak-
na boli uréené pre koberce, dalej pre osobné texti-
lie, pre nemocnice a zdravotnicke zariadenia. Polypro-
pylénova striz je pod znackou ,Gymlene" a zabranu-
je rozvoju zarodkov a bakteérii i pri zmacani kvapalny-
mi latkami. Polypropylénova striz je vineného typu
farbena v hmote odolna vo¢i zmenam farby vplyvom
pouzivania. Uprava je stala v prani i v chemickom
Cisteni, vidkna maju vy3sSiu odolnost voéi oderu a su
antistatické. Firma Drake vyraba celt $kalu polypro-
pylénovych vlakien pre koberce, podlahové krytiny,
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jemné vlakna, netkané materidly pre hygienické vy-
robky a filtracny materidl, Sportové oblecenie, ponoz-
ky, rukavice a pleteny tovar. Z technickych typov su
to vlakna pre geotextilie, interiéry automobilov, vioz-
ky a vystelky do obuvi a pod.

ZAVER

Sucasny vyvoj v oblasti vidkien poukazuje na zvy3e-
nt pozornost biologickym aspektom textilnych materia-
lov suvisiacich s ochranou zdravia cloveka a tiez
s ochranou textilnych materidlov pred negativnymi ugin-
kami baktérii a pliesni. Vyspelé krajiny uz urobili v tomto
smere prvé kroky od vyskumu ku komercnej vyrobe
bakteriostatickych &i bakteriocidnych chemickych via-
kien. Na Slovensku vdaka vyvoju vhodného aditiva mé-
Zeme zachytif tento trend a v relativne kratkom €ase po-
nuknut na trhu vidkna s antibakterialnou Upravou. K zvy-
$eniu zaujmu o tieto materidly a ich aplikaciu je dolezi-
ta hibsia znalost problematiky a vyvoja vo svete.
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Z0O ZAHRANICNYCH CASOPISOV

Firma Woolrich modernizuje éistenie odpadovych
véd
America Textiles International, 1995, €. 5, s. 63
Moderny systém cistenia odpadovych véd musi byt
schopny cistit vody obsahujlice rozne typy farbiv, TPP
a mnozstvo dalSich chemikalii. Firma Woolrich Inc.
vyrabajtica Siroky sortiment vinenych textilii a odevov
od vldkna az po konecny vyrobok instalovala v spo-
lupréaci s firmou Andco elektrochemicky sytém Eiste-
nia odpadovych vdd. Uéinne zbavuje vody z textilnych
prevadzok zafarbenia, odstraniuje z nich chemikalie
a iné kontaminujuce primesi. Princip spociva v pouziti
matrice z Fe alebo Al bez sti¢asného pridania anio-
nov. Firma Woolrich predpoklada opatovné pouzitie
vydistenej odpadovej vody v technologickych proce-
soch.

Medzinarodny adresar dodavatelov surovin a za-
riadeni pre textilny priemysel na rok 1995—96
America Textiles International, 1995, €. 7, s.15—286

V adresari je zahrnutych vySe 1 900 dodavatelov
a 1 700 kategorii vyrobkov.

Cast 1: abecedny zoznam dodavatelov dopineny
informaciami o firmach a ich vyrobkoch;

Cast 2: jednotlivé kategdrie vyrobkov v abecednom
poradi a nazvy firiem, ktoré ich vyrabaju.

Regulacia nanosu farbiaceho kipela na fularoch
pomocou merania farieb on-line
ITB Veredlung, 41, 1995, €. 2, s. 26—30
Diskontinualne meranie farby na zabezpecenie kva-
lity sa uZ roky osvedCuje a Casto sa realizuje nahod-
nymi skuSkami na hotovom upravenom produkte. Vy-
hodnotenie nameranych hodnét sa méze pouZit na
korekturu pri nasledujlcich farbiacich procesoch.
V stcasnosti eSte malo rozsirené kontinudlne mera-
nie farieb, umiestnené na spravnom mieste v proce-
se, poskytuje naproti tomu pracovnikovi v textilnom
zoSlachtovani Siroké spektrum dalSich moznosti.
V tomto pripade sa meranie farieb pouziva nielen ako
kontrolny €len, ale ako okamzZite reagujuci meraci ¢len
v regulagnom okruhu fuldra. Rozsiahle skdsenosti so
systémami na meranie farieb on-line su uz k dispo-
zicii. V ¢lanku je popisany spdsob merania a prislusné
meracie pristroje (fotometre typu ,teleflash”).

Bieliace pomocné prostriedky
ITB Veredlung, 41,1995, ¢. 2, s. 54

Firma Ch.R. Beitlich GmbH ponuka nasledujlce
bieliace pomocné prostriedky:
— univerzalne pouzitelny, biologicky fahko odburatelny
komplexotvorny prostriedok a peroxidicky stabilizator
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pre silikatové i nesilikatové bieliace procesy Beiquest
AB;

— univerzdlne pouzitelny peroxidicky stabilizator pre
diskontinuélne a kontinuaine bielenie bez silikatu
Contavan Gal;

— peroxidicky stabilizator pre bezsilikatové bieliace
procesy s extrémne vysokou stabilitou v alkalickom
prostredi Contavan Tig;

— silne kysly komplexctvorny prostriedok pre demi-
neralizaciu prirodnych vlakennych materidlov Heptol
Emg;

— univerzalny tenzid pre receptury kontinualnych pre-
daprav Felosan APF;

— univerzalny nepenivy tenzid pre diskontinudlne re-
ceptury prediprav Lavotan RWS a dalsie.

Biologicky odburatelné polyméry akrylatu a cuk-
ru
Textilverediung, 3, 1995, ¢. 7/8, s. 155—158

V textilnom zoSlachtovani sa pouziva mnozstvo
sekvestracnych prostriedkov, ktoré sa po prislusnom
spracovatel'skom stupni dostanu do odpadovych véd.
Tieto mozno rozdelit do 5-ich tried:

— polyfosfaty;

— polyhydrokarbdnové kyseliny;
— aminopolykarbonové kyseliny;
— fosfénové kyseliny;

— polyakrylové kyseliny.

Uginné komplexotvorné latky st na rozdiel od
povrchovo aktivnych latok v su€asnosti pre textilny
priemysel biologicky neodburatelné. Polyakrylaty slu-
Zia v textiinom zoSlachtovani v mnoZstve pomocnych
prostriedkov a procesov ako univerzaine ucinneé lat-
ky. Novodobou moznostou kopolymerizacie kyseliny
akrylovej s cukrom sa dosiahne lahka biologicka
odburatelnost polyakrylatov. Tato nova trieda zlice-
nin méa zaujimavé vlastnosti, ktoré sa daji vyuzit
v predbeznych Upravéach, vo farbeni a v pracich pro-
cesoch.

Normy ISO pre management Zivotného prostre-
dia
Textilverediung, 30, 1995, ¢. 7/8, s.181
Celosvetovo aktivna organizacia ,International
Organization for Standardization“ (ISO) v Zeneve pra-
cuje od zaciatku roka 1994 na vydani série noriem
k téme managementu Zivotného prostredia, ktoré su
uz dnes zname pod oznacenim ISO 14000, hoci
k dispozicii su zatial len navrhy jednotlivych noriem.
Rakusky normalizaény Ustav uz zverejnil navrhy
nasledujicich noriem ISO 14000 ,Systémy manage-
mentu zivotného prostredia; v§eobecné smernice pre
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principy, systémy a podporné techniky” a ISO 14001
.Systémy managementu Zivotného prostredia; poZia-
davky a pokyny“. Uvedena je adresa, na ktorej moz-
no navrhy uvedenych noriem objednat.

Cinnost Centra certifikacie a skasania vlakennych
materialov a vyrobkov
Tekstilnaja Promyslennost, 1995, ¢. 4—5, s. 8—9
Centrum certifikécie a skusania vlakennych mate-
ridlov a vyrobkov pdsobi pri Statnej univerzite techno-
l6gie a dizajnu v Petrohrade. Je akreditované Statnym
vyborom pre metrolégiu, normalizaciu a certifikaciu
Ruskej federacie. Naplfiou jeho &innosti je vykona-
vanie nezavislych skasok, expertiz a certifikacie vla-
ken, vldkennych materialov, vyrobkov textilného prie-
myslu a niektorych dalSich odvetvi lahkého priemyslu
Ruska. Do kompetencie Centra spadad skisanie
a certifikdcia syntetickych i prirodnych vidken a priadzi
vSetkych typov textilii (tkanin, pletenin, netkanych
textilii), technickych textilii, umelej koze a kompozi-
tov. Okrem povinnej certifikacie vykonava aj certifi-
kaciu dobrovolnu, nestandardné skasky, analyzy od-
padovych vad, poskytuje konzultacné sluzby.

Rozsirenie oblasti pouzitia priadze s nizkym
cislom vyrobenej z kratkovlakenného lanu
Tekstilnaja Promyslennost, 1995, ¢. 4—5, s.18—19

Clanok informuje o novom spdsobe predbezného
mechanického spracovania kratkoviakenného lanu,
umoziujucom vyrabat zmesovd mykanu priadzu 29—
30 tex s obsahom lanu. Dal$imi zlozkami priadze st
iné prirodné alebo chemické vidkna. Optimainy je
max. 50 percentny podiel lanu. Lan spracovany no-
vou technoldgiou sa pouziva v zmesi s vidknami s po-
dobnymi fyzikalno-mechanickymi viastnostami (bavl-
na) ale aj s vidknami, ktoré maju niektoré viastnosti
(napr. hydroskopické) celkom iné (Lavsan). Overe-
né boli tiez moznosti zmesovania vidken rastlinného
a zivocisneho povodu ako aj vidken prirodnych a che-
mickych. Osvedcila sa zmes vina/chemické vlakno/
lan 100—140 tex.

Antistaticka textilia, ktora neuvolfiuje vias
Technical Textiles, 4, 1995, jun, s. 7

Francuzska firma Gauthier Tissus vyvinula antista-
ticku textiliu z priadze Pontella firmy Rhone-Poulenc
z multifiiného PES hodvabu s antistatickym vlaknom
Nega-stat firmy du Pont. Priadza Pontella mé& vonkajsi
obal z mikrovlaken, ktory jej dodava prijemny ohmat
a schopnost odvadzat vihkost, ¢o sa prejavuje zvy-
senym komfortom nosenia. Kazdy filament antista-
tického vlakna Nega-stat ma trilobalne jadro z vodi-
vej zluceniny obsahujucej uhlik a obal z polyesteru
Dacron. Povrch vldkna je nevodivy a neméze spo-
sobit skrat. PES obal zvySuje odolnost vldkna a za-
brafuje odlupovaniu uhlika. Nova textilia je vhodna
pre aplikacie vyzadujuce eliminaciu statického naboja.
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Nehorlava textilia Sandel
Technical Textiles, 4, 1995, jdlfaugust, s. 12—13
Textilie Sandel sa vyrabaju z anorganickych ne-
horlavych vidken, najma sklenenych, ktoré su po-
vrstvené patentovanymi polymérmi na vodnej baze.
Textilie nie su toxické ani ina¢ zdravotne zavadné.
Firma Sandel ich vyrdba v niekolkych verziach.
Sandel Series 1 je priedy$na textilia vhodna pre na-
bytkarsky priemysel. Vyrdbaju sa z nej tiez tapety
a potahy izolaénych panelov. Méze sa lubovolne
farbit. Vojsko vyuziva textiliu Sandel v mobilnych sta-
noch prvej pomoci. Material Sandel Series 4 odola-
va teplotam nad 1 090 °C. vyrabaju sa z neho ochran-
né odevy, nepriestrelné vesty, ochranné kryty, eva-
kuacné plaste a vaky, prikryvky umeleckych predme-
tov v muzedach, rézne kompozity a pod.

Ochrana dekoraénych textilii
Technical Textiles, 4, 1995, september, s. 11

Firma 3M vyvinula dva nové pripravky Scotch-Gard
zavesov, prehozov, obrusov. Okrem nesSpinivych
vlastnosti im pripravok FC 3542 a FC 3548 dodéva
odolnost voéi oderu, zvySuje ich odolnost v prani
a chemickom ¢isteni. Na textilny substrat sa nana-
§aju impregnaciou, postrekom alebo technoldgiou
z peny. Potom nasleduje su3enie a vulkanizacia za
tepla. Pripravok FC 3548 sa vulkanizuje pri nizSich
teplotach (100—120°C). Obidva pripravky su emulzie
fluéropolymérov v 100 %-nom vodnom médiu.

Vyroba tvarovanych textili priamo na tkacskych
krosnach
Melliand International, 1, 1995, €. 2, s. 91

Firma Shape3 GmbH pontka trojrozmerné textilné
utvary z réznych materialov, napr. zo sklenenych,
uhlikovych, aramidovych viaken a pod. Vyraba ich
priamo na tkaéskych krosndch podla individualnych
poziadaviek zdkaznika (valcovité, polgulové priesto-
rové tvary a pod.). Pouzivaju sa v strojarenstve, auto-
mobilovom a leteckom priemysle, v priemyselnych
filtroch, zdravotnickych vyrobkoch, ochrannych vy-
robkoch i v adevnom priemysle. M6zu byt su€astou
réznych kompozitov.

Uspech vlakna Fotrel Eco Spun na vystave
bytového textilu
Textile World, 145, €.1995, &. 6, s. 28

Siroky sortiment bytovych textilii vyrobenych s po-
uzitim vlakna Fortrel Eco Spun firmy Wellman Inc.
bol predvedeny na vystave bytového textilu, ktory sa
v aprili uskutoénil v New Yorku. Toto vldkno sa vy-
réba vylucne z recyklovanych plastovych napojovych
flias. Firma Fieldcrest Cannon z neho vyraba
prikryvky. Ako vypinkoveé viakno ho vo svojej kolekcii
postelnych vankiSov Eco Pure pouzila firma
Liebhardt.

29



Nova technolégia povrstvovania dodava textiliam
dynamickeé izolacné vlastnosti
America Textiles International, 1995, €. 6, s. KIA6—KIA 9
Nova technoldgia povrstvovania Outlast umoznuje
dodat aj pomerne tenkym materidlom uréenym na
odevy do chiadného pocasia vyborné izolaéné viast-
nosti. Vyvinula ju firma Shawmut Mills v spolupraci
s Gateway Technologie, USA. V principe ide o nana-
Sanie mikroskopickych zapuzdrenych Castic na lubo-
volny textilny substrat. Tieto Castice sa aktivuju v da-
nom teplotnom rozmedzi, menia skupenstvo, pricom
absorbuju alebo naopak uvolfiuji energiu, a tym do-
davaju vyrobku pozadovany izolaény efekt. Uprave-
né textilie sa vyznacuju vysokym komfortom nose-
nia. Ich izolatnd schopnost nie je ovplyvnena
vihkostou ovzdusia. Podobne je mozné vyrobit texti-
lie s chladiacim efektom. Povrstvené textilie sa budu
pouzivat na vyrobu Sportovych a ochrannych odevov
a v technickych aplikaciach.

Priklady ekologicky orientovanych podnikovych
vedeni v priemysle textilného zoslachtovania
Textilverediung, 30, 1995, €. 9/10, s. 216—219

Z prikladov uvedenych v ¢lanku vyplyva, Ze vedenie
podniku orientované na ochranu zivotného prostredia
v stredne velkych podnikoch textilného zoSlachtovania
musi spliat uréité kritéria pri zohladneni vztahov vza-
jomného pdsobenia systému ako celku, aby bolo moz-
né autoritativnymi zadsahmi zvonku uspesne realizovat
ochranu zivotného prostredia. Plati zdsada, ze upred-
nostnit treba zabranenie znedisteniu Zivotného
prostredia pred odstrafiovanim vzniknutych nasled-
kov. V sti€asnosti sa stale Castejsie vyskytuju situacie,
ked na trhu vznika dopyt po urcitej skupine (textilnych)
produktov, avSak ich vyroba nie je z dévodov ochrany
Zivotného prostredia v danej krajine akceptovana,
a preto dochadza k presunu vyroby do rozvojovych
krajin. V €lanku sa venuje pozornost aj stanoveniu
Struktary ekologicky orientovanych ¢innosti a réznym
ekosystémom.

Lenzing: Medzinarodna investicia do celulézo-
vych viaken
Chemical Fiber International, 45, 1995, €. 3, s. 162.
Firma Lenzing v Rakasku je najva¢sim vyrobcom
celulézovych vldken vo svete, ked vyraba okolo
300 000 t/rok viskézovych vidken. Od roku 1997 za-
¢ne vyroba lyocelovych vidken. Okrem celul6zovych
vlaken firma vyraba tiez $pecialne vlakna ako PTFE
a PES strizové vlakna. Na baze PTFE sa vyrabaju
odtrhavacie pasky na féliové obaly, Sijacie nite a zub-
né nite. Novu linku na vyrobu lyocelovych viaken fir-
ma buduje v Burgenlande blizko rakisko-madarskych
hranic.

Vysokorychlostny stroj: budicnost viskézovych
nekonecénych vliaken
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Chemical Fiber International, 45, 1995, ¢. 1, s. 34.

Novy zvlakriovaci stroj na vyrobu viskézovych ne-
konecnych vlaken vyvinula a uviedla na trh talianska
firma NOY Val Lesina spolu so spolo¢nostou
CONVIS. Stroj pozostava z 3 réznych sekcii, a to
zvlakriovania, Upravy a suSenia a navijania. Umoziuje
pripravit vlakna o Sirokej Skale jemnosti od mikrovia-
ken aZ po $pecialne vysokotitrové priadze. Stroj ma
120 pozicii, ale vdaka modularnemu systému je moz-
né menit poCet miest. Stroj umoznuje presne nasta-
vit ndnos preparacie, ¢o je mimoriadne dblezity uka-
zovatel pre dobrd naslednu spracovatelnost. Pripra-
vuju sa 10 kg naviny.

Du Pont rozsiruje vyrobu Spandexu
Textile World, 144, 1994, ¢. 12, s. 29.

Du Pont buduje novy zavod na vyrobu Teratanu
(PTMEQG) pri meste LaPorte v Texase. S vyrobou Te-
ratanu sa zacne v 1. Stvrtroku 1997. Podobnu vyro-
bu firma Du Pont chce vybudovat do konca tohoto
storocia aj v Azii. Spolo¢nost uz prevadzkuje 30 000
tonové jednotky v Niagara Falls, N.Y. a v Dorddrechte
v Holandsku. Prevadzka v LaPorte bude pracovat
s novou technoldgiou vyvijanou na pilotnej linke fir-
mou DuPont. Polymér sa tiez pouziva na vyrobu
elastomérneho polyesteru Hytrel a vysokouzitkové
uretany, ktoré vyzaduju vysoku odolnost voéi oderu,
nizku teplotnu ohybnost a hydrolytickd stabilitu.

Ocakavanie optimalnych podmienok pre tvarova-
nie polyesterovych mikrovlaknitych priadzi
Chemical Fiber International, 45, 1995, ¢. 3, s. 224.

Polyesterové viakna o jemnosti mensej nez 1 dtex
su v procesoch tvarovania vystavené intenzivnejSie-
mu pdsobeniu mechanickych a termickych namaha-
ni. To obmedzuje predov§etkym tvarovacie rychlosti
na urovern okolo 400 m/min. Aby sa mohla tato
rychlost zvysit, su v ¢lanku analyzované vplyvy tech-
nologického procesu, ovplyviiuje nérast vnutorného
pnutia vo vldknach a sui navrhované mozné spdso-
by jeho zniZzenia. To v koneEnom ddésledku umozni
zvySit rychlost tvarovania.

Antistaticka aprava PP vidken
Technische Textilien, marec 1995, s. 34, obrazok.
V nasledujucich rokoch sa bude presadzovat trend
znizovania obrovského mnozstva druhov umelych Ia-
tok, aby sa tak nestazoval proces ich znovuzhodno-
covania. Napr. v automobilovom priemysle méze byt
vetko z umelych hmét, pokial to bude polypropylén.
Pre spracovanie technoldgiou viocky je vSak nevhod-
ny povrchovy odpor polypropylénu. Snaha o jeho
zmenu pomocou pri procese zvlaknovania zabudo-
vavanych antistatickych modifikatorov nebola zatial
uspesna, pretoze sa tieto bud' tepelne rozkladali, ale-
bo vzhladom na ich polarnost vocéi nepolarnemu PP
sa ich nepodarilo zhomogenizovat.
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Japonské funkéné viakna s primesou keramic-
kych Castic
JTN, 1995, ¢. 2, s. 98—100.

PANv s dezodoraénymi ucéinkami, schopné ab-
sorbovat zapach z cigariet, G¢inost sa zachova po 5
praniach. Oblekova tkanina s dezodoraénym uéin-
kom, vyvolanym jadrom kompozitného vlakna, je
oblibena vdaka zachovaniu ohmatu. V tabulkach su
uvedené typické keramické hmoty pre funkéné vlak-
na, atiez funkéné vlakna vyrdbané jednotlivymi fir-
mami. Uvadzané suU spbsoby zmieSavania kera-
mickych €astic s viaknami.

Metody zlepsenia syntetickych chirurgickych niti
Fibres and textiles in Eastern Europe, July/Septem-
ber, 1994, s. 30—31.

Uvedena je charakteristika chirurgickych niti so
zlepSenymi vlastnostami v porovnani s doteraz vyra-
banymi v Rusku z PES, PA-6 a PP. Nove nite sa vy-
rabaju v poloprevadzke, su z PES, su pokryté vrst-
vou kopolymeéru fluorovaného vinylidénu s hexafluér-
izopropylénom, nepodliehaju biodegradacii. Pine bio-
degradovatelné nite sa vyrabaju z kyseliny polygly-
kolovej katiénovou polymerizaciou cyklickych dilakté-
nov. Nové nite su porovnavané so zahrani¢nymi.

Holandsko vyvija l'ahké balistické textilie
Textile World, 144, 1994, ¢. 12, s. 29.

Smerovanie k lahkym balistickym ochranam pokra-
Cuje zavedenim vpichovanych ultralahkych polyety-
lénovych textilii Dyneema Fraglight vyrabanych z vy-
sokouzitkovych viaken DSM. Pri pouziti vidken DSM
sa dosiahne aZz 50 %-na Gspora na hmotnosti v po-
rovnani s doteraz pouzivanymi materialmi. Typicka
vesta ma hmotnost okolo 2 Ib, ¢o umozfiuje nosit
Dyneema Fraglight balistické vesty presne rovnako
ako normalne oble€enie, pricom vesty su po-
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hodinejsie. Vesty za€inaju byt vyrabané s extra
vreckami k umozneniu pouzitia dalSich ochrannych
viozZiek.

Syntetické viakna
Technische Textilien, jun 1995, s. zadna obalka.
Tato kniha predstavuje pripravu, stroje, pristroje,
vlastnosti, prirucku planovania liniek, strojné kon-
Strukcie a prevadzku na 910 stranach, 880 obraz-
koch, 185 tabulkach. Prehlad obsahu: Gvod, poly-
mérne Specifické postupy, teoretické a experimen-
talne podklady, zariadenia, pristroje a stroje pre vy-
robu syntetickych niti a vlaken, zvlastne postupy a za-
riadenia, pomocné zariadenia, pomocné materialy, vy-
pocty a konStrukcie, likvidacia odpadov a znovuziska-
vanie (recykling), skusky a ovplyviovanie vlastnosti
syntetickych viaken, tabulky vlaken (cena 480 DM).

Automaticka kontrola otvorov zvlaknovacich hubic
Chemical Fiber International, 45, 1995, €. 2, s.125.

Zariadenie firmy View Engineering (Simi Valley
v USA) poskytuje rychlu a opakovateln automaticku
kontrolu vietke;j kritickej geometrie zvlakfovacich hu-
bic. Ide o merania priemerov a dizky kapilary hubic,
vyskyt erdzie; dlzka, Sirka a uhol jednotlivych lalokov,
€o moOze byt spracované do databazy pre rychlejSiu
kontrolu kvality.

Zoznam novych produkénych liniek pre syntetic-
ké viakna v r. 1995
Chemical Fiber International, 45, 1995, ¢. 3, s. 198.
V tabulkovej forme je uvedeny celosvetovy prehlad
novych liniek na vyrobu syntetickych vlaken, ktoré boli
vybudované v r. 1995. Popri vyrabajuce;j firme je uve-
deny typ vyrabaného vlékna, kapacita vyroby a inzi-
nierska spoloénost, ktord prislusnid akciu zabezpe-
Covala.
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PATENTY

Pouzitie produktov sulfurovania glycerinesterov
nenasytenych mastnych kyselin ako prostriedkov
na regulaciu peny
DE 4 112 501 A-1,
Prihlasovatel: Henkel KGaA,
B 01 D 19/04

Produkty sulfurovania glycerinesterov nenasyte-
nych mastnych kyselin (1),

<|3H2—0—CO—H'
?H1*O—CO—RZ )
CH,—0-CO—R’

v ktorom R'CO znamena nenasyteny acylovy zvy3ok
so 16 az 24 atomami uhlika a 1 az 5 dvojnymi vazba-
mi a R?CO a R®CO znamenajui nezavisle od seba
acylové zvySky so 6 az 24 atomami uhlika a 0 alebo
1 aZ 5 dvojnymi vazbami, sa hodia na regulaciu pe-
ny pracich, plakacich a Cistiacich prostriedkov.

Pouzitie zmesi z najmenej dvoch alkoxylovanych
alkoholov ako prisady tenzidov potlacajucej penu
v ¢istiacich prostriedkoch pre strojovo prebieha-
juce cistiace procesy
DE 4 105 602 A-1,
Prihlasovatel: BASF AG,
C11D1/72

Pouzitie zmesi z najmenej dvoch alkoxylovanych
alkoholov | R—O—(C,H,0)x—(C3HsO),—H, pri kto-
rych x znadi Cislo medzi 1 a 12 ay znamena d&islo
medzi 1 a 15, priCom jeden alkoxylovany alkohol ma
ako zvySok R alkylovi Cg—C, g skupinu s rovnym ale-
bo rozvetvenym retazcom a druhy ma ako zvySok
R alkylovu C;—C,, skupinu s rovnym alebo rozvetve-
nym retazcom, av8ak obidva zvySky R sa musia
navzajom lisit v priemernom pocte atdémov C o najme-
nej 0,5 a priCom obidva alkoxylované alkoholy su pri-
tomne v pomere 10: 90 aZ 90 :10, ako prisady tenzi-
du potla€ajucej penu v Gistiacich prostriedkoch pre
strojovo prebiehajuce Cistiace procesy.

Koncentraty kvapalnych pracich prostriedkov,
sposob ich vyroby a ich pouzitie
DE 4 028 850-A1,
Prihlasovatel: Johannes Kiehl KG,
C 11 D 3/37

PredloZeny vynalez sa tyka koncentratu kvapalné-
ho pracieho prostriedku na baze aniénovych a neié-
novych tenzidov ako aj mydiel a aktivacnych prisad,
vyznadujucich sa tym, Ze obsahuju:

a) ako aniénovy tenzid aspon jednu sol alkalické-
ho kovu, C,_, alkylaménnu sol, C,_, alkanolaménnu
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sol' alebo aménnu sol aspon jednej Cq_,, alkylbenzén-
sulfonovej kyseliny, Cg_, parafinsuifénovej kyseliny,
Cs_» alkylétersirovej kyseliny s 1 az 4 mélmi etylé-
noxidu afalebo C,,_g olefinsulfonovej kyseliny,

b) ako neidnovy tenzid aspon jeden Cg_,5 alkylpo-
lyetylénglykoléter s 1 az 50 mdlmi etylénoxidu a/ale-
bo aspori jeden Cq_,g alkylpolyetylénglykol— polypro-
pylénglykoléter s 1 az 50 mélmi propylénoxidu— ety-
Iénoxidu, pricom alkylovy zvySok moze byt zakazdym
linearny alebo rozvetveny,

¢) ako mydlo aspon jednu sol alkalického kovu,
C,_4 alkylaménnu sol, C,_, alkanolaménnu sol ale-
bo aménnu sol nasytenej afalebo nenasytenej Cg_sq
mastnej kyseliny a

d) ako aktivacnu prisadu aspori jeden homopoly-
mér resp. kopolymér akroleinu, kyseliny akrylovej
afalebo kyseliny maleinovej a/alebo ich jednu sol alka-
lického kovu a vykazuju obsah suSiny 70 az 80
hmot.% a viskozitu < 250 mPa.s pri 20 °C.

Kvapalny praci prostriedok zabranujtci pusta-
niu farieb
DE 4 027 832 A-1,
Prihlasovatel: Henkel KGaA,
C11D17/08

Kvapalné pracie prostriedky zabranujuce pustaniu
farieb s obsahom neidnového tenzidu, aktivacnych
prisad a ucinnych latok zabranujucich pustaniu farieb
maju pri dobrej pracej Gcinnosti vysoku stabilitu pri
skladovani, ak su koncentracie aktivacnych prisad ne-
rozpustnych vo vode ako aj druh a koncentracia neio-
nového tenzidu zvolené tak, aby hranica teCenia pra-
cich prostriedkov Cinila asponf 6 Pa a praci prostrie-
dok obsahoval lamelovité, kvapalno-kryStalicke fazy.

Kvapalny praci prostriedok
DE 4 102 502 A-1,
Prihlasovatel: Henkel KGaA,
C 11 D 10/04

Viskdzne vodné pracie prostriedky s dobrou sta-
lostou pri skladovani obsahuju alkylsiran, alkylpolygly-
kozid, mydlo a nizke alkoholy. Pouzivaju sa ako pra-
cie prostriedky pre citlivé textilie v pracke, pre ru¢né
pranie, ako §ampony, prostriedky na umyvanie riadu
a kozmetické pripravky. Stabilna pena acinnych pra-
cich prostriedkov sa da l'ahko vyplachat.

Priprava cistého dimetylesteru kyseliny 2,6-
naftaléndikarboxylovej

US 5254 719

Majitel: Amoco Corp.

C 07 C 67/54
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Tento dimetylester sa pripravi reakciou 2,6-dikarboxy-
naftalénu s metylalkoholom pri 80—200 °C za pritom-
nosti silnej kyseliny. Po niekolkondsobnom d&isteni
vysledny produkt za pouzitia kyseliny sirovej obsahuje
menej ako 2 ppm Co a menej ako 2 ppm Mn.

Priprava vysokokvalitnych polyesterov za pouzitia
katalyzatorov s dlhou dobou skladovania
JP /A 230 201/93
Prihlasovatel: Dainipon Ink and Chemicals
C 08 G 63/85

Priprava je zalozena na preesterifikacii 1,4-butan-
diolu (1) s niz§imi alkyldikarboxylatmi, najma s dimetyl-
tereftalatom (lI). Ako katalyzatory sa pouzivaju
organické zlu€eniny titdnu a soli kovov organickych
karboxylovych kyselin, kyseliny sulfénovej, kyseliny
fosfornej alebo uhliGitej. M6Ze nim byt napr.zmesny
katalyzator z (BuO),Ti a NaOAc, ktory nevykazuje
zmeny vo vlastnostiach ani po 1 roku.

Priprava transparentnych polyesterov
JP A/ 18 064/95
Prihlasovatel: Mitsubishi Rayon Co.
C 08 G 63/18

K ochrane patentom prihlasené polyestery s obsa-
hom 200 az 450 ppm vapnika su vhodné na vyrobu
baliacich materidlov. Pripravuju sa esterifikaciou
aromatickych dikarboxylovych kyselin alebo ich
derivatov a diolov na baze monoetylénglykolu,
primieSanim etylénglykolového roztoku obsahujuceho
Ca zla€eninu a primieSanim etylénglykolového
roztoku obsahujuceho P zlG&eninu (P/Ca = 0,6 az 1,5)
a polykondenzaciou v pritomnosti Sb,0;. Biaxidlna
félia pripravena z tohto polyméru (obsah Ca 400 ppm,
P/Ca 0,76) vykazovala Haze 0,8 a dynamicky
koeficient trenia 0,33.

Vyroba polyesterov pre obaly s vybornou
priehl'adnostou a mechanickou pevnostou
JP [A] 220 173/94
Teijin Ltd
C 08 G 63/183

Preesterifikacnym katalyzatorom pri vyrobe tychto
polyesterov je organickd zlu¢enina Ti (1 az 10 mmol)
pripravena reakciou Ti tetraalkoxidov s organickymi
karboxylovymi kyselinami. Pripraveny polymér
s viskozitou = 0,78 a obsahom DEG 1,7 % sa mdze
pouzit na vyrobu flias.

Tekuto-krystalické polyamid-polyestery a lisované
vyrobky z nich
JP A/ 3 013/95
Prihlasovatel: Mitsubishi Kagaku Kk
C 08 G 69/44

Polyméry s viskozitou taveniny 10 az 50000 P pri
280 aZ 350 °C a Smykovou rychlostou 1000/s pozosta-
vaju z 5 az 22 mol.% kyseliny p-aminobenzoovej, 10
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az 30 mol.% diolu, 10 az 30 mol.% 2,6-naftaléndi-
karboxylovej a 30 az 65 mol.% kyseliny p-hydroxy-
benzoovej. Molarny pomer aromatickych diolov: kys.
2,6-naftaléndikarboxylovej je 0,8 az 1,2. Polyméry sa
vyznacuju dobrym modulom elasticity a pevnostou a
odolnostou voéi spajaniu za tepla. Vhodné su na
stciastky do aut a elektrotechnickych vyrobkov.

Polyesterové vlakna obsahujuce oxidy kovov
CN 1 081 480
Majitel: Tiannian Hugh Science and Technology
Co.,Ltd.
D 06 M 11/00

Vlakna vhodné pre zdravotnicke ucely obsahuju
5 az 30 % oxidov kovov, ktoré tvori 70 az 80 % oxidu
Zr, 20 az 30 % SiO, ,1 az 3 % CsO,, 0,1 az 1 %
oxidu ytria a 0,2 aZ 2 % oxidu manganu. Dalej vidkna
obsahuju stopové mnozstva Na, Ge, Fe, Ca, B, Se,
Cu, aktivacné ¢inidla a dispergacné prostriedky.

Polyetylénnaftalatové viakna a ich vyroba
JP /Af 346 322/94
Prihlasovatel: Teijin Ltd
D 01 F 6/62

Uvedené vlakna sa vyznacuju vysokou pevnostou
a vysokym modulom. Obsahuju minimalne 90 mol.%
etylén 2,6-naftalatovych jednotiek. Zmrstenie vidkna
v suchom vzduchu pri 150 °C a 180 °C je 8,0 %, resp.
10,0 %. Pevnost vlakna je min. 8,0 g/den, taznost
10,0 % a modul min. 210 g/den.

Polyesterové Sicie nite so zlepsenou vyfarbitel-
nostou a vlastnostami pri vysokych rychlostiach
Sitia
JP /A] 123 035/94
Prihlasovatel: Kuraray Co
D 02 G 3/46

Sicie nite obsahuji polyesterové vidkna hlavne
z etyléntereftalatovych jednotiek a majuce vnuatornu
viskozitu 0,8 T, = 80 °C, Specifické teplo 2,0 J/g,
pevnost 6,0 g/den a taznost 30 %. Takymto vidknom
mébze byt napr. vlidkno z PET a 2 % bisfenol S dioctyl-
éteru, zvlaknené pri 1300 m/min.

Polyesterové viasové tkaniny so zvySenou schop-
nostou zotavenia pri vysokych teplotach
JP JA/ 166 926/94
Prihlasovatel: Unitika Ltd
D 03 D 27/00

Uvedené tkaniny obsahuju polyesterové vlakna
obsahujuce najmé etylén 2,6-naftalatové jednotky
majice T, = 80°C a teplotu tavenia nad 250 °C.
Vlasovad tkanina pripravena napr. z polyetylén
2,6-naftalendikarboxylatu s Ty = 120 °C a teplote
tavenia 260 °C, mé schopnost zotavenia 8 (najvyssia
mozna hodnota) po 2 hod. zataZenia 500 g pri 80 °C.
Vlasové tkaniny st vhodné na sedadla do aut.
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