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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.*

Sanh-Petersburg State University of Technology and Design, Russra

*Kostroma Technological I nstitute, Russla

The study deals with the static and kinematics evaluation of sorption-adsorption of moisture by
textile materials from aromatic polyamide, man-made filament yarn (l-ogilen, 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 texti l le Materialien aus aromatischer polyamid-chemischer Seide (Togilen,
hochfesten, Terlon) und Garnen aus Baumwolle und Lein. Angefuhrt wurden lsothermen und
kinetische Kurven der Sorption und Adsorption vom Wasserdampf, analytische Beschreibung der
Prozessen, Berechnung und ein Vergleich der Koeffizienten, die Eigentrimlichkeiten hygrosko-
pischer Eigenschaften verschiedener Materialien charakterisieren.

f{aHHan pa6ora flocBfluleHa oueHKe crarilKH H Kr4Herr4K u copluuu-lecop6ur,rr.{ Bnafu TeKCTr,r.nbHr,rM14
MarepuanaMlz, v3 apoNtarr,IqecKHX IIoJu4aMI4nHbrx (rorlrreH, CBM, reprroH) xr,rMr4qecK14r snrcn H xJroilrra'r'o-
6yuaxHot t ,  J rburHor i  npf lx14.  [puneAeHu r43orepMbr H Kr , rHerr , rqecKhe KpHBr, re  cop6urara-aecop6unl r
Bonf lHblx  I IapoB,  aHaJl l4T l4qecKoe oI IHCaHne npoUeccoB,  pacqer  r , r  co[ocraBJreHue xoeQQnrt i lcH ' t 'oB,
xapaKTept43ylotuuX oco6eunocr14 rHrpocKorrHqecK14x cgot) icrs pa3nHqHbrx MarepuaroB.

Prdca je venovand hodnoteniu stat iky a kinetiky sorpcie-adsorpcie vlhkosti  text i lnfmi mate-
r i6 lmi  z  aromat ick6ho po lyamidov6ho (Togi len,  vysokopevnfch,Ter lon)  chemick6ho hodvdbu
a bavlnenej a I'anovej priadze. Uveden6 s0 izotermy a kineticke krivky sorpcie a adsorpcie vodnfch
pdr, analytickf popis procesov, vfpodet a porovnanie koeficientov, charakterizuj0cich zvldstnosti
hygroskopickfch vlastnosti r6znych materi6lov.

lntroduction

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 equil ibristic system ,,human body - texti le -
atmosphere". Moreover, not only the moisture regain,
but also the rate of moisture sorption and desorption
are very important.

Several authors [1-31 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

2

studied very se ldom. The modern methods in  re-
search hygroscopic properties and majority of data
do not give al l  useful l  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 cel lulose yarns
(cotton, f lax) (tab. 1) to i l lustrate some peculiari t ies.

The textiles made of the chemical and natural cellu-
lose polymers were taken in consequence of re-
semb lance  in  the  s t ruc tu re  17 ,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 crystal l ini ty.

Sorption properties of polymer materials are defi-
ned by the chemical composition, structure of mate-
r ials and outer condit ions [7].  The main determining
factors are polari ty, number and accessibl i ty of
functional groups [8,9].
**The Terlon is an aromatic para-polyamid fiber, SVM is a aro-

matic polyamid f iber with heterocycles in chain, Togilen is
a meta-para-copolyamid fiber [1 2].
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Table 1 Basic parameters of samples

Molecular hardness, strong molecular interaction
and reguliarity of structure are general peculiarities
of thermostable threads and cellulose yarns, taken
to compare [5-9, 1 1]. These determine the high
temperature of grass-transition in dry state. The most
oriented threads is the Terlon.

Experimental section

Sfafics and kinetics of sorption-desorption of wa-
ter steams at 20 oC have been studied by gravimetric
method. The preparation of samples was including
a vacuuming above CaCl2 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 hydrofi l ic 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 l ine 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 crystall inity 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 oC in texti-
les (symbols see in tabl.  1). The scheme of f ind 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]o't *
+  dx  (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,
a - coefficient of temperature,
To - temperature, at that Wo, E,

was estimated.

The indexes of equation (1) was calculated for
stamples (tab. 2). lt 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). lt 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.

Number
and type

of sample

Linear
density

tex

Twist Tenasity Strain
breaking

1/m sN/tex %

1. SVM thread
2. Terlon thread
3. Togilen thread
4. Cotton yarn
5. Flax yarn

1 0 0  t  1 0
120 x2O
1 0 0  t  1 0
380 r  10
340 r 20

176,0 2 ,8
1 6 1 , 0  2 , 6

28,0 12,0
9,2 4 ,0

17,0 1 ,9

29,4
29,4
24,4
1 6 , 5
52,0

d ( P / P s l



Table 2 lndexes of isotherms sorption water steams (according to equation 1)

Number
and type
of sample

Constants of equation (1) Inflection point Correlation's

coefficient*0, K-l Vrlo, o/o E, kJ/mole w, o/o P/Ps

1. SVM thread
2. Terlon thread
3. Togilen thread
4. Cotton yarn
5. Flax yarn

-0,0083
-0,0023
-0,0083
-0,0042
-0,0042

12,37
9,04

45,42
12,46
14,49

1 , 9
2,5
2,25
2,98
2,98

10,72
6,38

14,02
4,26
7,09

0,68
0,58
0,46
0,35
0,47

-0,993
-0,999
-0,969

0,987
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). lt is
noted, curve of flax yarn coincide with isotherm of
Togilen practically.

1 . 0

t!
L^J mox

r.1 0.2 0.3 0.1 0.5 0.6 0.? 0.8 0.9 1

p/ ps

Fig. 2 The isotherms of water sorption in relative coordinates
(symbols according tabl. 1, 2)

All isotherms of threads have considerable hyste-
resis. The largest square of hysteresis is looked on
isotherms thieads Togilen and SVM. lt 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.

4

Kinetic of sorption-desorption process

The kinetic characteristics can be described about
speed of  equi l ibr ium's achievement ,  which is  de-
pended by forms, sizes and structure of textile. The
kinetics curves are represetatived on f ig. 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  equi l ibr ium [1 1] .

1 A

1 l
t s

12
1 n

8

6

+

2

0

Fig. 3 The kinetic curves of sorption water vapor in usual and
logarithmic coordinates (Equations (2, 3); symbols accord-
ing tabl.  3)

/ o  I
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I
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Wr
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Fig. 4The kinetic curves of desorption water vapor in usual and
fogarithmic 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 * tB')] (2)
for desorption W = W,", x [exp(-Kd t tBd)] e')

were W.* - equlibrium (limited) humidity of textile,
Ks, Kd - coefficients,
Bs, Bd - constants of speed,
t - t ime.

Twin logarithms of equations (2), (2') give the equa-
tions of straight l ines (f ig. 3, 4):

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

for sorption In[-ln(1-WAff,",)l = In(Ks) * Bs x In t (3)

for desorption ln[ln(WM,",)l = In(Kd) + Bd x In t (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 equil ibrium 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-
l ibrium'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, 2,2') allow to prognosis the humidity and beha-
viour of textiles in real and extremal conditions.

l r {
I/,/. zoT

r8

SORPTION DESORPTION

W = W.ur" [1 - exp(-Ks * tB1] W = W,n.,.* [1 - exp(-Kd " tto)]
Number

and
type
of

sample
Wr", Ks Corr.

coeff .**
Wr", qd Corr.

coeff .**

1. SVM thread
2. Terlon thread
3. Togilen thread
4. Cotton yarn
5. Flax yarn19,5

1 8 , 0
9,3

3 1 , 0
20,0
1 9 , 5

0 ,511
0,959
0,42
0,51
0,761

o,174
0,488
0,576
0,337
0,298

0,954
0,968
0,997
0,997
0,91

1 8 , 0
9,3

3 1 , 0
20,0
1 9 , 5

0,508
0,801
0,394
0,771
0,842

0,508
0,367
1,032
0,6
0,271

0,878
0,979
0,966
0,94
0,955

**Correlation coeficient of calculated data with experimental
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ter i6lov v Sirokom rozsahu vonkajS(ch podmienok
s prihl iadnutim na teplotu. Stanoven6 bol i  koncen-
tradn6 body zadiatku skeln6ho prechodu polym6ru
pod vplyvom vlhkosti.

lzotermy sorbcie-adsorbcie skfmanfch vl6ken maju
hyster6ziu r6znej hodnoty.

Typick6 kinetick6 krivky sorbcie-adsorbcie vlhkos-
ti danlimi materi6lmi majfi exponencidlny charakter.
Uvedenyi je matematickf model kinetiky sorbcie-ad-
sorbcie, ukazovatele ktor6ho charakterizujri richlost
pohlcovania a vfdaja vlhkosti.

Ziskan6 ukazovatele statiky a kinetiky sorbdnfch
procesov odr62alu obraz pohlcovania a odovzddva-
nia vlhkosti, potrebnfch pre predpovedanie chovania
sa textilnyich materidlov pri ich vfrobe a vyuZivani
a umoZiujri tieZ porovnanie r6znych vldken.

4.

5.

9 .

1 0 .

1 1 .

12.

ZVLASTNOSTI HYGROSKOPICKYCn VLASTNoSTI
TEXTILNVCH MATERIALOV NA EAZE CHEMICKYCTI

A PNINOOTYCN VLAKEN

Teplouchova, M.8.,  Perepelkin,  K. E.,  Kynin,  A. T. ,  Smirnova, N.A.,  Koi tova, J.  Yu.*

Sankf-Peferburgskd Stdtna univerzita technol6gie a dizajnu, Rusko

* Kostromsk,i technologick,! in ititft, Ru sko
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BLENDED FIBRE.FORMING POLYMER SYSTEM
PP/POLYAMIDEUREA I.

Preparation of Polyamideurea and Thermal Stability
of Mix Melts PP/PAU

Kri5tof id, M., Marcindin, A., Ujhelyiovd, 
'Prchal, 

V., A., Leg6h, J.

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

Faculty of VIJT, 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
stabil ity of mix melts by measurements of weight f low rate - WFR. Lower viscosities and better
thermal stabil ity 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 Thermostabil itdt von mit Polyamideharnstoffe
modifizierten Polypropylenfasern hat sich gezeigt, daB diese die Thermostabil it i i t verbessern.

l l  I penJ ra r .aeMoLr  c ra rbH aBTopbr  3aHHMaK]TCr  Ip14ro roBneH14eM i l  HeKoropbr i l rb r  cBo14c ' r 'BaMr , {

r ro rHaMtu lMoqeBr {H .  I z l : yvenrae  repMi lqecKo ! i  yc roHqHBocr r4  r roJ r r . {nponHf ieHa  mo: tn@nr tupoBaHHo lo

rronHarvrHlMoqeBr4HaNru l toKa3aJlo,  qTo I IpHfoToBJteHHr,rc nof l r {aM[nMoqeBi lHbr ynyquaoT TcpMl4t lccKyK)
ycro Hrl4Bocrb Bo Jlo K uoo 6 pas y ro trtero no nH npo I 14 Jre Ha.

Priprava a vlastnosti polyamidmodovin z e-kaprolakt6mu, modoviny, kyseliny adipovej
a 1,4-bis-(3-aminopropyl)piperazinu s0 popisan6 v prvej 6asti prdce.

Priprava polym6rnych zmesnfch syst6mov polypropyl6n-polyamidmodovina a sledovanie
termickej stabil ity zmesnfch taven[n meranim ich hmotnostn6ho prietoku poukdzali na niZ5ie visko-
zity a lepSiu tepelnf stabil itu tfchto tavenin.

INTRODUCTION

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

As addit ives 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-
s i t ies [1 ] .

The preparation of these addit ives by exist ing
technologies might be also economically interesting
(e. g. preparation of copolyamides, polyamideureas
on the base of e-caprolactam in the bulk). In addi-
t ion, above mentionned polymers have the similar
chemical character what enables to prepare compa-
t ible blends with better propert ies (e.9. 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-
bi l i ty or sorption propert ies of blended (PP or PA 6)
fibres [2-8], but also on the stability of these fibres
against UV l ight [9].

This fact encourage us to apply the polyamideu-
reas with piperazine cycles and to investigate them
in terms of the thermal stabi l i ty of PP modif ied by
them.

EXPERIMENTAL

Preparation of addit ives and their propert ies

Polyamideureas (PAU) - addit ives on the base of
e-caprolactam (CL), urea (U), 1,4-bis-(3-aminopro-
pyl)piperazine (PlP) and adipic acid (AA) were pre-
pared by poly(addit ion-condensation) reaction in 2
steps in the nitrogene atmosphere and mixing during
the f irst step. Proport ions of monomers, condit ions
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, c - according to
Tab.  1.



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

lr*-trr,), 
-*3-(cHz)s -NH-co-(cH,), -cohfuH-(cH,)3-N3-,.r,),-NH-col;|HN-(cH,)s-cof

Monomer

a) urea

a) PIP

b) nylon salt
PIP + AA

c) CL

Conditions

T, oC

t, hour

l.  step l l .

140 -150  190

6  1 , 5

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 v^.% of PAU 1 and/or
PAU 2 was mechanical ly mixed and melted in
a single-screw ribbon extruder. The blended r ibbon
of PP + PAU was cooled down in cold water and cut
into the blended granulate. The temperatures of zo-
nes were Tr = 170"C,T2= 240 oC, Ts = 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 stabi l i ty 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 r = 23430 N.m-t, diameter of channel d :
1.10-3 m. Results are given in Tabs 3-8.

Experimental data for calculat ion the viscosity
n (Tab. 2) were measured by the same plastometer
VP-05 at t1 = 19516 N.m-2, x2 = 27322 N.m-2 and
T =  250 'C .

3. SUMMARY

Table 2 Viscosity 11 of mix melt versus concentration of PAU at
T= 250'C and rl = 19516 N.m-z and 12 = 27322N.m-2

System
Additive, wt. %

q, N.s.m-2

P P + P A U 1 1204,7 1096,4 1021 ,g 1066,4 1094,2
958,7 870,1 736,4 956,5 759,9

Property PAU 1 PAU 2

[n] ,  ml ,g- t

Tt, "C

Alrl25s.6, wt. %

Am3sg.6,, wt. %

Co,", Wt. %

*in m-cresol at 20'C+ melt f low index at 230 "C in g/100 min
Am - the loss of weight at relevant temperat.

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

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 inffuence
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 inf luence.

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

WFR of unmodif ied PP and PP modif ied both with
PAU 1 and PAU 2 r ises proport ional ly 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
T* 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 unmodif ied PP (Tab. 2). In addit ion, the
chemical character of PAU which is absolutely diffe-
rent with that of PP causes desintegration of the ho-
mogeneous f ield of intermolecular bonds in unmodi-
f ied PP. The consequence is the addit ional lowering
of viscosity.

lf we compare the differences of WFR after 50min
of exposition at T = 250 oC we can conclude that the
WFR of  a l l  samples PP + PAU 2 and samples

PAU 1
mol

0 ,1
0 , 1
0 , 1 5

1 , 0

PAU 2
mol

0 ,2
0,2
0 , 1 5

1 , 0
l .  s tep l l .

120-130 190

3 ,5  4

P P

1 5 *

137

4

4

24,2

3 U

1 6 8
n

U

n

23*

1 0 3

I

6

3 1 , 8

L 1

12

P P + P A U 2 r r
r2

1204,7
958,7

1043 ,6  1102 ,6  1  141  , 3  1043 ,6
791 ,9 819,0 795,1 901 ,2
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PP +1wt.% of PAU 1 aswell as PP +Zvtl.o/o of PAU 1
is lower than for unmodified PP (3,1 g/100min). Extre-
mely, i t  is evident for the sample PP + 3 wt. % ot
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 unmodif ied PP.

In the samples PP + 3 wt .% of  PAU 1 and
PP + 5 wt. % 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 t ime

Mix melts with PAU 1 behave similarly. At the
concentration 1 wt.% and 2wl.% of PAU 1 the value
WFRb is reached at the t ime tb = 10 min and is drop-
ping gradually with increasing time til l 50 min. At the
concentration 3 wt.% and 5 wt.% of PAU 1, the WFR
rises and maintains i ts higher and stabi l ized 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
t ime

AWFB
g/'l00min

t ime.  min
1 0 20 30

'1 ,5

0 ,9
0 ,6
2 ,3

3,0 3,0
1 , 7  1 , 5
2 , 2  1 , 6
3,2 2,8

2,2
3 ,1

110
210
3/0
5/0

2,0 2,7
1 , 8  2 , 3

2,0
1 , 3
1 , 0
2 ,5

WFR
g/100min
c, wt.%

time, min AWFR
g/100min

Table 4 Weight flow rate WFR versus concentration of PAU 2
and t ime

2,3
2,5

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 t ime te = 0 during the thermal exposit ion.
The best thermal stability (the lowest rising of WFR)
have systems PP + 1 wt.% and PP +2rttl.o/o of PAU 1
and + 3 wt. % of PAU 2 WFR always below the WFR
of PP). A good thermal stability have also systems
PP + 1 wt.o/o, + 2wl.o/o, + 5 wt.% of PAU 2 and PP
+ 3 wt.% of PAU 1, part icularly 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 to = 0) versus
concentration of PAU 1 and time

AWFR
g/100 min
PAU, wt.%

t ime,  min

'10

0
1
2
3
5

9 ,7  9 ,3
1 0 , 6  1 0 , 8
10 ,4  10 ,8
12 ,9  13 ,3
13,7 14,9

9 , 9  1 0 , 5  1 1 , 1  1 1 , 8
1 1 , 0  1 1 , 1  1 1 , 4  ' 1 1 , 8

11 ,2  11 ,9  12 ,5  13 ,2
14 ,6  14 ,9  15 ,4  16 ,5
1 5 , 6  1 6 , 8  1 7  , 0  1 7  , 5

3,1
1 , 2
2 ,8
3 ,6
3,8

WFR
g/100min
c, wt.%

t ime, min AWFR
g/100min

1 0

0
1
2
3
5

8 ,7  9 ,3  9 ,9  10 ,5
10,7 12,0 12,9 13,5
1 0 , 5  1 1 , 6  1 1 , 6  1 2 , 0
1 1 , 0  1 1 , 5  1 2 , 1  1 2 , 1
1 1  , 2  1 2 , 4  1 3 , 1  1 3 , 3

1  1 , 1  1  1 , 8
1 3 , 1  1 3 , 3
12,4 12,7
12,1 12,4
13 ,6  14 ,1

3,1
2,6
2 ,2
1 , 4
2,9

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

lf 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 t ime to :  0) is reached in
a shorter t ime t6 (at 1 wt.o/o,2wL% and 3 wt.% - tu =
40 min, 20 min and 10 min resp.) l t  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)

1 0

0
1
2
3
5

0,6
0,2
o,4
0,4
1 , 2

1 , 2
0,4
0 ,8
1 , 7
2 ,2

1 , 8
0,5
1 , 5
2,0
3 , 1

2,4
0 ,8
2 , 1
2 ,5
3,3

3 , 1
1 , 2
2 ,8
3 ,6
3 ,8

Table 5 Differences of WFR PP/PAU1 and WFR PP versus Table g Differences of WFR (applying to the to = 0) versus
time concentration o PAU 2 and time

AWFR
g/100min

time. min AWFR
g/100 min
PAU, wt.%

t ime. min1 0 20 30
1 01 1 0

2lo
3/0
5/0

0
1
2
3
5

1 , 9
1 , 7
4,2
5 ,0

1 , 5
1 , 5
4,0
5,6

1 , 1
1 , 3
4,7
5 ,7

0,6
1 , 4
4,4
6 ,3

0,6
1 , 3
1 , 1
0 ,5
1 , 2

1 , 2
2 ,2
1 , 1
1 , 1
1 , 9

1 , 8
2 ,8
1 , 5
1 , 1
2 ,1

2,4
2,4
1 , 9
1 , 1
2,4

3 ,1
2 ,6
2,2
1 , 4
2 ,9

0,3 0 ,0
1 , 4  1 , 4
4,3 4,7
5 ,9  5 ,7

AWFR 1/0 - the difference between WFR of mix melt PP+ 1wt.%
of PAU1 and WFR of unmodif ied PP
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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 'r1 of mix melt is always lower than for
unmodified polypropylene.

3. Thermal stabil i ty (considered as weight f low
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.

uvoo

Priprava zmesnfch vlSknoWornyich systdmov je re-
lativne nov6, jednoduchd a perspektivna cesta zlepSe-
nia vlastnosti beZnfch homopolym6rov a vfrobkov
z nich, ktor6 nemajf vldy poZadovan6 vlastnosti.
Mie5anim m6Zeme z6merne zlep5it niektor6 vlastnos-
ti, ale in6 sa moZu 6iasto6ne zhor5it. Najd6leZitej5ie
je ndjst mieru medzi zlep5enim Zelatelhlich vlastnostf
a do najmen5im zhorSenim zakladnfch (napr. mecha-
nickfch 6i inlich) vlastnosti.

Ako adit[va pre prlpravu zmesf m6Zeme pouZit
n izkomoleku lov6 alebo m akromoleku lov6 modif ikato-
ry. Aditiva s vySSou molekulovou hmotnostou majf
zvydajne lep5ie vlastnosti a v priebehu ich prfpravy
(podas polyreakcie) m6Zeme regulovat ich moleku-
lov( hmotnost. Zmesn6 taveniny maju obydajne niZ5iu
viskozitu [1]. Priprava takfchto adit iv jestvujricimi
technof6giami by mohla byt tieZ ekonomicky zauji-
mavd (napr. priprava kopolyamidov, polyamidmo6o-
vln na zdklade e-kaprolaktdmu polyreakciou v tave-

10
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nine). Naviac, vySSieuveden6 polym6ry majf chemic-
kri charakter, ktoni dovol'uje pripravit znd5anliv6 zmesi
s lep5imi vlastnostami napr. s PA 6.

Aditiva obsahujtice tercidrny dusik (piperazinov6-
ho typu) maj0 priaznivf vplyv nielen na vyfarbitelhost
alebo sorpdn6 vlastnosti zmesnfch (PP alebo PA 6)
vl6ken [2-8], ale aj na stabilitu vl6ken vodi ultrafia-
lov6mu svetlu [9]. To nds podnieti lo pouZit polya-
midmodoviny s piperazino{m jadrom a odsku5at ich
z hl'adiska tepelnej stability polypropyl6nu modifiko-
van6ho takyimito polyamidmo6ovinami.

EXPERIMENTALNA 6NSi

Polyamidmodoviny (PAU) - adit iva na zdklade
e-kaprolaktdmu (CL), modoviny (urea), 1,4-bis-(3-ami-
nopropyl)piperazinu (PlP) a kyseliny adipovej (AA) bo-
l i pripraven6 poly(adi6no-kondenzadnou) reakciou
v dvoch etapdch v dusikovej atmosf6re, za mieSania
v prvej etape. Po reakcii bola horfca tavenina PAU

1 .

2.

3.

4.

5 .

7 .
8 .
9 .

ZMESNV VLAKNOTVORNV POLYMENruY SYSTEM
PP/POLYAMTDMOCOVTNA
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vyliata na kovovri platfiu vo forme struny, posekand
na granuly a vdkuovo vysu5en6. Pomer monom6rov,
podmienky polyreakcie a vlastnosti pripravenfch
PAU, ako aj polypropyl6nu (PP) sti v Tab. 1.

Priprava zmesnfch polym6rov
Polypropyl6n s 0-5 hm.% PAU 1 alebo PAU 2 boli

mechanicky zmie5an6 a pretaven6 na jedno5neko-
vom extnidere. Zmesnd struna PP + PAU bola schla-
dend vodou a porezand na zmesnf granuldt. Teplo-
ty zon v extrfdere boli: Tr = 170oC, Tz= Tg = 240'C.
Vzduchosuchf granul6t bol vdkuovo vysu5enf a po-
uZityi pre stanovenie tepelnej stability zmesnfch ta-
venin PP + PAU.

Tepeln6 stabil i ta zmesnich tavenin
Tepelnd stabilita PP a zmesi PP + PAU bola sta-

novend meranim hmotnostn6ho prietoku WFR na
plastometre VP-05 pri T = 250 oC, r : 23430 N.m-2
a priemere otvoru d =1.10-3m. Vyisledky sri vTab.
3-8.

Experimentdlne 0daje pre vyipodet viskozity n
(Tab. 2\ boli nameran6 qim istfm plastometrom
VP-05 pri a1 : 19516 N.m-2 dxz = 27322 N.m-2
a  T  =  250 'C .

DISKUSIA

Vfsledky v Tab. 1 ukazujri, Ze pouZit6 monom6ry
sri vhodn6 pre pripravu aditiv. Boli pripraven6 polya-
midmodoviny s niZ5ou molekulovou hmotnostou (sri-
diac podl'a [n]). PredlZenie druh6ho stupfia poly-
reakcie kladne posobf na zvfSenie molekulovej hmot-
nosti polyamidmodovin. So zvf5enfm obsahom PIP
v polyamidmo6ovine sa zniZuje T..

Tab. 3-8 dokumentujri chovanie sa zmesnfch ta-
ven[n. Absolftne hodnoty hmotnostn6ho prietoku -
WFR (Tab. 3-4) neukazujf jasne vplyv PAU na te-
pelnI stabilitu zmesnfch tavenfn. Relativne hodnoty
resp. rozdiely medzi hodnotami WFR modifikovanfch
a nemodifikovanfch PP tavenin s[ vhodnej5ie pre
pochopenie vplyvu PAU. V Tab. 5 a 6 s[ dan6 zme-
ny WFR modifikovanfch PP ako zdvislost od
koncentrdcie PAU (vztahovan6 na WFR nemodifiko-
van6ho PP). V Tab. 7-8 s[ dan6 rozdiely WFR mo-
difikovan6ho a nemodifikovan6ho PP ako zdvislost od
6asu tepelnej expozicie (vztahovan6 na 6as to = 0).

WFR nemodifikovan6ho PP a PP modifikovan6ho
PAU 1 i PAU 2 stupa postupne s koncentrdciou aditi-
va. Tento vplw je viac viditelhf pri vySSich koncentrd-
ci6ch a najmd v zmesiach s PAU1. Je to sp6soben6
charakterom PAU, ktor6 nie sri ,prav6" polymery (s vy-
sokou molekulovou hmotnostou), ale majri strednf
molekulovf hmotnost s relativne nizkym T, d niZ5ou
viskozitou za podmienok merania t.j. pri T : 250 "C.
Preto viskozita zmesnfch tavenin je niZ5ia (a WFR
vy55i) v porovnanf s nemodifikovanfm PP (Tab. 2).

Vl4kna a textil 3 (1) 7-12 (1996)

Navy5e riplne inf chemichi charakter PAU v porovna-
nis PP sp6sobuje rozpad homog6nneho pol'a medzi-
molekulovych vtizieb nemodifikovan6ho PP.V dosled-
ku toho sa dodatodne znili viskozita taveniny. Ak po-
rovndme rozdiely WFR po 50 min namdhani pri T :
250 "C vidime, Ze WFR v5etkfch vzoriek PP + PAU 2
a vzor iek PP + t  hm.% a PP + Zhm.% PAU 1 su
niZ5ie ako u nemodifikovan6ho PP (3,1 g.100-1.min-l).
Extr6mne je to vidiet u vzorky PP + 3 hm.% PAU 2,
ktord md najvy55i stabilizadnf vplyv na WFR podas
cel6ho sledovan6ho intervalu tepeln6ho posobenia.
Tento fakt dokazuje stabilizacnf vplyv polyamidmodo-
vln. Tepelne stabilita zmesnfch tavenin je lep5ia v po-
rovnani s tepelnou stabilitou nemodifikovan6ho PP.

Vzorky PP + 3hm.% PAU 1 a PP + 5 hm.% PAU 1
(rozdiely WFR vySSie, ale nie ovelh viac ako nemo-
difikovan6ho PP) maj0 (z dovodu vySSej koncentrd-
cie PAU 1 s niZ5ou viskozitou) zui5enu hodnotu WFR
po 50 min nam6hania (Tab. 3-4).

Ak posudzujeme vplyv koncentrdcie polyamidmo-
dovin podas doby tavenia vidime, Ze s vySSou kon-
centrdciou PAU 2 td istd (di niZ5ia) hodnota WFR6
(ako v dase to = 0) sa dosahuje pri niZ5om 6ase t6
(pr i  t  hm.%,Zhm.oh a 3 hm % hodnotd t6:  40 min,
20 min,10 min). Znamen6, to, 2e znilenie WFR zapri-
dinen6 pridavkom aditlva PAU 2 je vyvirlenf vply-
vom fdinku tepelnej stability PAU (Tab. 5).

Zmesn6 taveniny s PAU 1 sa spr6vaj0 podobne. Pri
koncentrdcii t hm.% a2hm.% PAU 1 sa hodnota
WFRb dosiahne v 6ase tn = 10 min a kles6 postupne
s rastfcim 6asom aZ do 50 min. Pri koncentrdcii
3 hm.% a 5 hm.% PAU t hodnota WFR stfipa a udr-
Zuje si vySSiu a stabilnf rirovefi. Vplyv niZSej visko-
zity PAU 1 (ktord m0Ze sposobit vySSie hodnoty
WFR) je vyrovn 6van'! vplyvom tepelnej stabilizdcie
PAU. Vfsledok tfchto sudasnyich vplyvov je relatlvna
stabil i ta WFR (Tab. 6).

ZTab. 7-g vidime ako WFR kaZd6ho zmesn6ho
syst6mu stupa (v porovnanl s 6asom to = 0) podas
tepeln6ho namdhania. Najlep5iu tepelnu stabil i tu
(najmen5ie zvfienie WFR) majf syst6my
PP + t  hm% PAU 1, PP + 2hm.% PAU 1 a PP +
3 hm.% PAU 2 (WFR vZdy niZ5ie ako WFR u PP).

Dobr[ tepelnI stabil i tu maj( t ieZ syst6my
PP + thm.%,  PP + 2hm.% a PP + 5  hm.% PAU 2
a PP + 3 hm.% PAU 1, zvld5t pri dlhSich peri6dach te-
peln6ho namdhania (40-50 min).

Najhor5iu tepelnu stabilitu zo vSetkrich sledovanfch
zmesf md syst6m PP + 5 hm.% PAU 1, kde v5etky
hodnoty WFR sri vySSie v porovnanl s hodnotami
WFR nemodifikovan6ho PP, t ieZ ako d6sledok
najvy55ieho obsahu aditiva s niZ5ou viskozitou.

zAveny

1. Poly(adidno-kondenzadnou) reakciou mOZeme
pripravit polyamidmodoviny s rdznym obsahom pipe-
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razinowch jadier a molekulovou hmotnostou - v z6-
vislosti od pomeru monom6rov a podmienok poly-
reakcie.

2. Viskozita 11 zmesnfch tavenfn je vldy niZ5ia ako
u nemodifikovan6ho PP.

3. TepelnA stabilita (vychddzaitc z hmotnostn6ho
prietoku WFR) zmesnfch tavenin je dana prekryiva-
nim vplyvov: niZ5ej viskozity, tepelne-stabilizadn6ho

ridinku polyamidmodovin a vzdjomnyich interakciI ne-
poldrneho PP a poldrnej PAU.

4. Pripraven6 polyamidmodoviny vSeobecne spo-
malujti ndrast WFR zmesnfch tavenin. Druh aditiva
a jeho obsah urdujri WFR a 6as potrebnli pre spra-
covanie taveniny na prislu5nf vlirobok. Podl'a pouZi-
t6ho kriteria - WFR - s0 vSetky sledovan6 koncentrd-
cie,  okrem 5 hm.% PAU 1, vhodn6.

COLOUR MASTERBATCHES COLORSVIT

Brejka, O., Ondrejmi5ka, 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.

lm Artikel sind alle ndtigen Spezifizierungen angefUhrt, die man kennen muss fUr den Fall einer
Anwendung der Farbenkonzentraten im Prozess der Spinnf€irbung 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 mdChten uns bekanntmachen mit dem breiten Sorti-
ment an Farbkonzentraten COLORSVIT, auf Basis verschiedener Polymer-Trdgermaterialien.

fipuneneHr'r BCe cneulrQuraunn, Heo6xo,rr,rMbre Arfl npt{MeHeHr4fl KoHueHTpa.ToB KpacoK B rrpoucccc
oKpanr4BaHr4fl  f l4HTeTnqecKilx Boi-roKoH 14 f lracTMacc.

OnncaHst pe3ynbrarr,r HCC,rre.[osaHni4 e o6racrfi fionyqcHr4rr KoHueHTparoB KpacoK s BYXI], a. o. Cnu'r
H npeAcraBreH uHpoxnrl accoprnMeHl KoHueHrparos KOJIOPCBI4T Ha ocHoBe pa3Hr,rx f lonr{MepHr,r\
nepeHocrr14KoB.

V 6l6nku sri uveden6 vSetky potrebn6 Specifikdcie, ktor6 je potrebn6 poznat v prlpade pouZitia
farebnfch koncentr6tov v procese farbenia v hmote syntetickfch vldken a plastov.

Autori poukazujri na sridasnyi vfskum v procese pripravy farebnfch koncentrdtov vo VUCHV, a. s.
Svit a oboznamuj0 nds so Sirokyim sortimentom farebnfch koncentrdtov COLORSVIT na bAze
r6znych polym6rnych nosi6ov.

Research Institute started working in the area of
synthetic f ibres 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 bri l l iance, 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.

ln 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 carr ier at optimal condit ions, ful-
f i l l ing demands of high shearing forces and wett ing.

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

Pigments are more dif f icult  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 plast ics, 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
M., 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. l f  the customer absonate
also 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 f ine f i-
bres production (under 1 dtex). For ensuring of ade-
quate deep dyeing, relat ive 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 5G-70 % by wt.,
organic max. 70 %). Other ways of dyeing as e.g. re-
melting of CM with certain amount of basic polymer,
(hence i ts di lut ing), require other addit ional 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 [q] (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.

vldkna a textil 3 (1) 12-15 (1996)

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-
bi l i ty. The value expresses how the pigment is dis-
persed in the masterbatche. lt 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-
r ing fabric f ineness, used in CM melt f i l ter ing in the
process of their production and certainly on the
technological conditions in concentrate manufactu-
r ing.

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 f ibre production rel iabi l i ty is higher. Other
property, tested at CM quality regarding is the moistu-
re content. This value is especial ly 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 melt ing is, the CM must be dried
before using so that water content not exceed the
value of 0,007 % by wt. This l imit 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 traff ic
means, require considerably higher claims because
of the hard conditions of high temperatures and strong
sun irradiat ion, where, besides high fastness to rub-
bing, especial ly f ibres l i fe and durabi l i ty of colouring
come into forward.

Consistent test ing of inorganic, but mainly organic
pigments and addit ives 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 l ight 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 l ight to the value 3 of grey scale. (80 t 16
hours). The fastness min. 3 periods was required re-
cently, at present however, this demand is increased
to 5-6 periods. lrradiation is performed without re-
volution of samples. The temperature of black thermo-
meter 1 153 oC, in the irradiating space 40-50 oC, the
filter with 4 lR 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. lt is evident, that costs for the same colour
shade (with the same content of pigment) increase
with the decreasing of pigment concentration in
masterbatches. lt is economy-more advantageous to
use masterbatches with higher content of pigments,
on the other side, homogenising abil i ty 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. f ishing l ines,
or very thick mouldings with f ine 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 f i lament 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-

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
f ine gr inded meta l  par t ic les as e.g.  a lumin ium,
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, barrels, 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 sti l l  remain: the t int ing of colour shade ac-
cording to the model commonly dyed in bath. Dye-
stuffs, the colour shade consists of, have another
ref lect ion spectrum as used pigments. That is, the
colour shade could be changed by inf luence of va-
r ious l ight ing of  samples,  hence to , ,METAMERIC
EFFECT'.

This phenomena could be el iminated 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. t int i t  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., Ondrejmi5ka, K.

Vlskumny 1stav chemick,ich vldkien, a.s., 059 21 Svit, Slovenskd republika

Dlhodobf vliskum v oblasti farbenia syntetickfch
vldken v hmote viedol k zavedeniu vfroby koncentrd-
tov na blze polypropyl6nu v ISTROCHEME Bratislava,
v CHEMOSVIT Svit a k 4irobe koncentrdtov pigmen-
tov di aditlv na r6znych nosidoch (polyolefiny, po-
lyester,,polyamid, polystyr6n, polyakrylaty.. .) .

Vo VUCHV Svit v sfdasnosti vyrdbame prevaZne
koncentrdty pre farbenie polyamidovfch vl6ken.

Pre vfrobu polyesterovfch koncentrdtov zdokona-
I'ujeme vfrobnf linku tak, aby sme mohli v plnej miere
konkurovat zahrani6nfm firm6m v celom sortimente.
Zameriavame sa na farbenie vldken pre automobilo-
vf priemysel, kde sri zvld5t prisne krit6rid, do do std-
losti vyfarbenia v otere, najmd v5ak pri zui5enfch tep-
lotdch (teplota v XENOTESTE 45 'C, teplota 6ierne-
ho teplomera 85-1 15 'C). U polyesterov ako nosi6
pouZlvame polyetyl6ntereftaldt, a]e v Stddiu skriSok
m6me i polybutyl6ntereftaldt a kopolyestery.

Posledn6 dva polym6rne noside maju znadnu ne-
vfhodu v tom, Ze sf z dovozu a ich cena je v su-
dasnosti viac ako dvojndsobnd, 6o znadne zvySuje
ndklady na vfrobu koncentrdtov.

Koncentrdty doddvame v prevedenf ,faylor made", te-
da prisposoben6 vSetlqim potrebdm zAkazn[ka, a to ako
v celkovom obsahu pigmentov v koncentrdte, dodrZa-
n[ potrebn6ho farebn6ho odtieia, tak i v poZadovanom
ddvkovacom pomere pre danf typ aplikdcie.

Pre polyolef iny mdme vyvinut6 i  40 %-ne koncen-
trdty na b1ze polypropyl6nu a polyetyl6nu, ktor6 su
vl ihodn6 najmti pre farbenie mikrovldken, kde sa
vyZaduje vySSia koncentrdcia pigmentov a pre techno-
169ie farbenia cestou pred4iroby farebn6ho polym6ru.

U $chto koncentrdtov pon0kame i KNOW-HOW pre
ich vfrobu.

TaktieZ pon0kame KNOW-HOW na r6zne sposoby
vlastn6ho farbenia v hmote v procese vliroby vldken.

TNCLUSTON COMPLEXES OF FCYCLODEXTRIN WrTH
NON-IONIC SURFACTANTS IN TEXTILE PREPARATION

PROCESSES

Hodul P.,  Duri5 M.,  Krdl ik M.*

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

*Research tnstitute of Textile Chemistry - Chemitex, Zilina, Slovakia

The formation of inclusion complexes may influence performance of formulations containing.
surfactants and B-cyclodextrins( hereafter referred to as B-CD). In this paper the systems con-
taining B-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,
crit ical micellar concentration, both wetting and foaming power. On the laboratory scale unit op-
erations - cotton boil ing off and wool piece scouring inclusion complexes of fatty alcohol adducts
enabled increasing the efficiency to that of polyethoxylated alkylphenols.

Die Bi ld ing den Einschlussverbindungen von B-Cyclodextr inen mit  Tensiden kann die
Eigenschaften der Texti lhilfsmittel beeinflussen. In dieser Arbeit wurden die Systeme von p-CD
und nichtionischen Tensiden der Klass Alkylpolyglykoli ithern und Fettalkohol - ethoxylaten beim
Molverhdltnis 0.5 : 1 studiert. Die folgende Eingenschaften wurden gepruft : Oberfleichespannung,
Krit ische Micelbildungskoncentration, Netzvermogen 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-
polyglykoldther waren.
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06paronaHt{e BHyrpeHHbtx KoMnJreKCoB Mo)Ker BJurffTb ua cnofrcrBa KoMno3vrlrt l  cocraBneHou 143
rroBepxHocrHo-aKrhBHr,rx BeilIecrn u B-unrnoAeKcrpr4Ha (0 IIA).Crarun nocBflueHa HCCnenoBaHL'to cbtcreM
co.[ep)KauHX Het4oHorcHHbte BeuecrBa oKCr{err4Jrr,rpoBaHHbre alrnrQeHoJtbt HJn4 BbtculHe )K14pHLIe cI]Hprbl
n B-UD, B MonrrpHoM coorHoureuuu l :0,5. B pa6ore oueHr4Banu cnenyoruHe csoficrsa: I loBepxHocrHoe
Har f l )KeHr4e,  Kpr{Tr4r recKyro KoHueHTpaqr{o,  cMarrnBaHHe n neuoo6pa3oeaHne.  f lp ra  , ra6oparopHot \ l
r4ccneAoBaHl4H [reroquoil ornapK14 xJrottKa r,{ crr4pKe uepcrflHHbrx rKaHI,t noKa3anoc, qro no6asra 0-l-|.A
no3Borf ler noBbtl l jeHne eQQeKTHBHocTH oxr4err4nHpoBaHHLIX cIII4proB Ha ypoBeHb oxHerl4Jt l , IpoBaHHLIX
a,rrn,rQeHoJtoB.

V pr6ci sa Studovali vlastnosti dutinornich komplexov B-cyklodextrinu s nei6novlfmi tenzidmi
typu oxyetylovanfch alkylfenolov a vyS5ich mastnfch alkoholov pri m6lovom pomere 0.5 : 1.
Sledovalo sa povrchov6 napdtie, kritickS micelov6 koncentrdcia, zm66acia 0cinnost a penivost.
Dalej sa sledoval ridinok komplexov pri modelouich technologickfch operdcidch - vfvarke bavlny
a emulga6nom pranivlnen6ho tovaru. Dutinov6 komlexy umoZiujt i  zvfSit t idinnost oxyetylovanfch
alkoholov na 0rovei biologicky taZko odbriratel'nyich oxyetylovanfch 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 signif icant dimishing water pollu-
tion. Water has been and sti l l  is the tradit ional me-
dium for textile processing. Despite all efforts its con-
sumption in preparation and functional f inishes be-
ing 100 U1 kg of material. For example, in the early
60's about a00 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
114 ot that amount being sufficient [1].

On the other hand there is a growing pressure on
biodegradabil i ty of auxil iaries 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 alkyl group derived from diisobutylene,
the nonyl from tripropylene and the dodecyl from
tetrapropylene. lt 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 actlve 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 alcohol ad-
ducts is one of the prospective solutions.

ln papers deal ing with the text i le f in ishing 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-

Fig. l Chemical structure of cyclodextrins and diameters of their
cavities

pable of  forming inc lus ions compounds wi th mol-
ecules which f i t  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 auxi l iar ies and they cause lower pol lut ion 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 [3-5].
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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 p-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
P-CD surfactants molar ration being 0.5-1.0.

EXPERIMENTAL

Materials

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

- Slovafol 909, 9 etho-nonylphenol,
- Slovafol 915, 15 etho-nonylphenol,
- Slovasol 1 19, undecyl alcohol with a l inear alkyl

chain, produced by oxoprocess (ENIMONT
AUGUSTA INDUSTRIALE) polyothorylated by 9 moles
of ethylene oxide,

- Slovasol 239, l inear alcohols with an average
chain lenght C,r-C,. produced by oxoprocess, poly-
ethoxylated by 9 moles of ethylene oxide,

- Slosol 459, linear alcohols with the average chain
length C.,o-C,u produced by oxo process,
polyethoxylated by 9 moles of ethylene oxide,

B-cyclodextrine C42H7oO3s 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 detai l  described by
Lunkeheimer [1  1] .

The critical micellar concentration (c.m.c.) was es-
t imated from the plot surface tension (y) vs. log
concentration, at 25 'C. We used solutions having
a molar ratio surfactantlB -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 t ime of the disc 100 s,
was determined.

The foaming power was determined by Ross-Milles
method [131.

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 [1a]. The model soi l  con-
sisted of 16 g mineral oi l ,  4 g lanol in and 0.125 g dye
(Ceresviolet BRN) in 1000 ml trichloroethylene. Sam-
ples were immersed for 5 min. in the soi l  thus pre-
pared and the excess of soil was removed by
a squeezing mangle.  Fabr ics sample (10 x 10 cm)
were washed in Launderometer. The bath volume
was 100 ml, temperature 40'C and t ime 15 min.
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The fabric samples of 1 A0 o/o cotton (20 x 28 cm)
with following specification - plane weave, weight per
unit area 169 g.m-z, warp/weft sett 2371210 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 " - h r u " o t

where h" is an average height of wicking( mm) after
boiling off in the presence of auxiliarieS, hru"on is an
average height of wicking after boiling off in NaOH
solut ion only.

3. RESULTS AND DISCUSSION

Shimada [15]  s tudied emulgat ion proper t ies of
cyclodextrines and he found the B-CD to be the most
effective.The emulgation efficiency of B-CD is insuf-
ficient by such processes as cotton boiling off and
wool piece scouring. Significantly more effective are
liquors based on combination of pCD and surfactants
in which both components and inclusion complexes
act on the boundary phase and in the bulk phase of
the system. As the p-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

Surfactant
c .m .c .  c .m .c . *

10< mol.dm-3 10-3 mol.dm-3

Slovafol 909
Slovafol 915
Slovasol 1 19
Slovasol 239
Slovasol 459

1 . 7 8
3 . 1 6
2.51
2.24
1 . 9 9

2.28
3.60
2.91
2.26
2 . 1 0

Values labelled with asterisk are reffered to systems with ftCD

Owing their capacity to form inclusion complexes
at higher molar ration there are marked changes in
c.m.c. and T,"rn. [7]. At low concentrations of B-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 wettlng 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.l-1 corresponding to the wetting time
100s for each individual surfactant. From the Table 2

Table 2 Wetting efficiency expressed as concentration in g.l-1
at which the sinking time of disc is 100 s

Surfactant c* c**

Table 4 Washing power of surfactant solutions (wool piece
scouring)

Surfactant
Washing power (%)

c  =  1g . l - l c  =  5g . l - 1c *  =  1g . l - l c *  =  5g . l - t

Slovafol 909
Slovafol 915
Slovasol 1 19
Slovasol 239
Slovasol 459

41.1
1 3 . 1
1 6 . 9
3 1 . 5
28.3

73.2
22.5
34.7
48.7
s0.0

41.2 77.3
19.2 36.4
20.3 51.3
31.6  62 .3
32.7 70.2

it can be seen that CD increases the wetting time
and thus the wetting efficiency decreases in all
cases.An increase ln 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 p-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 91 5, h = 135 mm with 1 .0 g.l-t 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.l-t, 20 "C)

Surfactant
Foam height (mm)

h h *

80

VP
[o/o]

60
Slovafol 909
Slovafol 915
Slovasol 1 19
Slovasol 239
Slovasol 459

0.45
0.75
0.39
0.40
0.38

0.47
0.84
0.48
0.52
0.42

Slovafol 909
Slovafol 915
Slovasol 1 19
Slovasol 239
Slovasol 459

125
1 3 5
1 3 8
128
1 0 6

1 0 9
129
1 3 0
157
121

1  2  '  

"  
, n r t r ,  

5

Fig. 2. Washing power as a function of surfactant concentration
(o) Slovasol 459
(o) Slovasol 459 + p-CD ( molar ratio 1 : 0.5)

with the length of the hydrocarbon chain, it is stil l 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). l ts 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 rat io 0.5 : 1.0 only.

Before being dyed and printed the grey cotton
goods have to be cleaned by a process which is
cal led boi l ing off.  Waxes, pectic matter, proteins, in-
organic materials and mineral oi ls 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 f inishing agents. This process consists of treat-
ing the cotton with boi l ing solut ion of caustic soda.
The addition of adducts facilitates the penetration of
l iquor and also helps to disperse the waxes and oi ls.

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

Surfactant
Boiling off efficiency

W (mm) W* (mm)

Slovafol 909
Slovasol 1 19
Slovasol 239
Slovasol 459

39.5
34.5
29.5
28.0

41.5
38.5
40.5
32.0
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The effect of surfactants on boiling off was estimated 2.
on the bases of measuring the wicking height of wa- e
ter by samples after the process. The boiling off effi- v'

ciency of surfactants increases in the following or- 4.
der: Slovafol 909, Slovasol 91 9, Slovasol 239,
Slovasol 459, CD. The influence of CD itself was ex- s.
tremely low (Tab. 5). All surfactants showed an en- 6'

hanced efficiency in the presence of CD with Slovasol t.
239 giving the best results.

The results obtained showed that cyclodextrin ex- L
hibits a positive effect on functional properties of non- e.
ionic surfactants with molar ratio CD/surfactant of 10'

0 . 5 : 1 . 0 .  1 1 .
Reviewed by Ms. Y. Srokov6, Deprtment of Fibres and 12.
textil, CHTF, STU, Bratislava, Slovak republic. 

]l:

REFERENcES l3:
1. Kothe, W.: Mell iand Texti lber. 69, 1988, 664 11.

Cyklodextrfn ovplyvfi uje uZitkov6 vlastnosti neiono-
Wch tenzidov. Zm66acia fdinnost sa zniLtla vo vSet-
kfch sledovanyich pripadoch.

Vlyv CD na penivost roztokov nebol jedno-
znadnf. Odpefiovaci fdinok sa prejavil pri oxyetylo-
vanfch alkylfenoloch a oxyetylovanom alkohole s
najkrat5im alkylov'fm rel.azcom. Pri exyetylovanfch
alkoholoch s dlhSim alkylovfm retazcom sa
penivost zvf5ila.

Pri emulgadnom prani vzoriek mastenfch vlnenich
tkanln sa zistilo ,2e pri koncentr6cii 1 g.l-1 sa nedosa-
huju ani s jednim tenzidom na bdze oxyetylovanich

Schollmeye r, E.'. T exti lv eredlung

Chemical Papers, 1993,

1 9 9 3 , 1 2 4 3
1 986, 2661
Deter. 29,

R.: Ienside 16, 1979, 312

alkoholov uspokojiv6 vrisledky. Pri koncentrdcii 5 g.l-t
sa pracia udinnost Slovasolu 459 pribliZuje tidinnosti
Slovafolu 909. Ukezalo sa, 2e na dosiahnutie takejto
vysokej fdinnosti postaduje moldrny pomer tenzid :
CD 1 : 0.5 . Cyklodextrfn zvy5uje i il6innost Slovaso-
lov pri vlivarke bavlny pridom najlep5ie vfsledky sa
dosiahli v prlpade Slovasolu 239.

Vliskedky poukazujri na perspektlvne moZnosti
vyuZitia cyklodextrinu pri najdastej5ie sa opakujfcej
a energeticky ndrodnej oper6cii v textilnom zo5lachto-
van[, ktorou je detergencia, ako i pri d'alSich extra6-
nich oper6cidch.

DUTTNOVE KOMPLEXY FCYKLODEXTRTNU
S NEIONOVVMI TENZIDMI

PRI TEXTILNOM ZOSLACHfOVANI

P. Hodul, M. Duri5, M. Kr6lik*

ChemickotechnologickA fakulta Bratislava

.v 0rc H-c H EM tr Ex Zitina
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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 (lndex) errechnet, der in dem Artikel definiert ist als eine Grosse, die ge-
genseitige Wirkung der Texti l ie und Matrize bestimmt.

06pa6oraHbr r43MepeHuf l  MexaHr4qecKi lx csotrcrs KoMrro3uur4oHHLrx MarepnanoB c sI IoKCI4i lHo14
uarpuuefr apM14poBaHHofi crexrsuorl rraHrrc. Ha ocHoBe nanrepeHnli Bbtqr4cJreH rcoeQQnuraeHT cHHepru3Ma
(raglenc), onpe.[enneN{rrfr s crarbe KaK BeJrfiquHa, onperenflloulafl sear4]\,rolcucrBue reKCTu,rIbHoro
Marepr4aJra c uarpnUeft .

V 6l6nku jsou zpracov6na mEieni mechanicklfch vlastnostikompozitrj s epoxidovou matricivystu-
Zenou sklovou tkaninou. Z mdienf byl vypodten soudinitel (index), kte4i je v 6l6nku definovdn
jako velidina urdujici vz6jemn6 prisobeni 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/m2 ) of the resin in composite, which has
been moved from zero to the 1 90 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/m2
(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

20

Fig. 1 The correlation curve on the ratio dillusion of epoxy-resin
in toluen

in the warp (L), werf (T) and 45o 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 M, of the epoxy-resin
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0 40 Msp (gtr#)tZO 200

Fig. 2 The dependence of elongation AH at maximal forces on
the composite

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

0 40 vsr(s/;f2} 2oo

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

3, 4,5, 6, 7. From these f igures i t  is evident that
quanti t ies AH (f ig. 2\ and AB (f ig. 3) show the signi-
f icant changes in dependence of area mass of the
epoxy-resin content only at the 45o orientation, while
in the L and T orientation remains constant. ln the
force dependence FH and FB there is created the
contrary situation, the dependence for the 45o orienta-
tion is low and approximately meanwhile the forces

Vldkna a textil 3 (1) 20-22 (1996)

90' (T)

0' (L)
45'

0 80 UotOlm2;160

Fig. 4 The dependence of the maximal forces acting on compo-
site on the area mass of composite

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 45o doas the Young
modulus slowly increase with the increasing area
mass epoxy-resin content in composites. The same
can be abserved for the tensi le work FA, which
increases also with increasing of the area mass con-
tent of epoxy-resin content.
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.  90 '  ( r )
o  0 '  ( L )

e 45'

Msp(g tn2f2o

Fig. 6 The dependence of the Young modulus E on the area mass
of the composite

Flg. 7 The dependence of the breaking work F A = Wa on the
area mass for the 45o orientation of the composite to the
direct ion 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 propert ies as tensi le modulus, tensi le work
as well as the elongation of the textile composites in
the 45o direction which has been appeared as the
most sensitive to the epoxy-resin content in the textile
composites.

SYNERGETICKE
TEXTILIEMI

JEVY A ADHEZE
A EPOXIDOVOU

Sodomka, L.

Technickd univenita, Liberec,

MEZI SKLOVYMI
PRYSKVNICi

Pii tuoieni kompozit0 s Wstul( ie tieba zndt a kvan-
tifikovat vliv vzdjemn6ho p0sobenl vldken v textilii
a vz6jemn6ho p0sobeni textilie s matrici. K tomu byl
v 6l6nku zaveden synergicki index, ktery je urden po-
m6rem modulu v tahu mdien6mu pod rihlem 45o
vzhledem k uiznadn6mu sm6ru (ve sm6ru osnovy ne-
bo titku u tkanin), k maximdlni hodnot6 modulu na
zkou5enyich vzorcich. K tomuto udelu byla piiprave-
na sada vzork0 vytvoien'ich ze skfov6 tkaniny s pii-

CR

ddnlm epoxidov6 pryskyiice CHS 1 200 (371) od nuly
do 100 glmz plo5n6 hmotnosti plosn)tch vzork0. Na
takto piipravenfch vzorcfch byly mdieny moduly v ta-
hu ve smdru osnovy a ttku, kter6 vykazovaly nejvet5i
hodnoty a moduly ve smdru 45o. Jejich pomdrem byl
pak urdovdn synergickf modul v zdvislosti na obsa-
hu epoxidov6 pryskyiice. Vynesen6 zdvislost je ros-
touci z prvu linedrn6 a pozddji dochdzi k jejimu na-
syceni.
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z vVRoBNVcH PRAcovisK

LEVITEX informuje

Od f . 7. f 995 sa StS.tny podnik Levitex I-evice
pretransformoval na akciovu spoloinost.

Akciova spolodnost disponuje s nasledujucimi
prevadzkami:

l. Pradiarei

Zabezpecuje vyrobu pnadzi rilucne rotoror4lm
spOsobom pradenia z materid,lov: LOO o/o ba,
I00 % VSs, zmesi PESs/ba, ballhn a VSs/lhn
v rozsahu jemnosti od 16,5 tex do I 18 tex.

2. Tkidovia

Je prispdsobend na tkanie zrebnich tkanin
v Sirkach od 9O cm do 170 cm na tk6dslrych stro-
joch tryskovich a Skripcovich so zabezpedenim
nasledujucich viizebnich moZnosti: pl5.tno,
keper, atlas, panama, vafle a struksy.

farbivami a pigmentami. Pri tlaci pouZivame
Sablony vlastnej viroby, vyroben€ laserovou
technikou a vyuZivame vlastnu dezinaturu a ko-
lorovanie. Tkaniny farbime reaktivnymi farbiva-
mi spdsobom PAD-BATCH, sirnymi farbivami
sposobom PAD -STEAM, lq,'povimi farbivami spo -
sobom PAD-DRY a PAD-STEAIVI. Okrem beZnych
tuZiacich a mAkciacich uprav na Zelarie zakazni-
ka zabezpedujeme tieto fin6lne upravy: hydro-
f6bna uprava, nepriedu5n6, uprava zaterom,
nezraZavS. uprava, kalandrovanie a desanie.

4. Konfekcia

Zab ezpecuj e Sitie lhhlcych konfekdnych
rirobkov na dvoch linkAch:

a) Sitie postelnich suprav a plachiet,
b) Sitie ochrannich odevov (monterlry)
a pracormich odevov pre potreby zdra-
votnictva.

3. Zo5lhcht'ovia Technicky je prev6.dzka 'qybavend aj na Sitie
jeansorich nohavic. Sitie sa zabezpecuje na Sija-

Technologiclly je vybavena na'qrrobu jednofa- cich strojoch firmy SINGER, JUK[, OUru<Opp.
rebnich (UNI) a potlacenich tkanin v rozsahu
hmotnosti  11O g/rn2 aZ 3I2 g/m'v Sirkach od rz^^+^t-+. .  l
Bo cm do 150 cm (potlacene tkaniny) a od 80 cm 

''ontaKrna aoresa:

do 150 cm fiednofarebne tkaniny). Na bielenie LEVITEX' a's'

pouZivame moderne dvojstupiove bieliace zarta- Ku Bratke 5

denie firmy BENNINGER. Tkaniny potl5"came na 934 36 LEVICE
rotadnich filmovich tlaciarenslcich stroloch fir- tel.: OO42'O813-5O1
my BUSER a STORCK. Tlacime reaktivnvmi fax: OO42'O813-233 91
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sYMpoztA - KoNFERENcIE

BroAKrivrue cHEMlcrE vLAKNA

Marcindin, A., 
'Sestek, 

J., Pa5kovd, E., Marcindinovd, T.

Chemickotechnologickl, fakulta ST U, Bratislava
' 
V uT C H-C H EM tT EX, spo/.s.r. o., Zitina

Uvoo

Starostlivost o zdravie a zdravotne nezdvadn6 Zi-
votn6 prostredie je v priamej z5vislosti od prostriedkov
a zdrojov spolodnosti. Skrisenosti i prax potvrdzujti
skuto6nost, Ze ekonomicky vyspel6 krajiny investuju
vSeobecne viac do zdravia dloveka ako menej rozvi-
nut6 a je zrejmi tieZ fakt, Ze sa kladie dfm d'alej, tym
vai65i dOraz na preventfvne opatrenia.

Textilnf materidl sa ddva vel'mi dasto do spojitosti
s viskytom mikroorganizmov ako sf bakt6rie alebo
pliesne, prlpadne rozl idn6 druhy uZito6n6ho alebo
Skodliv6ho hmyzu. Aj ked'koreldcia medzi chorobnf-
mi symptomami a mikroorganizmami nach6dzajfcimi
sa v text i lnfch materidloch nie je jednoduchd, po-
tencidlna moZnost narastania zdravotnfch probl6mov
je najmii vtedy, ked'sa vliznamne zv1iSi podet Speci-
fickej populdcie mikroorganizmov a srl splnen6 dalSie
priazniv6 podmienky, najmd dispozicia osdb, husto-
ta a migrdcia i prostredie, v ktorom sa nach6dzaju
(intern6ty, hotely, nemocnice).

Ako ochrana proti rozmnoZovaniu mikroorganizmov
v textilnfch materidloch sa okrem klasickfch postu-
pov distenia, prania, vetrania pouZivaju zfumerne mo-
difikdcie vldkien, ktonich vyisledkom je antimikrobidlna
uprava s bakteriostat ickfm alebo bakteriocfdnym
fdinkom [1-4]. V zdvislosti od pouZitia textiln6ho ma-
teridlu mOZe sa tdto uprava kombinovat s povrcho-
vou fpravou textilu, pr(padne jeho konStrukciou, vy-
uZitim novyich typov a sortimentov vldkien a pod.

Textiln6 materi6ly s antimikrobidlnymi vlastnostami
nazyvanf tieZ ,,biotextilie", majf uplatnenie v rozli6-
nfch sf6rach ludskej aktivity. Od povodnej modifika-
cie bavlny v poslednom obdobi znadn'! podet pr6c de-
mon5truje 4iznam,,biotextilu" zo synteticklich vldkien.

Je moZn6 poukdzat na niekolko oblasti  apl ikdcie
tfchto materi6lov:
a) beZn6 textilie, ako sri odevy, spodn6 prddlo, po-

noZky, postelh6 prddlo, utierky, d'alej koberce, mat-
race, dalinenf ndbytok, paplony a vankri5e vyplne-
n6 5peci6lnymi vldknami, dekoradn6 textflie

b) textilie pre zdravotnictvo ako postelhd bielizei,
chirurgick6 odevy, odevy pre pacientov
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c) Speci6lne textflie pre obviizy, tampony, ktor6 pri-
chddzaj0 do styku s ranami a pod.

d) technick6 textilie, najmd klimatizaEn6 zariadenia,
filtra6n6 materidly, geotextilie.

Niektor6 druhy z tfchto textili i patria do skupiny vy-
soko0Zitkovfch materidlov. Vyr6baju sa pre Specidlne
pouZit ie. Antimikrobidlna 0prava vldkien pre text i l ie
zo skupiny a a d sa mOZe v sridasnej dobe realizo-
vat na frovni klasickej aditiv6cie polym6rov, podobne
ako pri uprave svetelnej di tepelnej stability alebo
farbenia v hmote 6i matovania vlSkien.

BIOLOGICKE ASPEKTY TEXTILruVCN MATERIALOV

Textiln6 materidly ako 6asti odevu, postel'nd bieli-
zefi, matrace, cahinenf ndbytok a dekoradn6 textilie
poskytujti mikroorganizmom a hmyzu vhodnli Zivot-
nf priestor. Najmd prirodn6 vldkna vytvdraju dob16
podmienky pre bakt6rie a pliesne a su tieZ vhodnou
potravou pre 5atov6 mole a koZu5inov6 ci koberco-
v6 chrobaky. Vlaknitd kon5trukcia materidlu a vyso-
k1i povrch majf za ndsledok vysoku zadrliavaciu (re-
tendnu) kapacitu pre vodu, prach a mikroorganizmy
6o vo vzdjomnej interakcii vytvdra dobr6 podmienky
pre rozmnoZovanie hichto Zivotnyich foriem. Tieto mo-
2u priamo alebo nepriamo zaprf6ihovat choroby
a alergie vylu6ovanlm alergenickfch substancif.

Z celkovej populdcie ludi je pribliZne 3 o/o alergic'
kfch na rozto6e a ich exkrementy a 19 % na pliesne,
smeti,  pel '  a potraviny. Dr. Graf tsl  uvddza, 2e
z 15 000 mlad;ich l'udi bolo 8 % alergickfch na rozto-
6e, 31 o/o na pliesne a36 % na potraviny, lieky a pel'.
Schober [6] uvddza, 2e 10-15 % Nemcov je ndchyl-
nfch na prachov6 roztode.

Jeden meter kubickyi (m3) vzduchu moZe obsaho-
vaf 20-1 500 z6rodkov pliesni a kvasnicovfch spor.
V obytnfch priestoroch str ipne ich koncentrdcia
pribl iZne 5 ndsobne. S0 to zdrodky najmd zo skupi-
ny Penici l l ium, Aspergi l lus, Cladosporium a Altena-
ria. lch rozmnoZovanie je ryichlej5ie v pri tomnosti
textilnfch materi6lov [71.

V tab. 1 je prehl 'ad podtu z6rodkov bakt6ri i  na
niektoryich povrchoch.
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Tab. 1 Podet bakt6rii na rozli6nfch povrchoch [5]
trdcie RV vzduchu pre rozdielne typy mikr6bov, nad
ktonimi sa nachddzalt vhodn6 podmienky pre ich rast
(tab. 2).

Tab.2 Kritickd relat. vlhkost pre rast mikroorganizmov 15 I

Mikroorganizmus
Kritickd koncentr6cia H2O

vo vzduchu (RV) %

Podet bakt6rii
pou2ivan6 6isten6 jednotka

PoduSka
Spodnii bielizefr
Kuchyn. utierka

1 280
12 880
5 370

1 4
32
1 4

na 0,1 g textilu

Koberce
Podlahov6 krytina
stol
Krdjad chleba: drevo

plast

na 5 cmz

V zdvislosti od udrZiavania a distenia obsahuju ko-
berce 1OO-8OO bakt6ril na cm2. V bezprostrednej
blfzkosti koberca v spolodenskfch miestnostiach sa
na ploche 5 cm2 nachadza pribliZne 20 bakt6rii [81.
Na vydistenom Satstve sa na5lo do 32 zdrodkov, pri-
dom na obnosenom aZ 900 000 zdrodkov na 0,19
textilu [91. V pripade ponoZiek po pranf pri 40oC sa
znili podet bakt6ril z 90 000 aZ 900 000 na 2 000-
30 000 na 5 cm2. Medzi nimi sri to tieZ bakt6rie koZ-
nfch patogennfch pliesni a kvasnic.

V pracovniach a obfvadkdch sa vyskytujri tieZ pra-
chov6 vSi a roztode. Ako Skodliv6 sri viditel'n6 vo
vdcSom mnoZstve ako prach na ndbytku. Z rozlol,ov
obsahuje domdci prach kmen Pyroqlyphidae, ktorf
produkuje alergenick6 exkrementy. Dalej sU to typy
Dermatophagoides Pteronissinus, D. Farinae,
D.  microceras a Euroglyphus Maynei  [9 ,  101.  lch
velkost je 0,1-0,5 mm a produkujti exkrementy, ktor6
sa Speci6lnou vrstvidkou prilepia na textiln6 vldkno.
Roztode zo skupiny Pyroglyphidae sa vyskytuju vo
vtddich hniezdach a v obfvacich priestoroch sa na-
ch6dzajf na podlahe i  stendch. RozmnoZujt i  sa
v postelhfch matracoch i v dalfneni. Viac v sp6lfiach
ako v obfvacich izbdch.

Vfskyt a rozmnoZovanie bakt6rii, pliesni a d'alSich
mikroorganizmov zdvisi vfznamne od vlhkosti a do-
statku Zivrn. Bakt6rie a pliesne Zij0 na organickej hmo-
te, ktord sa nachddza na prachovfch casticiach. Vo
vlhkej5ich priestoroch sa na stendch nachddza od 0,3
do 2 700 mg prach ulmz.Prachov6 v5i a vddSina roz-
tocl sa \ivi na pliesfiach. Casto nie s[ viditel'n6 vol-
nym okom. Alergenickd prachov6 roztode Zijf na koZ-
nfch bunkdch. Clovek sa denne zbavuje 1-1,5 g
koZnfch Supiniek za defi, ktor6 mOZu byt potravou
pre 1 mili6n roztodi. Pritomnost psov zvySuje vfskyt
prachovfch roztodi, do sa nedok6zalo pri ma6kdch
v domdcnosti.

V beinfch Zivotnfch a pracovnfch priestoroch tep-
lota vfznamnej5ie neovplyvfiuje vfskyt mikroorga-
nizmov, zalo vlhkost vzduchu je vel'mi priaznivd pre
ich rozmnoZovanie. Experimentdlne qisledky ukazuj0,
Ze pod 55 % relat ivnej vlhkosti  (RV) vzduchu sa
bakt6rie, pliesne ale ani roztode nerozmnolujf.Y roz-
sahu 40-1OO % RV sa nachddzaju kritick6 koncen-
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Prachov6 roztode
Pliesne
Bakt6rie

55-70
70-90
nad 98

Ochrann6 opatrenia proti patog6nnym alebo alerge-
nickfm mikroorganizmom spo6ivajf hlavne v reguld-
cii vlhkosti vzduchu a materi6lu a t ieZ v antimikro-
bialnej a insekticiddlnej (prave. Pwd ochrana spo6l-
va v zabezpedenf vlhkosti do 55 % RV alebo aktivity
vody v materidli pod 0,55 % a obmedzenim Zivotnfch
podmienok mikroorganizmov (klimatizdcia, vetranie
priestorov, distenie textilif, pranie nad 60 oC). Zdra-
votn6 riziko mOZe byt vo vdd5ine pripadov vylfden6
reguldciou mikroklimy.

Antimikrobidlne ripravy s[ vel'mi dastfm pripadom
pre preventfvnu ochranu proti mikroorganizmom. VZdy
je potrebn6 starostlivo zv6Zif taktito upravu. Ak sa
jej nem6Zeme vyhnft, potom pouZit6 l6tky musia byt
stdle a permanentne 0dinn6. Nemali by sa dostdvat
do ovzdu5ia a na pokoZku. Pri vysokom pocte zd-
rodkov antimikrobidlna efektivnost ldtok predpokladd
ich znfZenie o 10 aZ 90 % v z6vislosti od typu mikro-
organizmov.

BIOAKTIVITA VLAKIEN

Bioaktivne chemick6 vldkna obsahujti biologicky
aktivne l6tky, ktor6 sa pouZivaj0 hlavne v medicfne
s terapeutickfm alebo profylaktickyim f6inkom. Tieto
typy vl6kien sa pouZivajf na pripravu chirurgickfch
niti, obvdzov, umelfch ridov tela, na zvf5enie odol-
nosti texti lu vo6i bakt6riam a pliesiam, ako sti
filtradn6 materi6ly a pod. Niektor6 terapeutickd me-
t6dy vyulivallce bioaktivne chemick6 vldkna s[ za-
loZen6 na riadenom uvolhovanf biologicky aktivnych
substancii z vldknit6ho materidlu. Pre pripravu tfchto
vl6kien sa vyuZlvajf najmai nasledovn6 postupy: che-
mick6 modifikdcia vldkien , tyzikillno-chemickd modi-
fikdcia zaveden(m Specidlnych aditiv a impregndcia
textilnyich materidlov [1 1 , 121.

Speci6lne podmienky sa vytvdrajf vzhl'adom na ak-
tivitu bakt6rii a pliesni v pripade syntetickfch vldkien,
najmii polyamidovfch, pretoZe pri tfchto sa vytvdra
zvld5t vhodnd klima pre mikroorganizmy vzhladom
na hydroskopidnost.

Zvla5t zaujimavd je priprava tfchto vldkien aplikd-
ciou blofogicky aktivnych substancii pri zvldtkfiovani.
Niekolko typov takfchto ldtok ponfkajf pol'sk6 firmy
ako POLFA Co., Grodzisk, LodZ, Rzesow pod ndzva-
mi Chlormidazole, Clotrimazole, Gropol, Chlorheksy-

755
28
57
59
78
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dine, Chlorochinaldine, dhlej Enteroseptol vyrdbanf
firmou CIBA a liel med'natd sol' 5-iodo-8-hydroxychi-
noline vyrdband InStitutom chemick6ho priemyslu vo
Var5ave.

Pri aplikdcii tlichto ldtok je moZn6 pouZit tzv. popra-
Sovanie gran0l a potom pripravif vldkna alebo f6lie.
D6leZit6 je tepeln6 stabilita tfchto ldtok do 300 oc.

Dobrf termickri stabilitu vykdzal najmii Clotrimazole
so ZnSOo alebo CuSOo (tab. 3). Aplikdcia tfchto ld-
tok nevplfva negatlvne na vlastnosti vldkien ani na
mie5atelhos{ aditiva s polym6rom [13]. Pri hodnote-
ni protipliesiovej aktivity niektorfch uirobkov z mo-
difikovan6ho PA 6 sa sledovala zmena aktivity niekto-
rfch pfiesni Candida albicaus L45 po6as 24 hod{n
v Zivnom roztoku pri 37 oC.

Tab. 3 Antimikrobi6lne vlastnosti modifikovan6ho PA 6 [13]

Druh Aktfv. zlolka
Obsah akt. Inhibi6na

zlo2,o/o z6na, mm

PA 6-film Clotrimazole+ZnSOa 0,5
PA G-filament Glotrimazole+ZnSOo 0,8
PA 6-monofi l .  Clotr imazole 1,0
PA 6-monofi l .  Clotr imazole 2,0
PA 6-monofi l .  Clotr imazole 3,0

Ako velmi fdinnf pre PA 6 vl6kna sa uk6zal po
v5etkfch strdnkach produkt Clotrimazole spolu so
ZnSO4. Obmena tejto dvojice s CuSOa mOZe byt
vhodnd pre polymery s niZ5ou teplotou zvldkiovania.

Ako antimikrobiSlne prepardty pre PA 6 vldkna sa
tieZ skri5ali bis-kvart6rne am6niov6 soli polymety-
l6ndiaminov, amfot6rne povrchovoaktivne materidly
ako derivety hydantoinu, chinollnu atie? derivdty chlo-
rovan6ho fenolu. Tieto zl[6eniny vyhovovali zdklad-
nyim poZiadavk6m, najmd stabil i te za podmienok
prfpravy vldkien, dobrej rozpustnosti v PA 6 taveni-
ne a nizkej migr6cii z polym6ru.

Z vfsledkov vyplliva, 2e vybran6 biocidn6 aditiva
m6lo vpffvaj( na fyzikillne a mechanick6 vlastnosti
vldkien. Antimikrobidlna aktivita sa Studovala na
texti lnom materi6li na kultfrach Staphylococcus
aureus ako simuldcia infekcie pokoZky a tieZ na kultri-
re Candida albicaus simulujric candidomyk6zne ldt-
ky. Kultriry sa pestovali v Zivnfch prostrediach. Na
povrch sa pouZila vzorka tkaniny priemeru 10 mm
a syst6m sa udrZoval pri 37 oC 24 a 48 hodin. Zisti-
lo sa, Ze v5etky vzorky vykazovali antimikrobidlnu ak-
tivitu so z6vislostou biocidnosti od chemickej stavby
modifikdtora. Vzorky modifikovan6 oxychinolinovfmi
deriv6tmi pred6ifi v aktivite ostatn6. Vzorky modifiko-
van6 s bis-kvart6rnymi solami sf menej aktivne. De-
rivdty hydantoinu, amfoternich povrchovoaktfvnych
ldtok a chlorofenolov vykazovali len miernu aktivitu
k obidvom kultfram [141.

balej sa sledoval vplyv prania pri 45oC za 6as 60
minft a suSenia pri izbovej teplote. Po 15 cykloch
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vzorky modifikovan6 s bis-kvart6rnymi amonnlimi so-
I'ami a derivdtmi chinolinu si zachovali antimikrobi6lnu
aktivitu. Pri ostatnich vzorkdch sa tdto stratila po
10-12 praniach.

Ziskan6 vlisledky dovol'uju urobit z6ver vhodnosti
modif ikdcie PA 6 vlSkien bis-kvartdrnymi solami po-
lymetyl6ndiaminov a chinol[nu pre vyuZit ie 5pe-
cidfnych textilov pre zdravotnicke zariadenia, ope-
radn6 sdly a obleky, hematologicl6 pracoviskA, kl i-
nick6 a biochemick6 in5ti t0cie. Dalej pre postel 'nu
a osobnu biel izef i  pre nemocnice.

VPLYV POVRCHOVVCH UPRAV
NA BIOAKTIVITU VLAKIEN

Ochrana chirurgicklich odevov hr6, vyznamn[ ulo-
hu pri  minimalizdci i  prenosu chor6b v operadnyich
priestoroch, pretoie bakteridlne ivirov6 ochorenia sa
5iria vzduchom i krvou. Chirurgickf odev m62e zni-
Zit prenos mikroorganizmov vytvoren[m fyzikalnej ba-
n6ry medzi infek6nyim zdrojom a zdravym jedincom.
Zvld5tnu pozornost si  zasluhuj0 krvou prend5an6
mikroorganizmy ako human immunodeficiency virus
(HlV). PouZitie ochrannfch odevov patri ku kl'udovyim
doporudeniam americkfch organiz{cii. Dodnes vSak
nie je k dispozicii tkanina, ktord by poskytovala jedno-
znadn( ochrannf bari6ru.

Operovanf pacient podstupuje velk6 riziko infekcie
tieZ, pretoZe jeho ochrana je oslaben6 tak preru5e-
nlm pokoZky, ako i stresom spojenlim s operdciou.
PribliZne 25 % infekciije ndsledkom operacnlich rdn.
Najdastej5ie izolovan6 bakt6rie v operadnfch infiko-
vanfch randch su Staphylococcus aureus a Pseudo-
monas aeruginosa. Dal5ie bakt6rie spojen6 s poope-
ra6nfmi infekciami su Staphylococci,  Enterococci
a Escherichia col i .  Krvn6 virusy ako HIV a hepati-
tis B tvoria mal6 ale neurdit6 riziko prenosu pri ope-
rdciach.

Prenos mikroorganizmov, ktor6 moZu byt trans-
portovan6 krvou alebo inou tekutinou je spojenf s pre-
nosom samotnej tekutiny. Tm66,anie tkaniny, kde sa
prenos mOZe uskuto6nit, vyplliva z kontaktu povrchu
tkaniny a kvapaliny za Specif ickyich podmienok.
Prenos je potom riadenf chemickfmi a fyzikdlnymi
vlastnostami tkaniny. D6leZit[ 0lohu tu hrd kontaktnf
uhol (uhol zmddania). Kvapaliny, ktor6 sa pouZivajf
pri oper6ciach, majil povrchov6 napdtie od 22 do 73
mNm-1. Polyester a polyetyl6n vymedzuju rozsah po-
vrchov6ho napdtia syntetickfch vlaknotvornlich po-
lym6rov 31-43 mNm-1. Okrem toho k tfmto javom
prispieva tieZ tvarovanie. Uhol zmd6ania klesd s dle-
nitos{ou tkaniny.

Pre trvalf fpravu textilu polyetyl6nglykolmi sa vy-
vinulo sletovanie PEG pomocou dimetyloldihydroxye-
tyf 6n modoviny za prftomnosti kyslfch katalyzittorov
MgClr .  HzO + kysel ina c i t r6nov6,  pr ipadne p- to-
lu6nsulf6nov6. Upravend tkanina vykazuje okrem infch

2
1
2
2
4
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zlep5enfch vlastnosti tieZ antibakteridlnu aktivitu. Po-
lyetyl6nglykol sa aplikoval na dva druhy tkanln 1O0 %
PP netkan6 textflie a 50/50 polyesterbunidina. Upravou
sa zvySuje povrchovd energia textiln6ho materialu [15].

Antibakteridlne vlastnosti fpravy sa prejavil i  pri
obidvoch typoch tkanfn a to pre obidva typy bakterii
S-aureus a P-aeruginosa, pri6om pre druhf kmei je
potrebnd rddove vy55ia koncentrdcia prepar6tu. Me-
chanizmus inhibicie sa vysvetl'uje 06inkom PEG ako
surfactantu, d'alej uvolhovanfm zbytkov formaldehy-
du zo sietovacej reakcie a treti efekt vyplfva zo zme-
ny absorp6nfch pochodov vlSkna. Tieto fpravy sti
vhodn6 pre vyuZitie textilu v medicfne a pri aplik6cii
do hygienickfch vfrobkov. Rozhodujf pritom dve
vlastnosti materidlu a to: transport kvapaliny a anti-
bakteridlne vlastnost.

BIOAKTIVTE POLYPROPYLENOVE VLAKNA

Polypropyl6nov6 vldkna pri modifikdcii maju svoje
Specifick6 postavenie, ktor6 spo6fva v ich parafinic-
kom charaktere. S vd65inou nizkomolekulovlich l6tok
(i polymerov) polypropyl6n vytvdra viac menej neznd-
Sanlini syst6m, 6o md za ndsledok okrem obmedze-
nej rozpustnosti aj migr6ciu aditiv na povrch vldkien.
Z tohoto d6vodu pre polypropyl6nov6 vl6kna je vy-
hodnd modifikacia tuhfmi dasticami, prip. polym6rny-
mi l6tkami. Pre pripravu biostatickfch a biocidnych
syntetickfch vldkien sa vyvinuli aditiva na bdze an-
organickfch plniv, dopovanfch kovmi ako je Ag',
Cut*, Zn2* 116, 171. Na Slovensku sa na tomto vlivoji
podiel 'al i najmd fa Ansil a VUTCH-CHEMITEX s.r.o.,
ktord prepardt dotiahla do komerdnej podoby pod
znadkou ,,BIOSTAT" a doddva ho pre dom6ci i zahra-
nicnyi trh [18-20]. Na bdze tohoto prepardtu boli vy-
vinut6 bioaktivne polypropyl6nov6 vldkna v spolupr6ci
s fy ISTROCHEM a Chemickotechnologickou fakul-
tou STU s vysokou ridinnostou uZ pri nizkych
koncentrdciach,,Biostatu" ako bakteriostatick6 alebo
bakteriocidn6. Vldkna nemajri zhor5en6 mechanicko-
fyzikdlne vlastnosti, podobne termick6 vlastnosti sti
na urovni nemodifikovanfch vldkien. Uprava je per-
manentnd vzhl'adom na opakovan6 pranie a distenie.

Polypropyl6nov6 vldkna odoln6 vodi bakt6riam
a pliesiam prezentoval prvy kr6t v roku 1994 na
vystave DOMOTEX v Hannoveri britskyi producent
F.Drake (Fibres) Ltd., Golcar, Hundersfield [211. Vlek-
na boli ur6en6 pre koberce, dalej pre osobn6 texti-
lie, pre nemocnice a zdravotnicke zariadenia. Polypro-
pyl6novd striZ je pod znadkou ,,Gymlene" a zabrafiu-
je rozvoju zdrodkov a bakt6rii i pri zm66,ani kvapalnf-
mi ldtkami. Polypropyl6novd striZ je vlnen6ho typu
farbend v hmote odolnd vodi zmendm farby vplyvom
pouZivania. Uprava je st6la v prani i v chemickom
cisteni, vldkna maj0 vySSiu odolnost vodi oderu a sri
antistatick6. Firma Drake vyrdba celf 5k6lu polypro-
pyl6novfch vl6kien pre koberce, podlahov6 krytiny,
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jemn6 vldkna, netkan6 materi6ly pre hygienick6 vi-
robky a filtradnf materidl, Sportov6 oble6enie, ponoZ-
ky, rukavice a pleteni tovar. Z technickich typov su
to vl6kna pre geotextilie, interi6ry automobilov, vloZ-
ky a vfstelky do obuvi a pod.

zAven

Sfdasnf vWoj v oblasti vl6kien poukazuje na zvf5e-
n[ pozornost biologichim aspektom textilnich materid-
lov s0visiacich s ochranou zdravia dloveka a tiel
s ochranou textilnich materidlov pred negativnymi [din-
kami bakt6ril a pliesnf. Vyspel6 krajiny uZ urobili v tomto
smere prv6 kroky od vfskumu ku komerdnej vfrobe
bakteriostatickfch di bakteriocidnych chemickfch vld-
kien. Na Slovensku vd'aka vWoju vhodn6ho aditfva m6-
Zeme zachytit tento trend a v relativne krdtkom dase po-
n0knut na trhu vlSkna s antibakteridlnou 0pravou. Kzvf-
Seniu zdujmu o tieto materidly a ich aplik6ciu je d6leZi-
ta hlb5ia znalost problematiky a vyivoja vo svete.
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ZO ZAHRANICNYCH CASOPISOV

Firma Woolrich modernizuje 6istenie odpadovfch
v6d
America Textiles lnternational,1995, d. 5, s. 63

Modernf syst6m 6istenia odpadouich v6d musi byt
schopnf distit vody obsahujrice r6zne typy farbiv, TPP
a mnoZstvo d'alSich chemik6lii. Firma Woolrich lnc.
vyrdbajfca Sirokf sortiment vlnenfch textilii a odevov
od vldkna aZ po konednf vfrobok in5talovala v spo-
luprdci s firmou Andco elektrochemickf syt6m 6iste-
nia odpadoqich v6d. Udinne zbavuje vody z textilnfch
prevddzok zafarbenia, odstraiuje z nich chemikdlie
a in6 kontaminuj0ce primesf. Princip spo6iva v pouZiti
matrice z Fe alebo Al bez sfdasn6ho pridania anio-
nov. Firma Woolrich predpokladd opdtovn6 pouZitie
vydistenej odpadovej vody v technologickfch proce-
soch.

Medzin6rodnf adresdr dod6vatelbv surovin a za-
riadeni pre texti lnf priemysel na rok 1995-96
America Textiles International, 1995, 6. 7, s.15-286

V adresdri je zahrnutych vySe 1 900 dod6vatelbv
a 1 7OO kateg6rii vfrobkov.

Cast 1: abecedny zoznam doddvatelb'r doplnenyi
informdciami o firm6ch a ich vlirobkoch;

east 2: jednotliv6 kateg6rie r4irobkov v abecednom
poradi a nilzvy firiem, ktor6 ich vyr6baju.

Regul6cia ndnosu farbiaceho kupel'a na fuldroch
pomocou merania farieb on-l ine
ITB Veredlung,4l ,1995, 6. 2, s. 26-30

Diskontinudlne meranie farby na zabezpedenie kva-
lity sa uZ roky osved6uje a 6asto sa realizuje ndhod-
nfmi sk0Skami na hotovom upravenom produkte. Vy-
hodnotenie nameranfch hodnot sa m6Ze pouZit na
korektfru pri nasledujucich farbiacich procesoch.
V sfdasnosti eSte mdlo roziirend kontinu6lne mera-
nie farieb, umiestnen6 na sprdvnom mieste v proce-
se, poskytuje naproti tomu pracovnlkovi v textilnom
zo5lachtovani 5irok6 spektrum d'alSich moZnosti.
V tomto pripade sa meranie farieb pouZiva nielen ako
kontrolnf dlen, ale ako okamZite reagujrici meracl6len
v reguladnom okruhu fuldra. Rozsiahle sktisenosti so
syst6mami na meranie farieb on-line stl uZ k dispo-
zicii. V 6ldnku je poplsanf sp6sob merania a prislu5n6
meracie pristroje (fotometre typu,,teleflash").

Bieliace pomocn6 prostriedky
ITB Veredlung,41,1995, 6. 2, s. 54

Firma Ch.R. Beitl ich GmbH ponrika nasledujrice
bieliace pomocn6 prostriedky:
- univerzdlne pouZitelhf, biologicky lahko odbriratelhli
kom plexotuornyi prostri edok a peroxidickf stabi I izdtor
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pre silikdtov6 i nesilikdtov6 bieliace procesy Beiquest
AB;
- univerzdlne pouZitel'nf peroxidickli stabilizdtor pre
diskont inudlne a kont inudlne b ie lenie bez s i l ik6tu
Contavan Gal;
- peroxidickyi stabiliz6tor pre bezsilikdtov6 bieliace
procesy s extr6mne vysokou stabilitou v alkalickom
prostredi Contavan Tig;
- silne kyslf komplexotvornf prostriedok pre demi-
neralizdciu prlrodnlich vldkennfch materidlov Heptol
Erg;
- univerz6lny tenzid pre receptriry kontinu6lnych pre-
dfprav Felosan APF;
- univerzdlny nepenivf tenzid pre diskontinudlne re-
cept0ry pred(prav Lavotan RWS a d'al5ie.

Biologicky odburatel 'n6 polym6ry akryl6tu a cuk-
ru
Texti lveredlung,3, 1995, 6,.718, s. 155-158

V texti lnom zoSlachtovanf sa pouZfva mnoZstvo
sekvestradnfch prostriedkov, ktor6 sa po prisluSnom
spracovatelskom stupni dostanu do odpadovfch vod.
Tieto moZno rozdeli{  do S-ich tr ied:
- polyfosf6ty;
- polyhydrokarbonov6 kyseliny;
- amlnopolykarbonov6 kyseliny;
- fosf6nov6 kyseliny;
- polyakrylov6 kyseliny.

Udinn6 komplexotvorn6 ldtky s0 na rozdiel od
povrchovo aktivnych l6tok v sri6asnosti pre textiln;i
priemysel biologicky neodb[ratelh6. Polyakrylaty slu-
Ziav textilnom zo5lachtovani v mnoZstve pomocnlich
prostriedkov a procesov ako univerzfllne udinn6 lat-
ky. Novodobou moZnostou kopolymerizdcie kyseliny
akrylovej s cukrom sa dosiahne I 'ahkd biologickd
odburatelhost polyakryldtov. Tdto novd trieda zl0ce-
nin md zauj imav6 vlastnosti ,  ktor6 sa dajr i  vyuZit
v predbeZnyich upravdch, vo farbeni a v pracfch pro-
cesoch.

Normy ISO pre management i ivotn6ho prostre-
d ia
Texti lveredlung,30, 1995, 6. 7/8, s.181

Celosvetovo akt ivna organizdcia, , ln ternat ional
Organization for Standardization" (lSO) v Zeneve pra-
cuje od zadiatku roka 1994 na vydanf s6rie noriem
k t6me managementu Zivotn6ho prostredia, ktor6 su
uZ dnes zndme pod oznadenim ISO 14000, hoci
k dispozicif  s[ zatial ' len n6vrhy jednotl ivyich noriem.
Rakfsky normalizadnf r istav uZ zverejni l  ndvrhy
nasledujricich noriem ISO 14000 ,,Syst6my manage-
mentu Zivotn6ho prostredia; v5eobecn6 smernice pre
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principy, syst6my a podporn6 techniky" a ISO 14001
,,Syst6my managementu Zivotn6ho prostredi a; polia-
davky a pokyny". Uvedena je adreqa, na ktorej mol-
no ndvrhy uvedenfch noriem obiednat.

Cinnosf Centra certifik6cie a sku5ania vl6kennich
materi6lov a vfrobkov
Tekstitnaja Promy1lennosf , 1995, e . 4-5, s. 8-9

Centrum certifik6cie a skfSania vl6kennfch mate-
ridlov a vfrobkov p6sobf pri Statnej univerzite techno-
logie a dizajnu v Petrohrade. Je akreditovan6 Stdtnym
vfborom pre metrol6giu, normalizdciu a certifikdciu
Ruskej federdcie. Ndpliou jeho dinnosti  je vykond-
vanie nezdvislfch sk0Sok, expertiz a certifikdcie vld-
ken, vldkennfch materi6lov, vfrobkov textiln6ho prie-
myslu a niektorfch d'alSfch odvetvi lahkeho priemyslu
Ruska. Do kompetencie Centra spadd skri5anie
a certifikdcia syntetickyich i prirodnfch vldken a priadzi
v5etkfch typov text(li i (tkan(n, pletenin, netkanfch
textilif), technickfch textilif, umelej koZe a kompozi-
tov. Okrem povinnej certifikdcie vykondva aj certifi-
kdciu dobrovolhf , ne5tandardn6 sktiSky, analfzy od-
padovfch v6d, poskytuje konzultadn6 sluZby.

Roz5i renie oblast i  poui i t ia  pr iadze s n izkym
cislom vyrobenej z kr6tkovl6kenn6ho I 'anu
Tekstilnaja Promyilennosl, 1995, e . +-5, s.18-19

Cldnok informuje o novom sp6sobe predbeZn6ho
mechanickeho spracovania kr6tkovl6kenn6ho I'anu,
umoZnujucom vyrdbat zmesovu mykanf priadzu 29-
30 tex s obsahom I 'anu. Dal5imi zloZkami priadze s[
in6 prirodn6 alebo chemick6 vldkna. Optimalny je
max. 50 percentnf podiel lanu. Lan spracovanf no-
vou technologiou sa pouZiva v zmesi s vldknami s po-
dobnf m i fyzikdlno-mech an ickyim i vlastnostam i (bavl -
na) ale aj s vl6knami, ktore majf niektor6 vlastnosti
(napr. hydroskopick6) celkom in6 (Lavsan). Overe-
n6 bol i  t ieZ moZnosti  zmesovania vldken rastl inn6ho
a 2ivo6i5neho p6vodu ako aj vldken prirodnfch a che-
mickfch. Osved6ila sa zmes vlna/chemick6 vldkno/
l 'an 100-140 tex.

Antistat ick6 text i l ia, ktord neuvolfruje vlas
Technical  Text i les,4,1995,  j [n ,  s .  7

Francuzska firma Gauthier Tissus vyvinula antista-
tick0 textiliu z priadze Pontella firmy Rhone-Poulenc
z multifi ln6ho PES hodvdbu s antistatickfm vl6knom
Nega-stat firmy du Pont. Priadza Pontella md vonkajSi
obal z mikrovldken, ktorf jej doddva prijemnyi ohmat
a schopnost odvddzal vlhkost, 6o sa prejavuje zvf-
Senfm komfortom nosenia. Kaldi1 filament antista-
t ick6ho vldkna Nega-stat md tr i lobdlne jadro z vodi-
vej zlf6eniny obsahujfcej uhlik a obal z polyesteru
Dacron. Povrch vldkna je nevodivf a nem6Ze spO-
sobit skrat. PES obal zvy5uje odolnost vldkn a a za-
brafiuje odlupovaniu uhl ika. Nov6 text i l ia je vhodnd
pre aplikdcie vyZadujfce elimindciu statick6ho ndboja.
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Nehorlhv6 textflia Sandel
Technical Textiles, 4, 1995, jtifaugust, s. 12-13

Textilie Sandel sa vyrdbaj(t z anorganickfch ne-
horl'avyich vldken, najmd sklenenich, ktor6 sti po-
vrstven6 patentovanfmi polym6rmi na vodnei b6ze.
Textilie nie su toxick6 ani in66 zdravotne z6vadn6.
Firma Sandel ich vyr6ba v niekol 'kych verzidch.
Sandel Series 1 je priedySnd text i l ia vhodn6 pre nd-
bytkarsky priemysel. Vyrabaj0 sa z nei tieZ tapety
a potahy izoladnfch panelov. M6Ze sa I 'ubovol 'ne
farbit. Vojsko vyuZiva textiliu Sandel v mobilnfch sta-
noch prvej pomoci. Materidl Sandel Series 4 odold-
va teplotdm nad 1 090 oC. vyrdbajri sa z neho ochran-
n6 odevy, nepriestreln6 vesty, ochrann6 kryty, eva-
kua6n6 pl65te a vaky, prikrfvky umeleckfch predme-
tov v mrizeAch, r6zne kompozity a pod.

Ochrana dekora6nfch text i l i i
Technical Texti les,4,1995, september, s. 11

Firma 3M vyvinula dva nov6 pripravky Scotch-Gard
na ne5piniv0 [pravu dekoracnfch textfli[, potahoviek,
zdvesov, prehozov, obrusov. Okrem neSpinivl ich
vlastnostf im prfpravok FC 3542 a FC 3548 doddva
odolnost vodi oderu, zvy5uje ich odolnost v pranl
a chemickom 6istenf. Na text i lnf substrdt sa nand-
5aj0 impregndciou, postrekom alebo technologiou
z peny. Potom nasleduje su5enie a vulkaniz1cia za
tepla. Pripravok FC 3548 sa vulkanizuje pri  niZ5ich
teplotdch (100-120"C). Obidva pripravky s0 emulzie
f luoropolym6rov v 100 %-nom vodnom m6diu.

Vfroba tvarovanich text i l i  pr iamo na tk6cskych
krosn6ch
Mell iand lnternational, l ,  1995, 6. 2, s. 91

Firma Shape3 GmbH ponfka trojrozmern6 text i ln6
ritvary z rlznych materidlov, napr. zo sklenenych,
uhlikovfch, aramido4ich vldken a pod. Vyrdba ich
priamo na tkddskych krosndch podl'a individu6lnych
poZiadaviek zdkaznlka (valcovit6, polgulbv6 priesto-
rov6 tvary a pod.). PouZivajri sa v strojdrenstve, auto-
mobilovom a leteckom priemysle, v priemyselnfch
filtroch, zdravotnickych vfrobkoch, ochrannfch vf-
robkoch i  v odevnom priemysle. MoZu byt sucastou
16znych kompozitov.

Uspech vl ikna Fotrel Eco Spun na vistave
bytov6ho textilu
Texti le Woild, 145,6,.1995, 6. 6, s. 28

Sirokf sortiment bytovfch textflif vyrobenyich s po-
uZit im vldkna Fortrel Eco Spun f irmy Wellman Inc.
bol predvedenf na vfstave bytov6ho textilu, ktorli sa
v aprili uskuto6nil v New Yorku. Toto vldkno sa vy-
rdba vfludne z recyklovanfch plastovfch ndpojovfch
f l iaS.  F i rma Fie ldcrest  Cannon z neho vyrdba
prikryivky. Ako vfplnkov6 vldkno ho vo svojej kolekcii
postelnfch vank0Sov Eco Pure pouZila f  i rma
Liebhardt.
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Novd technologia povrstvovania dod6va textilidm
dynamick6 izola6n6 vlastnosti
America Textiles lnternational, 1 995, 6. 6, s. KA fKn 9

Nov6 technologia povrstvovania Outlast umoZiuje
dodat aj pomerne tenkfm materidlom urdenfm na
odevy do chladn6ho podasia vliborn6 izoladn6 vlast-
nosti .  Vyvinula ju f irma Shawmut Mil ls v spoluprdci
s Gateway Technologie, USA. V principe ide o nand-
Sanie mikroskopickfch zapuzdrenlich dastlc na I'ubo-
volhf textilnf substrdt. Tieto dastice sa aktivujti v da-
nom teplotnom rozmedzi, menia skupenstvo, pri6om
absorbujf alebo naopak uvolhujti energiu, a tlim do-
ddvaj0 vfrobku poZadovanf izoladnf efekt. Uprave-
n6 textilie sa vyznaduj0 vysokfm komfortom nose-
nia. lch izola6nd schopnost nie je ovplyvnen6
vlhkostou ovzdu5ia. Podobne je moZn6 vyrobit textf-
lie s chladiacim efektom. Povrstven6 textflie sa budri
pouZlvat na vfrobu Sportovlich a ochrannfch odevov
a v technicklich aplikdcidch.

Prfklady ekologicky orientovanfch podnikovfch
vedeni v priemysle text i ln6ho zo5lachtbvania
Texti lveredlung,30,1995, 6. 9/10, s. 216-219

Z prikladov uvedenfch v dldnku vyplfva, Ze vedenie
podniku orientovan6 na ochranu Zivotn6ho prostredia
v stredne velkfch podnikoch textiln6ho zo5lachtovania
musi splfiat urdit6 krit6ri6 pri zohlhdnenlvztahov vz6-
jomn6ho p6sobenia syst6mu ako celku, aby bolo moZ-
n6 autoritativnymi zdsahmi zvonku 0spe5ne realizovat
ochranu Zivotn6ho prostredia. Platf zdsada, Ze upred-
nostnit  treba zabrdnenie znedisteniu Zivotn6ho
prostredia pred odstrailovan[m vzniknutfch ndsled-
kov. V sf6asnosti sa stdle dastejsie vyskytujri situdcie,
ked'na trhu vznika dopyt po urditej skupine (textilnlich)
produktov, av5ak ich vfroba nie je z d6vodov ochrany
Zivotn6ho prostredia v danej kraj ine akceptovan6,
a preto dochddza k presunu vfroby do rozvojovyich
kraj in. V dldnku sa venuje pozornost aj stanoveniu
Strukttiry ekologicky orientovanfch 6innosti a rdznym
ekosyst6mom.

Lenzing: Medzin6rodn6 investicia do celulozo-
vfch vldken
Chemical Fiber lnternational,45, 1995, d. 3, s. 162.

Firma Lenzing v Raktisku je najvridSim vfrobcom
celulozovfch vldken vo svete, ked' vyrdba okolo
300 000 t/rok visk6zovfch vl6ken. Od roku 1997 za-
6ne vyiroba lyocelovfch vldken. Okrem celulozovfch
vf6ken firma vyrfiba tieZ Specidlne vldkna ako PTFE
a PES striZovd vlSkna. Na bdze PTFE sa vyrdbajf
odtrhdvacie pdsky na f6liov6 obaly, Sijacie nite a zub-
n6 nite. Novri linku na vfrobu lyocelovfch vldken fir-
ma buduje v Burgenlande blizko rakusko-mad'arshich
hranic.

Vysokorfchlostnf stroj : budricnost visk6zovfch
nekone6nich vldken
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Chemical Fiber lnternational, 45, 1995, 6. 1 , s. 34.
Novf zvldkfiovaci stroj na vfrobu viskozovyich ne-

kone6nfch vldken vyvinula a uviedla na trh talianska
firma NOY Val Lesina spolu so spolodnostou
CONVIS. Stroj pozosteva z3 rdznych sekcif ,  a to
zvldkiovania, fpravy a su5enia a navijania. UmoZiuje
pripravit vldkna o 5irokej Skdle jemnostl od mikrovld-
ken aZ po Specidlne vysokotitrov6 priadze. Stroj md
120 poz[cif, ale vd'aka moduldrnemu syst6mu je moZ-
n6 menit podet miest. Stroj umoZnuje presne nasta-
vit ndnos prepardcie, 6o je mimoriadne doleZityi uka-
zovatel' pre dobrf ndslednf spracovatelhost. Pripra-
vujf  sa 10 kg n6viny.

Du Pont rozSiruje virobu Spandexu
Textile World, 144, 1994, 6. 12, s. 29.

Du Pont buduje novf zdvod na vyrobu Teratanu
(PTMEG) pri meste LaPorte v Texase. S vfrobou Te-
ratanu sa zadne v 1 . Stvrfroku 1997. PodobnI vyiro-
bu firma Du Pont chce vybudovat do konca tohoto
storodia aj v Azii. Spolodnost uZ prevddzkuje 30 000
tonov6 jednotky v Niagara Falls, N.Y. a v Dorddrechte
v Holandsku. Prevddzka v LaPorte bude pracovat
s novou technologiou vyvl janou na pi lotnej l inke f ir-
mou DuPont. Polym6r sa t ieZ pouZiva na vyrobu
elastom6rneho polyesteru Hytrel a vysokouZitkov6
uretdny, ktor6 vyZadujti vysoku odolnost vodi oderu,
nizku teplotn0 ohybnost a hydrolytickf stabilitu.

Odakivanie optim6lnych podmienok pre tvarova-
nie polyesterovfch mikrovl6knit l ich priadzi
Chemical Fiber lnternational, 45,1995, d,.3, s. 224.

Polyesterov6 vldkna o jemnosti  menSej neL1 dtex
sf v procesoch tvarovania vystaven6 intenzfvnej5ie-
mu pOsobeniu mechanickfch a termickfch namdha-
ni. To obmedzuje predov5etkfm tvarovacie rfchlosti
na frovei okolo 400 m/min. Aby sa mohla tdto
nichlost zvyi5it, sri v dldnku analyzovan6 vplyvy tech-
nologick6ho procesu, ovplyviuje n6rast vnftorn6ho
pnutia vo vldknach a s[ navrhovan6 moZn6 sp6so-
by jeho zniZenia. To v konednom dosledku umoZni
zvf5it ryichlost tvarovania.

Antistat icki f  prava PP vl6ken
Technische Textilien, marec 1995, s. 34, obrdzok.

V nasledujticich rokoch sa bude presadzovat trend
znilovania obrovsk6ho mnoZstua druhov umelfch ld-
tok, aby sa tak nestaZoval proces ich znovuzhodno-
covania. Napr. v automobilovom priemysle moZe byt
vSetko z umelfch hm6t, pokial'to bude polypropyl6n.
Pre spracovanie technol6giou vlodky je vSak nevhod-
nf povrchovl i  odpor polypropyl6nu. Snaha o jeho
zmenu pomocou pri procese zvldkfiovania zabudo-
vdvanfch antistaticklich modifikdtorov nebola zalial'
fspe5nd, pretoZe sa tieto bud'tepelne rozkladali, ale-
bo vzhl'adom na ich poldrnost vodi nepol6rnemu PP
sa ich nepodarilo zhomogenizovat.
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Japonsk6 funk6n6 v l6kna s pr imesou keramic-
kfch dastic
JTN, 1995,  d.  2 ,  s .  98-100.

PANv s dezodoradnfmi ucinkami, schopn6 ab-
sorbovat zdpach z cigariet, f6inost sa zachovd po 5
praniach. Oblekovd tkanina s dezodoradnfm [6in-
kom, vyvolanfm jadrom kompozitn6ho vldkna, je
obl'riben6 vdaka zachovaniu ohmatu. V tabulkdch s0
uveden6 typicke keramick6 hmoty pre funkdn6 vl6k-
na, a t ieZ funkdn6 vldkna vyr6ban6 jednotl ivfmi f i r-
mami. Uvddzan6 sri  sposoby zmie5avania kera-
mickfch dastfc s vldknami.

Metody zlep5enia syntetickich chirurgickfch niti
Fibres and textiles in Eastern Europe, July/Septem-
ber ,  1994,  s .  30-31.

Uveden6 je charakterist ika chirurgickl ich nit i  so
zlepSenyimi vlastnostami v porovnanl s doteraz vyrd-
banfmi v Rusku z PES, PA-6 a PP. Nov6 nite sa vy-
rabajf v poloprevddzke, su z PES, su pokryt6 vrst-
vou kopolym6ru fluorovan6ho vinylid6nu s hexaflu6r-
izopropyl6nom, nepodliehaj[ biodegraddci i .  Plne bio-
degradovatel'n6 nite sa vyrdbaj[ z kyseliny polygly-
kolovej kati6novou polymerizdciou cyklickfch dilakt6-
nov. Nov6 nite sri porovndvan6 so zahranidnfmi.

Holandsko vyvija I'ahke balistick6 textilie
Textile World, 144, 1994, d. 12, s. 29.

Smerovanie k lahkfm balistickfm ochran6m pokra-
cuje zavedenim vpichovanyich ultral'ahkfch polyety-
l6novfch textili i Dyneema Fraglight vyrdbanfch z vy-
sokoriZitkovfch vldken DSM. Pri pouZiti vl6ken DSM
sa dosiahne aZ 50 %-nd fspora na hmotnosti  v po-
rovnani s doteraz pouZlvanfmi materi6lmi. Typicka
vesta md hmotnost okolo 2lb, 6o umoZfiuje nosit
Dyneema Fraglight balistick6 vesty presne rovnako
ako normdlne obledenie, pri6om vesty sri  po-

hodfnejSie. Vesty za6[naju byt vyrdban6 s extra
vreckami k umoZneniu pouZitia dalsich ochrannyich
vloZiek.

Syntetick6 vl6kna
Technische Textilien, jf n 1995, s. zadnd obSlka.

Tdto kniha predstavuje pripravu, stroje, prfstroje,
vlastnosti ,  prfrudku pldnovania l iniek, strojn6 kon-
Strukcie a prevddzku na 910 strandch, 880 obrdz-
koch, 185 tabulkdch. Prehl 'ad obsahu: uvod, poly-
m6rne Specifick6 postupy, teoretick6 a experimen-
t6f ne podklady, zariadenia, pristroje a stroje pre vyi-
robu synteticklich nitf a vl6ken, zvld5tne postupy a za-
riadenia, pomocn6 zariadenia, pomocn6 materialy, r4i-
podty a kon5trukcie, likviddcia odpadov a znovuzfska-
vanie (recykling), sku5ky a ovplyviovanie vlastnostf
syntetickfch vlSken, tabulky vldken (cena 480 DM).

Automatick6 kontrola otvorov zvl6knovacich hubic
Chemical Fiber International, 45, 1995, 6,. 2, s.125.

Zariadenie f irmy View Engineering (Simi Val ley
v USA) poskytuje 4ichlu a opakovatelhu automaticku
kontrolu vSetkej kritickej geometrie zvldkiovaclch hu-
bic. fde o merania priemerov a aiZby kapildry hubfc,
vfskyt erozie; dilka, sirka a uhol jednotlivfch lalokov,
do mdZe byt spracovan6 do datab6zy pre rfchlejSiu
kontrolu kvality.

Toznam novfch produk6nich liniek pre syntetic-
k6 vl6kna v r.  1995
Chemical Fiber lnternational,45, 1995, c. 3, s. 198.

V tabulkovej forme je uvedenf celosvetovf prehl'ad
novfch liniek na vfrobu syntetickfch vldken, ktor6 boli
vybudovan6 v r. 1995. Popri vyrdbaj0cej firme je uve-
denf typ vyraban6ho vldkna, kapacita vfroby a inZi-
nierska spolodnost, ktord prfslu5nf akciu zabezpe-
dovala.
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PATENTY

Pouiit ie produktov sulfurovania glycerinesterov
nenasitenfch mastnfch kyselin ako prostriedkov
na regul6ciu peny
DE 4112  501  A -1 ,
Prihlasovatel': Henkel KGaA,
B 01 D 19104

Produkty sulfurovania glycerinesterov nenasfte-
nfch mastnfch kyselin (l),

CHz- O- CO-R'
I
?H,-O-CO-r" 

(r)
CHz-O- CO-R-

v ktorom RlCO znamend nenasftenf acylovf zvySok
so 16 aZ24 atomami uhlika a 1 aZ 5 dvojnfmi v5zba-
mi a R2CO a R3CO znamenajr i  nezdvisle od seba
acylov6 zvy5ky so 6 aZ 24 al6marni uhlfka a 0 alebo
1 aZ 5 dvojnfmi vdzbami, sa hodia na reguldciu pe-
ny praclch, pldkacich a distiacich prostriedkov.

Pouii t ie zmesi z najmenej dvoch alkoxylovanfch
alkoholov ako prisady tenzidov potlidajucej penu
v distiacich prostriedkoch pre strojovo prebieha-
jfce 6ist iace procesy
DE 4 105 602 A-1 ,
Prihlasovatel': BASF AG,
c  1 1  D 1 1 7 2

PouZitie zmesi z najmenej dvoch alkoxylovanfch
alkoholov I R-O-(C2H4O))6-(CaH6O)y-H, pri kto-
rfch x znali 6islo medzi 1 a 1 2 a y znamend dislo
medzi 1 a 15, pridom jeden alkoxylovanf alkohol md
ako zvy5ok R alkylovti Cr-C,, skupinu s rovnyim ale-
bo rozvetvenfm retazcom a druh;i md ako zvy5ok
R alkylovu C1o-C2s skupinu s rovnfm alebo rozvetve-
nym retazcom, av5ak obidva zvySky R sa musia
navzdjom lfSit v priemernom podte at6mov C o najme-
nej 0,5 a pridom obidva alkoxylovan6 alkoholy sri pr[-
tomn6 v pomere 10: 90 aZ 90 :10, ako prisady tenzi-
du potlddajfcej penu v distiacich prostriedkoch pre
strojovo prebiehajfce distiace procesy.

Koncentr6ty kvapalnfch pracfch prostriedkov,
sp6sob ich vfroby a ich poui i t ie
DE 4 029 950-A1 ,
Prihlasovatel ' :  Johannes Kiehl KG,
c 11 D 3137

PredloZenf vyniilez sa tfka koncentrdtu kvapaln6-
ho pracieho prostriedku nabilze anionovfch a nei6-
novfch tenzidov ako aj mydiel a aktiva6nfch prisad,
vyznadujricich sa tlim, Ze obsahuju:

a) ako ani6novf tenzid aspofi  jednu sol 'alkal ick6-
ho kovu, C.,---o alkylam6nnu sol', Cr_oalkanolam6nnu

32

sol'alebo am6nnu sol'aspofi jednej C*ro alkylbenz6n-
sulf6novej kyseliny, Cs-zo paraffnsulfonovej kyseliny,
C*ro alkyldtersirovej kyseliny s 1 aZ 4 molmi etyle-
noxidu a/alebo C.'r-1r olefinsulf6novej kyseliny,

b) ako nei6novf tenzid aspoh jeden Cr-.'r alkylpo-
lyetylenglykol6ter s 1 aZ 50 molmi etyl6noxidu a/ale-
bo aspofi jeden Cu-'r alkylpolyetylenglykol- polypro-
pylenglykol6ter s 1 aZ 50 m6lmi propyl6noxidu- ety-
l6noxidu, pridom alkylovf zvy5ok mOZe byt zakaZdfm
line6rny alebo rozvetveny,

c) ako mydlo aspofi jednu sol'alkalick6ho kovu,
C,--o alkylam6nnu sol', C"-u alkanolam6nnu sol' ale-
bo am6nnu sol'nasftenej a/alebo nenasftenej Cr-uo
mastnej kyseliny a

d) ako aktivadn( prisadu aspoi jeden homopoly-
m6r resp. kopolym6r akroleinu, kyseliny akrylovej
a/alebo kyseliny maleinovej a/alebo ich jednu sol'alka-
l ick6ho kovu a vykazuju obsah su5iny 70 a2 80
hmot.% a viskozitu < 250 mPa.s pri 20 oC.

Kvapalnf praci prostriedok zabrafrujrici ptiSt'a-
niu far ieb
DE 4 027 832 A-1,
Prihlasovatel': Henkel KGaA,
c  11 D 17108

Kvapaf n6 pracie prostriedky zabranujuce pf5taniu
farieb s obsahom neionov6ho tenzidu, aktivacnfch
prisad a f6innfch latok zabraiujricich prl5taniu farieb
maj0 pri dobrej pracej fcinnosti vysokri stabilitu pri
skladovanf, ak su koncentrdcie aktivadnlich prlsad ne-
rozpustnfch vo vode ako aj druh a koncentr6cia neio-
nov6ho tenzidu zvolen6 tak, aby hranica tedenia pra-
cfch prostriedkov dinila aspofr 6 Pa a pracf prostrie-
dok obsahoval lamelovit6, kvapalno-kry5talick6 tazy.

Kvapalnf praci prostriedok
DE 4 102 502 A-1 ,
Prihlasovatel': Henkel KGaA,
c11D10104

Viskozne vodn6 pracie prostriedky s dobrou st6-
lostou pri skladovanf obsahujI alkylslran, alkylpolygly-
kozid, mydlo a nlzke alkoholy. PouZivaju sa ako pra-
cie prostriedky pre citliv6 textilie v pr66ke, pre rudn6
pranie, ako 5amp6ny, prostriedky na umfvanie riadu
a kozmetick6 pripravky. Stabiln6 pena fcinnfch pra-
cich prostriedkov sa dd I'ahko vypldchat.

Pr iprava 6ist6ho dimetylesteru kysel iny 2,6-
nafta | 6 nd i ka rboxyl ovej
us 5 254 719
Majitel': Amoco Corp.
c 07 c 67154
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Tento dimetylester sa pripravi reakciou 2,6-dikarboxy-
naftal6nu s metylalkoholom pri 8G-200 'C za pritom-
nosti silnej kyseliny. Po niekolkondsobnom disteni
rnislednf produkt za pouZitia kyseliny sfrovei obsahuje
menej ako 2 ppm Co a menej ako 2 ppm Mn.

Priprava vysokokvalitnfch polyesterov za pouiitia
katalyzdtorov s dlhou dobou skladovania
JP lN 230 2011e3
Prihlasovatel': Dainipon Ink and Chemicals
c 08 G 63/85

Priprava je zaloZen6 na preesterifikdcii 1,4-butdn-
diolu (l) s niZ5imi alkyldikarboxyldtmi, najmd s dimetyl-
tereftal6tom (ll). Ako katalyzdtory sa pouZivajf
organick6 zlfdeniny titdnu a soli kovov organickich
karboxylovfch kyselin, kyseliny sulf6novej, kyseliny
fosfornej alebo uhliditej. M6Ze nfm byt napr.zmesnf
katalyzdtor z (BuO)4Ti a NaOAc, ktoni nevykazuje
zmeny vo vlastnostiach ani po 1 roku.

Priprava transparentnfch polyesterov
JP lN 18 064/95
Prihlasovatel': Mitsubishi Rayon Co.
c 08 G 63/18

K ochrane patentom prihldsen6 polyestery s obsa-
hom 200 aZ 450 ppm vdpnika s0 vhodn6 na vfrobu
baliacich materi6lov. Pripravuju sa esterif ikdciou
aromatickfch dikarboxylovfch kyselin alebo ich
deriv6tov a diolov na bAze monoetyl6nglykolu,
primie5anim etyl6nglykolov6ho roztoku obsahuj(ceho
Ca zlri6eninu a primieSanim etyl6nglykolov6ho
roztoku obsahujrlceho P zlfdeninu (P/Ca = 0,6 aZ 1,5)
a polykondenzdciou v pritomnosti Sb2Or. Biaxi6lna
f6lia pripravend z tohto polym6ru (obsah Ca 400 ppm,
PlCa 0,76) vykazovala Haze 0,8 a dynamicki
koeficient trenia 0,33.

Vf roba polyesterov pre obaly s vibornou
priehlhdnost'ou a mechanickou pevnostou
JP lAl 220 173194
Teijin Ltd
c 08 G 63/183

Preesterifikadnfm katalyzdtorom pri vfrobe tlichto
polyesterov je organickd zludenina Ti (1 a210 mmol)
pripravend reakciou Ti tetraalkoxidov s organickfmi
karboxylovfmi kyselinami. Pripravenf polym6r
s viskozitou : 0,78 a obsahom DEG 1,7 o sa m6Ze
pouZit na vfrobu fliaS.

Tekuto-krySta I ic k6 polyam id-polyestery a I isovan6
vfrobky z nich
JP lN 3 013/e5
Prihlasovatel': Mitsubishi Kagaku Kk
c 08 G 69lM

Polym6ry s viskozitou taveniny 1 0 aZ 50000 P pri
280 aZ 350 'C a Smykovou nichlostou 1000/s pozostd-
vaju z 5 aZ 22 mol.% kyseliny p-aminobenzoovej, 1 0
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aZ 30 mol.% diolu, 10 aZ 30 mol.Yo 2,6-naftal6ndi-
karpoxylovej a 30 aZ 65 mol.% kyseliny p-hydroxy-
benzoovej. Mol6rny pomer aromatickfch diolov: kys.
2,O-naftal6ndikarboxylovej je 0,8 a21,2. Polymdry sa
vyznadujri dobrfm modulom elasticity a pevnostou a
odolnostou vo6i spdjaniu za tepla. Vhodn6 s0 na
sri6iastky do dut a elektrotechnickfch nirobkov.

Polyesterov6 vl6kna obsahujuce oxidy kovov
cN 1 081 480
Maj i te l ' :  Tiannian Hugh Science and Technology
Co.,Ltd.
D 06 M 11/00

Vf6kna vhodn6 pre zdravotnicke [6ely obsahujri
5 aZ 30 % oxidov kovov, ktor6 tvori 70 aZ 80 % oxidu
2r,20 aZ 30 % SiO2 ,1 aZ 3 % CsOr, 0,1 a2 1 %
oxidu ytria a 0,2 aZ 2 % oxidu mangdnu. Dalej vldkna
obsahujti stopov6 mnoZstvd Na, Ge, Fe, Ca, B, Se,
Cu, aktiva6n6 dinidla a disperga6n6 prostriedky.

Polyetyl6nnaftal6tov6 vl6kna a ich vfroba
JP lAl 346 322194
Prihlasovatel': Teijin Ltd
D 01 F 6162

Uveden6 vlSkna sa vyznadujri vysokou pevnostou
a vysokyim modulom. Obsahujf minimSlne 90 mol.%
etyl6n 2,6-naftalatovfch jednotiek. Zmr5tenie vldkna
v suchom vzduchu pri 150 "C a 180 'C je 8,0 %, resp.
10,0 %. Pevnost vldkna je min. 8,0 g/den, taZnost
10,0 % a modul min. 210 g/den.

Polyesterov6 5icie nite so zlepSenou vyfarbitel'-
nosfou a vlastnosthmi pri vysokich rfchlostiach
5iria
JP lAl 123 035194
Prihlasovatel': Kuraray Co
D 02 G 3/46

Slcie nite obsahujri polyesterov6 vl6kna hlavne
z etyl6ntereftal6touich jednotiek a majfce vnftorn(
viskozitu 0,8 Ts = 80'C, 5pecif ick6 teplo 2,0 Jlg,
pevnost 6,0 g/den a taZnost 30 %. Takfmto vldknom
mOZe byt napr. vldkno z PET a 2 % bisfenol S dioctyl-
6teru, zvldknen6 pri 1300 m/min.

Polyesterov6 vlasov6 tkaniny so zvf5enou schop-
nosfou zotavenia pri vysokfch teplot6ch
JP lN 166 926/94
Prihlasovatel': Unitika Ltd
D 03 D 27100

Uveden6 tkaniny obsahuj0 polyesterov6 vldkna
obsahujuce najmd etyl6n 2,6-naftal6tov6 jednotky
majfce Ts = 80 "C a teplotu tavenia nad 250 "C.
Vlasovd tkanina pripravend napr. z polyetyl6n
2,6-naftal6ndikarboxyldtu s Tn : 120 oC a teplote
tavenia 260 "C, m6 schopnos{ zotavenia 8 (najvy55ia
moZnd hodnota) po 2 hod . zalalenia 500 g pri 80'C.
Vlasov6 tkaniny s[ vhodn6 na sedadld do 6ut.
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