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LIGHT RESISTANCE OF SYNTHETIC FIBRES
UNDER EXTREME CONDITIONS

Kaufmann, S., “Bossmann, A.

Thiringisches Institut fur Textil- und Kunststoff-Forschung e.V., D-07407 Rudolstadt, Germany
“Deutsches Textilforschungzentrum Nord-West e.\(, D-47798 Krefeld, Germany

Results of light fastness values for polyamide-6, polyamide-6.6 and polyethylene fibres in dependence on
internal structure, matting and chemical structure in extreme exposition conditions. The Xenotest and UV-
laser exposition were used. The theoretical interpretation of results conclusions for practice are

presented.

Vorgelegt wurden die Ergebnisse der Lichtbesténdigkeit-Werte von PA-6, PA-6.6 und PET Fasern, in
Bezug zur Innenstruktur, Matierung und chemischer Struktur bei extremen Belichtungsbedingungen.
Verwendet wurde die Xenotest- und UV-Laser-Belichtung. Angeflihrte theoretische Interpretation von

Ergebnissen und Beschlisse fur die Praxis.

PredioZené su vysledky hodndt svetlostability PA-6, PA-6.6 a PET vidken v zavislosti od vnutornej
&truktury, matovania a chemicke] truktury pri extrémnych podmienkach expozicie. PouZila sa expozicia
xenotestova a UV-laserova. Uvedenad teoretickd interpretécia vysledkov a zévery pre prax.

Filaments made out of polyamid are widely used
due to their high tenacity and elasticity. A
disadvantage of these fibres is their relativly low
light resistance, in particular under extreme
exposure conditions (The light resistance is meant
here as an exposure-remaining strength-ratio). The
extreme exposure conditions cannot generally be
called disadvantageously for polyamid fibres. First
results referring to this have already been known for
a long time, for example from Sippel [1]. Increasing
the short-wave UV spectrum, the light resistance for
example of polyester fibres compared to polyamid 6
and polyamid 6.6 decreases. It was shown in
previuos tests carried out by us that with high light
intensities even the rank of light resistance between
polyamid and polyester fibres becomes reversible.
That means: with very high light intensities the light
resistance of polyamid may be better than the one
of polyester [2,3]. This was found in particular in
correlations between the results of the natural, the
Xenotest-, and the laser exposure [2,3]. Those
results were very surprising to us.

The aim of further investigations was to test the
light resistance of polyamid and polyester fibres
under extreme exposure conditions systematically
whereat the inner parameter of the fibres should be
designed extremely, i.e.

- the inner structure (structure series)

- the dull polish and stabilization (delustrant series)

- the chemical structure (polyamid 6, polyamid 6.6
and polyester series).

In the first place some explanations about the

structure series:

Light intensity and inner structure (structure
series):

Figure 1 shows the relationship of the light
resistance on the inner structure.

BFN in %

80 ’ ' 69,5
64’5 A
0F Yawi —
60 -
45
50 ‘/'**—1 7
40 26,7
m b=
20 r I
10 )
0
Struktur: hex,unor hex,or. hex.+monoklin, monoklin,or

or.

Herstellung: klass.unver- Schnell- Spinnstrecker  klass.verstreckt

streckt spinnen
Anx 10" 233 36,5 48.8 51,1
l BFN =-9,55+1,53 x An x 103
Figure 1

Light resistance of polyamid 6 with varied inner structures
after naturat exposure (N) behind window glas (table 1)
constants: H=2,43 x 10" Ws/m’, TIE5dtex, T, = 57 °C

(summer),
NE = 9 = number of all single filaments in the thread

Vidkna a textil 2 (1) 2-6 (1995)



The polyamid filaments produced in classical and
more modem processes (high speed spinning,
spinn drawing) differ strongly in the structure
(hexagonal, monoclinic, oriented and unoriented)
and in the double refraction. But they also differ in
the light resistance BFN. Light resistance and
double refraction seem to be proportional as shown
in the equation in figure 1 with the given constant
B = 0,997. Of course, this equation is only reliable
for a constant exposure and constant titre (thread
diameter). The double refraction is only an indirect
measurement for the action volume. One can
influence the light resistance through the
manufacturing process. The influence of the double
refraction is even visible at filaments with different
dull polish and stabilization.

Light resistance and extreme dull polish (delustrant
series):

Figure 2 shows the influence of extreme dull polish
and stabilization.

As it is shown in figure 2, the LIB (light resistance)
now depends on the double refraction as well as on
the TiO, - and Mn - content which changes in a
wide range.

Light resistance and chemical structure under
extreme conditions:

The next question is how the LIB of filaments with
different chemical structure will react if now extreme
conditions are chosen.

Extreme exposure conditions could be realised
through the application of natural, Xenotest-, and
laser exposure, see table 1.

Figure 3 shows the result of extreme exposure
conditions on a provenance series with polyamide
6.6, polyamid 6, and polyester filaments.

The LIB-values after natural exposure (N) are
presented in the upper part of figure 3. The
polyester filaments are dominant. This exceptional
position of the polyester filaments disappears after
the Xenotest exposure (X), (figure 3, middle part).
After the Laser exposure, the polyester has given its
leading role to polyamid 6, bright (figure 3 lower
part). The rank in the LIB is reversed for polyamid
and polyester.

How can this reverse be explained?
We discovered that the photo oxidation dominatesat
low intensities. At high intensities, it gets to short
term pyrolysis, figure 4.

Table 1 Extreme exposure conditions

70
533
vy  s0p
X o}
§ ) 438 429
('8
[
sofF 36,8
TiO, 0 0,15 03 03 0,92 15
Mn (mg/kg) 0.2 17 33 42 11,8 205
An x 107 35,9 38,1 358 375 37,8 378
| BFN =-9,55 +1,53 x An x 10° I
Figure 2

Light resistance of polyamid with different dull polish and
stabilization after natural exposure (N) behind window glas
(constants: see figure 1)

The absorbed energy at i.e. 248 nm is sufficient
for the cracking of each linkage ( U (C-C) ) and it
will simultaneously lead to a local overheating on
the surface (due to the low penetration depth of
the UV of the UV rays): see the right addend of
this last equation.

The condition is the degree of the UV-
absorbtion. The differences between polyamid 6
and polyester are that at 248 nm:

- polyester absorbs the most,
- polyamid 6.6 absorbs little less and
- polyamid 6 absorbs the least, see figure 5

The reflectance spectra of these filaments are
described in figure 5. The UV absorbtion is
reversible to that, that means in the just described
order:

- polyester reflects the least, therefore absorbs the
most and will also heat up the most,
- polyamid 6, it is the opposite.

We consider that as a short term pyrolysis
because of the expected high  temperatures.
Because of it the polyester is degenerated to a
higher degree than polyamid 6. Polyamid 6.6 is in
between.

Exposure process E in W/m?2 H in Ws/m2 t
T/°C
natural, behind, window glas 57 102 2,43x108 27d
Xenotest, 7 - IR 103 19x108 16,6d37
Laser, 248 nm 1010 3,1x10° 200s 20
(pro 34 ns) (310 Ws/m pro (with dark
Pu 5 Hz) period)

Vlidkna a textil 2 (1) 2-6 (1995)



Which practical conclusions can be drawn?

- UV laser exposure affects polyester much more
than polyamid 6. TiO, blurs those correlation. Bright
polyamid 6 is more suitable than polyester for the
protection against the UV laser exposure.

- The UV laser exposure is out of question for the
quick method of determining the light resistance,
due to its reversed rank. Here, the Xeno test
exposure is more qualified, but with the restriction
that now higher temperatures have to be applied.
Therewith the speed of the primary reaction would
be adjusted. We realised this by using quartz
cylinders and black blotting-pads, see figure 6,
where filaments were placed on.

Figure 3
Light resistance of polyamid 6, polyamid 6.6, and polyester
fitaments after natural (N), Xenotest (X), and laser exposure (L)
Exposure parameter: table 1

- o

BFN in %

o8 8 8 8

N, 5§7°C

795

-

BFNIn %

o B8 & 8 &

BFN = (0,92*BFX)

(B=0,35)

X,37°C

BFNin %

BFN = (-2,47*BFL)

(B=0,50)

L, 248 nm

The quartz cylinder was closed on both sides. The
temperatures were higher in the middle than at the
edge.

One can see in figure 7 that by increasing the
surrounding temperature, the correlation of the LIB
values after the natural and Xeno test exposure
{(here: sun test) will improve and the exposure time
will be shortened (B = 98 %). A quick exposure

method can be recommended under these
conditions.
Figure 4
Photo oxidation and short term pyrolysis (theory)
Photooxidation :
hv T, HO ‘

P P* P+P,

TiO,,0,
k*t << kit  BF=e**t

k.t
k*t >> Kkt BF=1 -
1+k,t

UV - Laser :

* UV - Absorbtion
hc
*hv=

=u(c-c)+3kT
A

Figure 5
Reflectance spectra of polyamid 6, polyamid 6.6, and polyester

B:/%

200 ' 300 nm 400
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Figure 6
Quartz cylinders with an exposure frame and velvet blotting pad

Filamente

Sunset (UV)

Figure 7
Comparison of the light resistance after natural and suntest
exposure
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Summery

It was shown in what ways the LIB™ of polyamid
6, polyamid 6.6, and polyester filaments is
depending on extreme conditions.
That is:
- from the inner structure
- from dull polish
- from the chemical structure.
Extreme exposure conditions have been attained
through:
- natural
- Xeno test and
- UV laser exposure

The results were interpreted theoretically.

Practical conclusions:

- Bright polyamid 6 is more suitable than
polyester for the protection against UV laser
exposure.

- By increasing the temperature in the Xeno or sun
test it is possible to improve the LIB values
opposite to the values of natural exposure and
to shorten the exposure time extremely.

“LIB = light resistance
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SVETLOSTABILITA SYNTETICKYCH VLAKEN PRI
EXTREMNYCH PODMIENKACH

Kaufmann, S., *Bossmann, A.

Thdringisches Institut fur Textil- und Kunstoff-Forschung e.V., D-07407 Rudolstadt, SRN
"Deutsches Textilforschungzentrum Nord-West e.V., D-47798 Krefeld, SAN

V predloZenej praci bola sledovana zavislost
svetelnej stability PA-6, PA-6.6 a PET vlaken na
extrémnych podmienkach expozicie. Skumal sa
vplyv tychto podmienok v zavislosti od vnutomej
Struktary, matovania a chemickej Struktary
hodnotenych materialov. Vysledky dosiahnuté pri
extrémnych podmienkach expozicie sa porovnavali
s hodnotami, ziskanymi pri prirodzenej expozicii.

Extrémne podmienky expozicie boli dosiahnuté
pouzitim xenotestovej a UV-laserovej metody.

V praci je uvedena teoreticka interpretacia
vysledkov. Praktické zavery sledovania spocivaju
v nasledovnom:

-pre ochranu voci UV-laserovej expozicii ukazalo
sa vhodnejsie PA-6 viakno pred viaknom PET,

- zvy3ovanim teploty v Xenoteste alebo Sunteste je
mozZné korelaciu hodndt svetlostability vodi
vysledkom z prirodzenej expozicie zlep$it a dobu
extrémne skratit.

Vidkna a textil 2 (1) 2-6 (1995)



RHEOLOGICAL PROPERTIES OF POLYPROPYLENE -
VISCOELASTICITY

Marcingin, A., Legéf , J., Zemanova, E., *Stupak, J., “Jambrich, P.

Faculty of Chemical Technology, STU, Bratislava, Slovakia
*ISTROCHEM corp., Bratislava, Slovakia

This work presents a contribution to the study of rheological properties of fibre forming polymers. Basing
on measurements of outlet pressure, some rheological characteristics were evaluated for expressing
elasticity and conditions of stability of the polymer melt flow. The contribution highlights problems
connected with the extrapolation necessary for gaining values of outlet pressure, and the relativity of this
value. From experimental results, a higher stability of flow follows for degraded types of polypropylene.

Die vorliegende Arbeit ist ein Beitrag zum Studium der rheologischen Eigenschaften der faserbildenden
Polymere. Anhand von Messungen des Austrittsdruckes wurden einige rheologische Charakteristiken fur
die Darstellung der Elastizitat und der Bedingungen der Stabilitat des Flusses einer polymeren Schmelze
beurteilt. Man weist auf das Problem der Extrapolation bei der Gewinnung von Werten des
Austrittsdruckes und auf die Relativitat dieser Grosse hin. Aus experimentellen Resultaten folgt eine
hohere Stabilitat des Flusses degradierter Polypropylen-Typen.

B pa6oTe HccaenoBaHbI PEOJOTHYECKHC CBOACTBA BOJOKHOOGpasyioluux mnonmMepoB. Ha ocHoGarmm
O3MEPCHAA JaBACHAS ObUIH OmpellelIEHbl PEONOIHYCCKAEC XapaKTCHCTHKH, KOTOpble OBUIH B JlalbllieM
ACCIONB30BAHb  AJAS OIpeleseHnsl 3JIaCTUYHOCTHE H  YCJIOBBIA CTaOMABHOCTH  TEUEHHS NOJAMEDPHOIO
paciiiaBa. B pabore Toxe 0o6GpacyeHO BHHMAHHAE Ha BOUPOC KACAKOIIAACA 3KCTPANOIHPOIHPOBAHHS IPH
oueJlelcHAN 3HAYCHAA NaBJCHHS HA BBIXOAC H €€ OTHOCHTeNbHbIC. BbUIO HaWIEHO YTO JleIpaJApoOBaHBIE
THOBI HOJAHOPOLHAIEHA OPOSBIATH UOBBIICHAYIO CTA6MIBHOCTh TeUEHHS.

Praca je prispevkom k 3tudiu reologickych vlastnosti vidknotvornych polymérov. Na zéklade merania
vystupného tlaku sa hodnotili niektoré reologické charakteristiky pre vyjadrenie elasticity a podmienok
stability toku polymémej taveniny. V praci sa poukazuje na problém extrapolécie pri ziskani hodnét
vystupného tlaku a na relativnost tejto veli¢iny. Z experimentéinych vysledkov vyplyva vy3sia stabilita

toku degradovanych typov polypropylénu.

1. INTRODUCTION

In preparing fibers or foils, the processing of a
polymer is generally determined by a relationship
between the applied stress and deformation in solid
state or the deformation rate in melt or solution.
From nine stress components, in principle five are
sufficient to describe flow properties.

The stress tensor may be then written as

Ty Ty O
T=T, T, 0 (1)
0 0 14

in which 1, is the shear stress (t,,=1,,), and 1,,,7,, and
1, are the normal stresses.

Consider now thesituation where a melt flows
through a circular section of a channel in a nozzel
or axial deformation due to stress 1, (x-direction of
the flow, r-profile radius) occurs. Then a simple
shearing flow (¥) or an elongation flow (E) is

formed. The respective stress tensors are defined
as:

0 Y2 0 Y 0 0
de=|92 0 Olord,={0 ¥, 0 | (2
0 0 0O 0 0 7.,
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in which ¥ = (dv,/dr) - shear rate (gradient)
Ye = (dv/dx) - elongation gradient
of deformation
v -rate

Then, the steady polymer flow may be under

simplification  described by three independent
material functions [1]
T, = n); )
(T 'tzz) = W1("?) '?2 ' (4)
(tzz - tss) = .\sz('?) '?2 ; (5)
in which ny) - viscosity function

y,(y) - first normal stress function
Vw,(Y) - second normal stress
function.
For Newtonian fluids, the value of viscosity is
constant n (§) =n, = const and the values of normal
stress differences are identically zero
(T T = (T - T) = 0.
Non-Newtonian and inelastic fluids exhibit a plot
nversusy. Normal stress differences, however,
are zero. The majority of polymers belongs into
the group of non-Newtonian and elastic and/or
viscoelastic liguids, for which, when subjected to a
deformation, all material functions 7 (q'/), v, (1)

and v, (y) vary.



In the majority of cases, only the first normal
stress difference (1., -1,,) is important, whereby from
Eq.(4) follows that this is similar to Eq.(3), that is to
the relationship between viscosity and shear stress.

The values of the first normal stress difference
can be obtained by means of a rotary or modified
capillary viscometer, determining the outlet
pressure AP, ,, that is the pressure at the end of the
capillary. Then, the following empirical relationship
holds:

(tll_ t12) = APout + 1T, (d A Pou‘t/dts) (6)

in which 1, is the shear stress on the capillary wall.
The plot apparent viscosity 1 versus shear stress
follows from the viscosity function.

Region A corresponds to the Newtonian flow
n=const; region B is the transition region
(dlog n/dlog ) # conts and in region C, for which the
power law holds, (dInn /diny) is constant.

Both the formation and distribution of normal and
shear stresses are characteristic for the region of
unsteady flow. Just in this region is most
expressively manifested the first nommal stress
difference, what is linked with the elasticity of the
melt. In extruding polymers above the critical shear
rate, a deformation of the polymer flow occurs. The
extruded flow may have a form of a spiral, stick with
knurling edges or another irregular form. A further
increase in the rate causes roughening and later a
significant change or even decay of the profile. The
rough surface is called shark skin, the change of
the profile is called elastic turbulence. The latter is
in a considerable manner the result of the influence
of normal stresses or their first difference.

log?

e m e - e EmEma e - - e . —

pre = o= - - - -

log¥
Fig. 1

Characteristic sections on the plot of logn = f (logy)

This turbulence can be characterized by the
Reynolds elastic criterion

Re,, = Qn/(tR°G) =1,/(1,, -T.) (@)

in which G - shear elastic modulus, Q - volume
flow. The formation of defects in flow has not been
sufficiently  elucidated. These defects depend
upon the critical velocity, temperature, molecular
characteristics as well as geometry of the outlet
channel. The elastic compliance J;  offers basic
information on the elastic properties of the
polymer system. At low values of the shear stress,
J¢ can be defined by following relation

Je = (T, T,)/2T, ®)
At high values of T
JE, =Ty ~Tpo) / (2T ©

Elastic compliance can be correlated with the
molecular weight and molecular weight
distribution. For a monodisperse system this value
is directly related to the molecular weight M:
Je = 2M/(5pRT) (10)

in which p - density of the polymer system

R - gas constant

T - thermodynamic temperature
For the polydisperse system, the expression for J;
should be modified

JE = 2(M2'Mz¢1) / (SpRTMw) (1 1)
in which M,, - average molecular weight

M, M,,, - statistically determined averages of
the molecular weight

From E,.(11) it follows that the value J. increases
with the width of the distribution of the molecular
weight [2].

Though in available literature, one can find
contraversial approaches to elastic turbulence, this
phenomenon is mostly related to the formation of
normal stresses. Turbulence is supposed to occur
after exceeding some critical parameters [3], e.g.
the value

(T4 = Ton) / 2T,= const = 2n/I11-ml (12)
in which n and m are coefficients in the power law

or in a similar relation for the first normal stress
function.

2. Rheological properties of polypropylene

Rheological properties of polypropylene have
been already dealt with in the past, whereby a
number of contributions  presents some
relationships between the molecular weight,
molecular weight distribution and rheological
parameters in form of empirical expressions.
The accuracy of experimental results and their
capability of predicting are, apart from other
factors, also dependent upon the design and
development of apparatuses and equipments for

Vidkna a textil 2 (1) 7-14 (1995)



the measurement of rheological properties of the
polymer. In paper [4] it is claimed that for a directly
proportional relationship between apparent viscosity
and average molecular weight, the elasticity of a
polypropylene melt at constant distribution does not
vary with molecular weight. The influence of
molecular weight distribution (MWD), expressed by
the ratio of the average value and numerical value
M./M,, on the parameter involved in the Ostwald de
Waale equation has been studied in work [5]. Other
authors [6,7] found the dependence between some
empirical parameters, e.g. (1/lInn)/dint and MWD.
Similar relations have also been studied in
contributions [8-11], from which a relation between
the character of the so called "master curves" and
polydispersity follows. On the basis of an analysis
of these works, Kresak et al. [12] came to the
conclusion, that broadening MWD, cause generally
a higher value of the apparent viscosity at zero
shear rate 1, and an increase in the deviation from
Newtonian flow, which begins at lower values of
shear quantities. On the basis of experimental
results, Han and co-workers [13] as well as other
authors [14,15] elucidate that a higher elasticity of
polymers comresponds to a broader distribution of
molecular weight, and in contrary, a higher share of
viscous flow is characteristic for polymers with a
more narrow distribution.

The results of work [12] are in a good agreement
with these conclusions.

In the present work are discussed rheoclogical
properties of some types of fiber-forming
polypropylene, particularly in terms of share of the
elastic component in the deformation and
probability of demonstration of the elastic
turbulence during the outflow from the spinning
nozzie.

3. EXPERIMENTAL
Polymers

1. Polypropylene Tatren TF 411, Slovnaft corp.
iT =8,59/10 min

2. Polypropylene Tatren Ti 902, degraded, Slovnaft
corp. IT = 25,6 g/10 min

3. Polypropylene Tatren TH 901, degraded,
Slovnaft corp. IT = 20,5 g/10 min

4. Polypropylene Daplen MT 58, OMV corp.
IT=13 g/10 min

5. Polypropylene Finapro PPH 9069-S, Fina corp.
IT =26,0 g/10 min

6. Polypropylene Tatren TH 901 pigmented 0,.2%
Tio,

7. Polypropylene Tatren TH 901 pigmented 0,1%
Black 7

Method of measurement of rheological properties
by a viscosystem.

Vidkna a textil 2 (1) 7-14 (1995)

By means of a viscosystem, rheological
properties of polymeric melts at higher values of
shear stresses were measured. This apparatus
consits of an extruder and a pumping block ended
with an extrusion head, whose orifice has a
rectangular profile. In the extruding profile there
are located taps for measuring pressures P, and
P,(Fig.2). The apparatus contains also sensors for
measuring the temperature of heating zones of the
extruder, and the measuring head. Revolutions of
the pump can be changed and thus, also the shear
rate in extruding the melt. For shear stress in the
slit following relation holds:

. ={A P/L).(h/2) (13)
in which L - length between pressure taps P, and
P,

h - smallest dimension of the slit (height)
From the vclume flow Q

Q=m/p (14)
the shear rate «?e, and «7 can be calculated:

¥, = 6Q/Wh’ (15)

7. = (2n+1).7./3n) (16)
where n =(dInt/ diny,) (17)

w - width of the slit

AP, is determined by extrapolation of a straight
line crossing points, whose coordinates represent
the distance between the pressure taps P, and P,
to the end of the capillary. Fig. 2 reveals the
measurement of the pressure gradient in the flow
of a polymeric melt from the reservoir into the
capillary.

4. RESULTS OF MEASUREMENT AND
DISCUSION

Commercial fibre forming polymers behave like
pseudoplastic liquids with a typical drop of
viscosity with increase in shear rate (stress)
(Figs 3, 4).The range of shear stress corresponding
to measurements is in terms of order of magnitude
similar to that during extrusion of a polymer
through orifices of a spinning nozzle. Therefore,
basic rheological characteristics of polymers can
be compared, in connection with the process of
preparing fibres, particularly at flow through the
cappillary of the nozzle and with the stability of the
polymer flow at the outlet from the capillary. Apart
from it, basing on some rheological parameters,
one can judge molecular characteristics of
polymers.

in Tab.1 are given basic measured quantities for
polymers PP TF 411. This Tab. reveals that the
outlet pressure P, is relatively high and is
supposed to be the determing parameter in
calculating the first difference of nommal stresses.
However the measurement of P, alone is
experimentally fastidious, especially in
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AP, - pressure drop at the entrance into the capillary

AP - overall pressure drop

AP,, - nonzero value of pressure at the outlet of the capillary.
This value is obtained by the approximation toward the
max.
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AP, =P,(P,-P){L-LML-L) (18)
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Dependence of viscosity vs. temperature for Daplen MT 58

Tab. 1 Rheological characteristics of polypropylene Tatren TF 411

Pressure distribution in the capillary during extrusion of polymers

T Y n AP, ThTa Je Je’ Re
kPa  s-1 Pa.s  kPa MPa

204 228 8951 970 0385 94 463 0,052
248 328 7553 1940 0593 119 482 0,041
30,7 453 6780 2420 0629 102 322 0,048
375 661 5678 3700 0901 120 320 0,041
454 983 4616 4770 1,120 12,3 271 0,040

DEWLUN =

Tab. 2 Rheological characteristics of some fibre types of
polypropylene over ran of forming shear rate 20 - 100 s-1
Polymer T n m AP, Je Veko Je's Re
C AT,
PP Tatren TF411 270 056 070 142 9,4-123 50

463-271 5,2-4,0

PP T1 902 230 049 0655 49 28-42 32 152-112 17-11
250 055 073 23 14-19 55 95-55 34-24
PP TH 901 250 061 097 156 85-12,9 520  484-297 5.8-3,0
265 068 098 124 64-99 820  434-261 7.8-5.0
PP Daplen MT 58 200 047 081 148 83-112 7.2 516-293 59-4.4
215 0,50 081 157 86-122 75 389-265 57-40
250 061 088 17,7 88-141 130 590-384
Finapro 230 043 056 24 17-20 30 98-60 28-24
PPH 9063-S 250 045 059 23 1519 32 95-60 32-25
PP TH 901 250 062 099 166 9,6-129 1500 512-292 55-38
+02% TiO, 265 0,68 099 140 7,1-113 1600  493-285 6.9-4.4
PP TH 901 250 063 090 126 62-96 158 339-211 8,0-5.1

+0.1% Black 7 265 069 100 142 73-118 516-293 6.8-4,2

extrapolating two measured pressures to the
geometrical end of the channel. This extrapolation
showed to be problematic and the resulting values
may be considered to be relative. Knowledge
gained in measuring the outlet pressure on the
basis of extrapolation of pressure measured in a
different distance from the end of the channel
shows, that the extrapolation is the less accurate,
the more distant are the measuring sensors from
the point, to which we are extrapolating.

In Tab. 2 are listed rheological characteristics of
investigated fiber-forming types of polypropylene.
Basing on these results one can conclude
significant differences in rheological behaviour or
polymers tested.

In  accordance with the theory, the
pseudoplasticity index n (exponent in the power
law expression) is proportional to the slope m in
the plot log(t,, - 1,,) vs. f(y) and both these values
increase with increase in temperature. In means,
that in case of melts there is a smaller deviation
from Newtonian behaviour at higher temperatures.
Significant is the situation when m approaches 1. It
means, that the expression for critical conditions
[(t, - 1)/2t] = const, exhibits extremely high
values and conditions good flow properties of the
system, e.g. for polymer TH 901. In comparison
with experimentally determined values of elastic
compliance (t,, - 1,)/21,, the critical values are
high, what represents the condition of stable flow.
These favourable conditions for polypropylene
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TH 901 can further be improved by adding a small
amount of inorganic filler (TiO, or soot).

Similarly, lower experimental values of flexibility
for polypropylene Tl 902 and Finapro PPH 9069-S
than critical values suggest suitable flow properties
of these polymers. Moreover, above mentioned
two types of polypropylene, purchased from
various companies, exhibit in all rheological
characteristics an excellent agreement. These
polymers were highly degraded by means of
organic peroxides. It is interesting to note, that
using the mentioned evaluation method, these
polypropylenes display a higher deviation from the
Newtonian flow (lower pseudoplasticity index) in
comparison with the reactor types of polymer,
Daplen MT 58 or Tatren TF 411. This result is in a
certain contradiction with some previous results
obtained by a capillary viscometer [16]. Due to
relatively high values of elastic flexibility, which are
especially at low temperatures higher than critical
values, reactor polymers Tatren TF 411 and Daplen
MT 58 show occurence of defects during flow. At
higher temperatures, flow pattems are in terms of
this aspect more favourable. The parameter of
elastic compliance is directly proportionally related
to the MWD. For this value are often given relations
(8,9), whereby the condition of validity of such an
expression is the proportionality between the first
difference of normal stresses and t, or t°..

As can be seen in Fig.5 the evaluation of the
proportionality of these relations is not so simple
and often conditions for both dependences are
fulfilled.

In each case, we can speak about a narrow MWD
for polymers Finapro PPH 9069-S or PP Tl 902 and
a wide MWD for polymers TF 411 and Daplen MT
58. The width of MWD of low degraded type TH 901
approaches that of reactor type, despite a relatively
high flow index (MFI). The elastic compliance is
proportional to the molecular weight of the polymer
as well. For both interpretations a great difference in
molecular characteristics holds for polymers Tl 902
and Finapro PPH 9063-S on the one hand and for
other polymers inclusive PP TH 901 on the other
hand.

From the above mentioned follows that flow
properties of polypropylene and its processing are
not unambiguosly related to the width of MWD but
to a certain plot between MW and polydispersity of
the  polymer. Similarlyy, an  unambiguous
dependence between MWD and pseudoplasticity
index of the polymer has not been confirmed.

CONCLUSION

This work presents a contribution to the study of
rheological properties of fibre forming polymers.
Basing on measurements of outlet pressure, some
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rheological characteristics were evaluated for
expressing elasticity and conditions of stability of
the polymer melt flow. The contribution highlights
problems connected with the extrapolation
necessary for gaining values of outlet pressure,
and the relativity of this value. From experimental
results, a higher stability of flow follows for
degraded types of polypropylene.
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REOLOGICKE VLASTNOSTI POLYPROPYLENU - VISCOELASTICITA

Marcingin, A., Legén, J., Zemanova, E., *Stupak, J., “Jambrich, P

Chemickotechnologicka fakulta, STU, Radlinského 9, 812 37 Bratislava, SR
*ISTROCHEM, &.p., Bratislava, SR

1. UvoD

Pri priprave viakien alebo félii sa spracovatelnost
polyméru vSeobecne determinuje vztahom medzi
posobiacim napatim a deformaciou v tuhom stave,
resp. rychlostou deformacie v tavenine, roztoku.
Ustaleny tok polyméru pri zjednoduseni mozno
opisat troma nezavislymi materiainymi funkciami [1]

Tp = T](f)
(In'Tzz) = W1(&) ’;.2
(1:22‘1:33) = ‘sz('?) 'YZ o
kde 7 (y) - viskozitna funkcia,y,(y) - prva normalova

napatova funkcia, ' v, (?) - druhd nommalova
napatova funkcia. Pre newtonovské kvapaliny
n ) =n= konst, (1, 1) = (tnT) = 0.

Nenewtonovské a neelastické kvapaliny vykazuju
zavislost n od ~7 avsak rozdiely normalovych napati
su rovné nule. Podstatna ¢ast polymérov patri do
skupiny nenewtonovskych a elastickych resp.
viskoelastickych kvapalin, pri ktorych sa pri
deformacii menia vSetky materialové funkcie n(q'(),
viY) a v, ).

Vznik a distribicia normalovych a $mykovych
napati su charakteristické pre oblasf neustaleného
toku. Prave v tejto oblasti su najvyraznejsie prejavy
prvého rozdielu normalovych napéti, ¢o suvisi s ela-
sticitou taveniny. Pri vytlacovani polymérov nad
kritickou Smykovou rychlosfou nastava deformacia
polymérneho prudu. Vytlacovany prud méze mat
tvar Spirdly, ty€inky s vrubmi alebo iny nepravidelny
tvar. Pri dal8om zvySovani rychlosti dochadza k zdr-
sneniu, neskoér k vyraznej zmene az rozpadu profilu.
Vznik drsnosti povrchu sa nazyva povrchovy lom
( shark skin), zmena profilu sa oznaduje ako
elasticka turbulencia. Elasticka turbulencia je v pod-
statnej miere vysledkom vykyvu nomalovych
napati, resp. ich prvého rozdielu.

Vznik portch pri toku nie je eSte dostatoéne
vysvetleny. Zavisi od kritickej $mykovej rychlosti,
teploty, molekulovych charakteristik polyméru i od
geometrie vytokového kanala. Zakladné informacie
o elastickych vlastnostiach polymérneho systému
poskytuje pruzna poddajnost J..

Aj ked z literatury nevyplyva jednoznacny nazor
na elasticku turbulenciu, naj¢astejSie sa tento jav
spdja so vznikom normdlovych napéati. Vznik
turbulencie sa predpoklada pri prekro¢eni ur¢itych
kritickych parametrov napr. hodnoty (Jo).. [3].
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2. REOLOGICKE VLASTNOSTI
POLYPROPYLENU

Reologické viastnosti  polypropylénu  boli
predmetom uz starsich prac, pricom
najfrekventovanejsie prispevky prezentuju niektoré
vztahy medzi molekulovou hmotnostou,
distribticiou molekulovej hmotnosti a reologickymi
parametrami  vystupujucimi v empirickych
vztahoch. Presnost a vypovedacia schopnost
experimentalnych vysledkov okrem iného tiez
zavisi od vyvoja pristrojov a zariadeni pre meranie
reologickych vlasnosti polymérov. V praci [4] sa
konstatuje, Ze pri priamoumernej zavislosti
zdanlive] viskozity od priemernej molekulovej
hmotnosti elasticita taveniny polypropylénu sa pri
konstantnej distribucii so zmenou molekulovej
hmotnosti nemeni. Vplyv distribdcie molekulovych
hmotnosti vyjadreny podielom hmotnostnej
a Ciselnej hodnoty M,/M, na parametre
v Ostwald de Wealeovej rovnici sa studuje v praci
[5). Dalsi autori [6,7] nasli zavislost medzi
niektorymi  empirickymi  parametrami, napr.
(1/Inm)/dint a distriblciou molekulovych hmotnosti.
Podobné vztahy sa sledovali aj v pracach [8-11],
z ktorych vyplyva vztah medzi charakterom tzv.
"master kriviek" a polydisperzitou. Kresak a spolu-
pracovnici {12] na zaklade analyzy tychto prac kon-
Statuju, Ze rozsirenie distriblicie molekulovej hmo-
tnosti ma vSeobecne za nasledok vyssiu hodnotu
zdanlivej viskozity pri nulovej $mykovej rychlosti n,,
pritom sa zvySuje odklon od newtonovského toku,
ktory zacina pri nizsich hodnotach $mykovych ve-
licin. Han so spolupracovnikmi [13] ako i dal&i
autori [14,15] na zaklade experimentalnych vysled-
kov konstatuju, Ze vyssia elasticita polymérov zod-
poveda SirSej distribucii molekulovej hmotnosti
a naopak vysSi podiel viskozného toku je
charakteristicky pre polyméry s uzSou distribtciou.
Vysledky prace [12] su plne v sulade s tymito
zavermi. V tejto praci sa hodnotia reologickeé
viastnosti  niektorych  typov  vlaknotvorného
polypropylénu, najma z hfadiska podielu elastickej
Zlozky pri deformacii a tym aj pravdepodobnosti
prejavu elastickej turbulencie pri vytoku zo
zvlakiiovacej hubice.

Vidkna a textil 2 (1) 7-14 (1995)



3. EXPERIMENTALNA CAST

V praci sa pouzili komercné typy viaknotvornych
polymérov s rozdielnymi MFI. Reologické vlastnosti
sa merali na viskozimetrickom adaptéri spojenom

s extriderom 230 mm a dfzkou obdfZnikového ka-
nala 16 cm.

4. VYSLEDKY MERANI A DISKUSIA

Komeréné vlaknarenské typy polymérov sa
spravaju ako pseudoplastické kvapaliny s typickym
poklesom viskozity v zavislosti od Smykovej
rychlosti (napatia), obr.3-4. Rozsah 3mykového
napétia v oblasti merania je radove podobny
hodnotam pri extrazii polyméru cez otvory
zvlakriovacej hubice a preto je mozné zakladné
reologické charakteristiky polymérov porovnavat
s procesom pripravy viakien, najma pri toku cez
kapilaru hubice a tiez so stabilitou polymérneho
prudu na vystupe z kapilary. Okrem toho na zaklade
niektorych réologickych parametrov je mozné usudit
na molekulové charakteristiky polymérov.

V tab.1 st uvedené zakladné namerané veliciny
pre polymér PP TF 411. Ako z tejto tab. vyplyva,
vystupny tlak AP je relativne vysoky a je mozné ho
povazovaf za urcujuci parameter pre vypocet prvého
rozdielu normalovych napéati. Samotné meranie
vystupného tlaku vSak prindSa experimentaine
tazkosti, najma v suvislosti s extrapolaciou dvoch
meranych tlakov na geometricky koniec kanala.
Extrapolacia sa ukazala byt problematicka a vy-
sledné hodnoty je mozné povazovat len za relativne.
Poznatky z merania vystupného tlaku na zaklade
extrapolacie tlaku nameraného v rozdielnej
vzdialenosti od konca kanala su také, Ze extrapo-
lacia je tym menej presna, ¢im su meracie snimace
viac vzdialené od bodu, na ktory sa extrapoluje.

V tab. 2 su uvedené reologické charakteristiky
siedovanych viaknarskych typov polypropylénu. Na
zédklade tychto vysledkov moZno konstatovat
vyznamné rozdiely v reologickom chovani sa
sledovanych polymérov.

V sulade s tedriou index pseudoplasticity n (expo-
nent mocninového zakona) je Umemy smernici m zo
zavislosti log (1,, - 1,,) = f(}) a s teplotou obidve
hodnoty rastu. To znamena, Ze pri vy3Sej teplote sa
chovanie tavenin menej odklana od newtonského.
Vyznamné je pribliZovanie sa hodnoty m k 1.
Z toho vyplyva, Ze vyraz pre kritické podmienky
[(t,-T:0/21 ). Nadobuda extrémne vysoké hodnoty
a podmienuje dobré tokové viastnosti systému,
napr. pre polymér TH 901. V porovnani s expe-
rimentalne  stanovenymi hodnotami elastickej
poddajnosti J; (t,,-1,)/2t, suU kritické hodnoty
vysoké, o predstavuje podmienku stabilného toku.
Tieto priaznivé podmienky pre polypropylén TH 901
sa eSte zvySuju malou prisadou anorganického
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plniva, ako je TiO,, resp. sadze.

Podobne nizSie experimentaine  hodnoty
poddajnosti pre polypropylén Tl 902 a Finapro
PPH 9069-S ako su kritické, davaju predpokiad
dobrych tokovych vlastnosti tychto polymérov.
Okrem iného, uvedené dva typy polypropylénu od
réoznych  vyrobcov  vykazujd vo  vSetkych
reologickych charakteristikach zvlast dobru zhodu.
Jedna sa o vysoko degradované polyméry s vy-
uzitim organickych peroxidov. Je zaujimave, Ze
tieto polypropylény vykazuju pri pouzitom spdsobe
hodnotenia vyssi odklon od newtonského toku
polyméru Daplen MT 58 alebo Tatren TF 411. Tento
vysledok je v uréitom protireCeni s niektorymi
predchadzajicimi udajmi, ziskanymi na kapilarnom
viskozimetri [16].

Reaktorové polyméry Tatren TF 411 a Daplen
MT 58 vzhladom na relativne vysoké hodnoty
pruznej poddajnosti, ktoré su najma pri nizsich
teplotach vyssie ako kritické, predstavuju pri toku
riziko vzniku poruch. Pri vys8Sich teplotach su
tokové pomery z tohoto aspektu priaznivejSie.

Parameter pruznej poddajnosti suvisi s distri-
buciou molekulovej hmotnosti, ktorej je priamo-
umerny. Pre tuto hodnotu sa €asto uvadzaju vztahy
(8,9 z anglickej verzie), pricom podmienkou
platnosti vztahu je uUmernost prvého rozdielu
normalovych napéti-od 1, alebo od 1°. Ako vidno
Z obr.5, posudenie umernosti tychto vztahov nie je
také jednoduché a ¢asto su splnené podmienky
pre obidve zavislosti. V kazdom pripade z hladiska
molekulovej hmotnosti moZzno hovorit o Uzkej
distribucii pre polyméry Finapro PPH 9069-S, resp.
PP Tl 902 a Sirokej distribucii pre polyméry TF
411a Daplen MT 58. Nizkodegradovany typ TH 901
sa blizi Sirkou distribucie k reaktorovym typom
napriek relativne vysokému indexu toku (MFI).
Pruznej poddajnosti J. je iumema tieZ molekulova
hmotnost polyméru. Pre obidve interpretacie plati
velky rozdiel v molekulovych charakteristikach pre
polyméry Tl 902 a Finapro PPH 9069-S na jednej
strane a ostatné polyméry véitane PP TH 901 na
druhej strane. Z toho vyplyva tiez poznatok, ze to-
kové vlastnosti polypropylénu a jeho spracova-
tefnost nesuvisi jednoznacne so Sirkou distriblcie
molekulovej hmotnosti, ale s urcitym vztahom
medzi molekulovou hmotnosfou a polydisperzitou
polyméru. Podobne sa nepotvrdila jedno-
znagna zavislost medzi distribiciou molekulovej
hmotnosti a indexom pseudoplasticity polyméru.

Suhrn

Praca je prispevkom k Studiu reologickych
vlastnosti viaknotovornych polymérov. Na zaklade
merania vystupného tlaku sa hodnotili niektoré
reologické charakteristiky pre vyjadrenie elesticity
a podmienok stability toku polymémej taveniny.
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V praci sa poukazuje na problém extrapolacie pri
ziskavani hodnét vystupného tlaku a na relativnost
tejto veliciny.

Z experimentalnych vysledkov vyplyva vy$sia
stabilita toku degradovanych typov polypropylénu.

WOOL DYEING TO THE BLACK SHADE
WITH HIGH COLOUR FASTNESS

Prchal, V., Hodul, P., Marcingin, A.

Faculty of Chemical Technology, STU
Slovak Republic, SK-812 37 Bratislava

In this paper the properties of wool dyed with chrome dye, 1:2 metal complex one and bifunctional

reactive dyes were examined.

Es werden die Eigenschaften der mit Chromfarbsoffen, Metallkomplexfarbstoffen 1:2 und mit Bireaktiv-

farbstoff geférbten Wolle bewertet.

B Bacrosamierm paboTe HCCNEJOBaJXHCh CBOHCTBA

epCTH, KOoTopas ©bl1a KpalllcHa XDPOMOBBIMHA

KPAacHTEISAMH, METAICONEPXKAILIIEAMA XpacHTeaaMH 1:2 B PeakKTHBHBIM KDACHTEJIEM.

V prispevku sa hodnotia vlastnosti viny ofarbenej chrémovymi farbivami, kovokomplexnymi farbivami 1:2

a bifunk&nym reaktivnym farbivom.

INTRODUCTION

Wool dyed to the black shade represents a
significant amount of production in wool factories. It
has been used not only for unicoloured fabrics for
high quality festivities garments e.g.dinner jackets
as well as for colour blending. Special colour
fastnesses are required for such products as
designs, square check, colour strip and
houndstooth check effect. Dyes with high colour
fastness enable to prevent from bleeding in case
of contrasting shade during technological
operations. Problems arise especially in
crabbing, milling and decatizing.

For this purpose the chrome dyes for the black
shade dye C.i.Mordant Black 11 has been used:

OH OH

TR

During chroming the complex forming OH groups
form a complex with Cr(lll) which results in higher
dimensions and increasing deph of shade. As a
consequence of new coordination bonds among
chrome and different groups of wool the solubility of
the dye has been lowered and both wet and light
fastnesses being increased. Bonds among the
sulphonic groups of dyes and NH,+ groups of wool

e
N2

14

as well van der Waals forces contribute to improve

wet fastness.

The potassium bichromate has been used for
chroming. The preferred use of chrome (VI) for
forming complexes on wool arises from the fact
that the desorption of chromate (or dichromate)
ion is rapid, whereas the adsorption of tervalent
chromium salt is very slow and the latter, once
adsorbed, will chelate with a consequent loss of
the ability to migrate.To act an effective mordant
the dichromate ions must be reduced to the
tervalent state.

It is well known that chrome (V) is toxic that's
why application of chrome dyes can be hazardous
to environment as a part of bichromate ions
pollute water. The concentration limit for Cr (Vi)
is 0,1 ppm. The following precautions should be
made to assure this requirement:

- waters from dyehouse are mixed with other
effluent waters,

- Cr (VI) is being reduced to Cr (lll). The
concentration limit for Cr (llf) is 0,5 ppm. In
factories where polyester fibres are dyed there
is a possibility to use waters from alkaline
reduction scouring that contain sodium
dithionite,

- the concentration of potassium bichromate is
reduced using the corrected chrome factor or
the process of chroming is modified [1-4]. But
non of the previous measures solve the
environmental source of pollution. The low
concentration of Cr (lll) is less hazardous, it
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inhibits biochemical processes in cleaning waste
water. Strict legislative measures  in  ecology
enforce changes in almost  all traditional
technologies. The 1:2 metal complex dyes could
be consired as possible alternatives to substitute
chrome dyes. Most of them are colour complex
compounds of Cr (lll). Wool dyeing is performed in
isoelectric point region pH and hence the possible
wool damage is minimised when compared with
chrome dyes. Using the metal complex dyes does
not always fulfii requirements on technological
fastness on e.g. square check or houndstooth check
effect designs.

Recently, Lanasol Black R from the group
of bifunctional reactive dyes produced by the Ciba
company has appeard. This dye has been applied
at 120°C without any protective agent in the dye
bath. When dyeing wool over the boiling
temperature for it's protection the cross-linking
agents such as formaldehyde should be used.
Formaldehyde is also hazardous and should be
avoided. The Lanasol Black R dye as a bifunctional
compound implies the protective action through
linking protein chains of wool.

EXPERIMENTAL
Materials and methods

The wool Aie 70’s in the form of combed top
has been used for dyeing. Both the wool combed
top treated with low temperature plasma (LTP) as
well as without treating were used. Samples were
dyed by exhaust dyeing in laboratory equipment
Pretema Multicolor, weight of wool samples being
10 g, liquor ratio 1:30.

The wool was scoured in bath containing 0,5
g.I" Albegal FFA (Ciba) 15 min at 30°C temperature
before dyeing.

The following dyes were used:
A: 4% Alizarine Chrome Black PT supra special

(Ostacolor), C.I.Mordant Black 11.

This dyeing represented the matching to
shade for 1:2 metal complex dyes on the ICS-
Texicon instrument.

B:0,1% Ostalan Yellow S-G (Ostacolor), C.l.Acid

Yeliow 220

0,2% Ostalan Blue S-M (Ostacolor), C.l.Acid Blue

335

4,0% Ostalan Black S-R (Ostacolor), mixure
C: When applying the reactive dye Lanasol Black R

(Ciba) the following dye bath was used:

Lanasol Black R 8%
Albegal B 2%
Acetic acid pH 3,7-4

The influence of both the bath temperature at
100°C, 110°C and 120°C and time of 20 min and 30
min on dyeing were investigated.

Dyeing to shade was evaluated by measuring

Vldkna a textil 2 (1) 14-17 (1995)
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Fig.1
Wool dyed with Mordant Black 11 (st, 3) and 1:2 metal complex
dyes (1,2).

Table 1 Evaluation of dE CIE LCH, D 65, 10°
Standard: Mordant Black 11, L 14,9, C 1,4, H 287 9.

Sample dE dL dc dH

1 Ostalan 0,89 0,87 0,07 0,13 R(Y)

2 Ostalan 0,52 0,44 -0,02 0,27 R(Y)
wo LTP

3 Mord.Black 11 0,47 -0,43 0,1 0,17 B(G)
wo LTP

4 Lanas.Black R 1,3 1,1 0,0 0,7 R(Y)
120°C, 20 min

5Lanas.Black R 1,2 0,9 0,0 0,7 R(Y)
120°C, 30 min

6 Lanas.BlackR 2,0 1,4 0,5 1,3 R(Y)
120°C, 20 min
wo LTP

7 Ostalan 0,19 -0,12 0,12 0,09 B(G)
120°C

8 Ostalan 0,45 0,43 0,11 0,07 R(Y)
120°C, wo LTP

eflectance curves and K=f(A) respectively, using
ICS-Texicon instrument and colour difference were
calculated according to CIE LCH, D65, 10°.

Dyeing with chrome dye C.|.Mordant Black 11
was consired as a standard.

RESALTS AND DISCUSSION
Fig.1 shows dependence K/S "as a function of
wavelength for material dyed with chrome dye

Mordant Black 11 and the combination of ostalan
dyes. By means of calculated dyeing recipe
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(Ostalan Yellow S-G 0,1%, Blue S-M 0,2%, Black
S-R 4%) we achieved the shade corresponding
to dyeing with Alizarine Chrome Black PT supra
special. Colour difference dE LCH was 0,89 (Table
1, sample 1).

The better dye take up was achieved by dyeing
wool combed top pre-treated with low temperature
plasma and dE being lowered to 0,52 (sample 2).

Pre-treatment with low temperature plasma
shows a positive effect on dyeing with chrome
dye, dL -0,43 (sample 3) as well.

Different conditions should be used for dyeing
with bifunctional reactive dye. When applying the
Lanasol Black R it is necessary to use the dye
concentration of 8% and the bath dye temperature
of 120°C. The high concentration is needed not
only to achive the required shade but also to form
such an amount of cross-links between the polymer
chain molecules in protein fibres which prevents the
wool to be damaged. The protective agent function
of wool fulfil the dye. In case of dyeing of 20 min
(sample 4) the colour difference value dE
against the standard Mordant Black 11 was 1,3
(Table 1, Fig.2). The value of dE changes with
prolongation of the dye time to 30 min only little.
We have found that pre-treatment of wool with
low temperature plasma does not affect the dye
take-up in case of dyeing with reactive dye Lanasol
Black R (sample 6) but on the contrary the dye
take-up is less (dE 2,0).

Similar results were also obtained in case of
dyeing with 1:2 metal complex dyes (sample 7, 8) at
120°C, the wool protective agent with gradually
releasing formaldehyde (Product TB 8 company
Rudolf) being present (Fig.3).

Raising the dye yield in case of wool pre-treated
with low temperature plasma at boiling
temperature resuits from better diffusion of the dye
into the fibre due to the wool scale surface
degradation. Raising the dyeing temperature to
120°C leads to rapid diffusion to such an extent
that the low  temperature plasma influence
beingeliminated and the dye equilibrium has been
achieved at lower temperatures.

From Fig4 it can be seen how the
temperature influences the dyeing process with the
Lanasol Black R dye. The dye seems to be a
mixture one and for complete dye take-up of red
and blue partit is necessary to dye at 120°C.

From the results given in Table 2 it is evident
that colour fastnesses are high. From the point of
technological operations such as crabbing and
decatizing in case of square check and
houndstooth effect the fastness in potting being
important. There is a danger of bleeding with
Ostalan S dyes (value 2-3). The Ostalan S dyes
possesses the lowest wash fastness compared
with investigated dyes.

The Lanasol Black R has the highest colour
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Fig.2
Wool dyed with Mordant Black 11 (st)
and bifukktional reactive dye (4,5,6).

KIS
24 1
20+
16 1

124

450 500 550 GO0 650 700 A nm

Fig.3
Wool dyed with Mordant Black 11 (st)
and 1:2 metal complex dyes at 120°C (7,8).
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Fig.4
Influence of temperature on wool dyeing with bifunctional reactive
dye

Table 2 Fastness properties

Fastness Alizarine Chrome Ostalan S  Lanasol Black R
Black PT Supra

Xenon lamp 7 7 7

Water 5 4 4-5 4-5 4-5 4-5 5 45 5
Washing 60°C 4-5 4-5 5 4 4 4-5 4-5 45 5
Perspiration

alkaline 4-5 4 4-5 4-5 4 4-5 4-5 4-5 4-5
Perspiration

acid 5 4 45 4-5 4-5 4-5 5 4-5 4-5
Potting 4-5 3 45 4 2-3 45 4-5 3-4 4-5

fastness and from this point of view it can be
considered as an adequate substitute for Alizarine
Chrome  Black PT  supra. The main
disadvantage of the process lies in higher
expenses of dyeing (due to higher concentration dye
used - 8%).

CONLUSION

The using of chrome dyes should be restricted
only for designs where due to high requirements on
colour fastnesses it is not always possible to apply
dyes from other groups. The concentration limit of
Cr (Vl) 0,1ppm, however, in effluent waters should
not be exceeded.

Vidkna a textil 2 (1) 14-17 (1995)

In many cases there is a possibility for 1:2
metal complex dyes to be a substitute for
Mordant Black 11 when dyeing to the
black shade.

The technological colour fastnesses has to
be verified especially for black-white products
(i.e.square check, houndstooth check effect).

The reactive dye Lanasol Black R exhibits
colour fastnesses comparable  with that of
chrome dyes. Production costs of dyeing with
bifunctional reactive dyes are higher because of
higher dye concentration needed.

REFERENCES

1. Meier,C., Textil Praxis, 31, 1976, 898

2. Benisek, L., Textilveredlung, 12, 1977, 406

3. Duffield,P.,A., Melliand Textilber., 68, 1987, 200
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FARBENIE VLNY NA CIERNY ODTIEN
S VYSOKYMI STALOSTAMI VYFARBENIA

Prchal, V., Hodul, P., Marcingin, A.

Chemickotechnologickd fakulta STU, Radlinského 9, 812 37 Bratislava, Slovensko

uvoD

Vina ofarbena na ¢&ierny odtien predstavuje
vo vinarskych podnikoch vyznamny podiel z celko-
vého mnoZstva farbenej viny. Pouziva sa nielen
ako uni-vyfarbenie pre odevy na slavnostné
prilezitosti, ale aj do melanzi. Obzviast naro¢né na
stalosti vyfarbenia suU dezény ako karo, priuzky
alebo pepito. Aby v technolégii vyroby nedo-
chadzalo k zapustani do susednych, na kontrastny
odtiert zafarbenych, popr. nefarbenych viakien, je
nevyhnutné pouzit farbiva s vysokymi stalostami
vyfarbenia. Problémy vznikaju predovsetkym pri kra-
bovani, valchovani a dekatovani.

Pre tieto ucely je mozné pouzit farbiva chromové,
pre ¢ierny odtien farbivo C.I.Mordant Black 11.

Komplexotvorné OH skupiny farbiva vytvéraju
pri chrémovani komplex s Cr", dochadza k zvag-
Seniu molekuly a prehibeniu odtiefia. ZniZuje sa
rozpustnost farbiva a v désledku vzniku dalSich
koordinaénych véazieb medzi chrémom a skupi-
nami viny nastava nielen zvySenie mokrych stalosti,
ale i svetlostalosti. K dosiahnutiu vysokych mokrych
stalosti prispievaju tiez vazby medzi sulfoskupinami
farbiva a NH,+ skupinami viny, ako aj uplatnenie van
der Waalsovych sil.

Na chrémovanie sa pouziva dichréman draselny.
Nevyhodou aplikacie chrémovych farbiv je, Ze urcita
¢ast dichromanovych i6nov sa dostava do
odpadovych véd a je dokazané, 2e Cr” je toxicky.
Povolena koncentracia Cr" je 0,1 ppm. Aby na
vystupe z podniku nestipla koncentracia chrému
nad limitnu hodnotu, robia sa nasledujlce opatrenia:
- vody z farbovne sa mieSaju s inymi odpadovymi

vodami,

- Cr’" sa redukuje na Cr". Povolena koncentracia
Cr'ie 0,5 ppm.

V podnikoch, kde sa okrem viny farbia aj poly-

esterové vldkna, sa s vyhodou vyuzZivaju

odpadové vody z alkalicko-redukéného prania
ofarbenych polyesterovych vldkien, ktoré ob-
sahuju ditioni¢itan sodny,

- 2ZniZuje sa davkovanie dichromanu draselného
pri pouziti korigovaného chrémového faktora
alebo sa modifikuje proces chrémovania [1,2,3,4].
Ani jedno z uvedenych opatreni ale neriesi

problém znecistovania odpadovych vod zlice-

ninami chrému u zdroja znedistenia.
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Aj ked Cr" nie je pri nizkych koncentraciach

toxicky, prejavuje sa nepriaznivo inhibicnym
u¢inkom na biochemické procesy Ccistenia
odpadovych véd.

Prisne opatrenia v oblasti ekoldgie preto
vyzaduju prehodnotenie niektorych zauzZivanych
technologii. Ako nahradu chrémovych farbiv je vo
vacsine pripadoch moZné povaZovat farbiva
kovokomplexné 1:2. V prevaznej miere sa jedna
o kovokomplexy Cr". Vina sa nimi farbi v izo-
elekrickej oblasti a tym je jej poSkodenie - na
rozdiel od farbiv chromovych - minimaine. Nie vZdy
davaju kovokomplexné farbiva 1:2 zaruku vyho-
vujucich technologickych stalosti vyfarbenia u na-
ro¢nych karo alebo pepito dezénov.

Firma Ciba uviedla na trh bifunkéné reaktivne
farbivo Lanasol Schwarz R. Farbivo sa aplikuje pri
teplote 120°C bez davkovania ochranného
prostriedku pre vinu. Aplikacné postupy farbenia
viny pri teplote nad bodom varu vyZaduju
pritomnost bifunkénej zluCeniny, vacsinou na baze
formaldehydu, ktory vytvara vo vine siefujuce
vazby. Pouzitie formaldehydu v textiinom
zuSfachfovani ale opaf naraza na ekologické
problémy. Funkciu ochrany viny pri farbeni
farbivom Lanasol Schwarz R spifia samotné
farbivo tym, Ze ako bifunk&na zlicenia tvori pri
podmienkach aplikacie pevné sietujuce vazby.

Na farbenie sa pouzila vina Aie 70's vo forme
¢esanca, jednak predupravena nizkotepelnou
plazmou (NTP) a bez predupravy. Na obr.1 su
zavislostami K/S = f( A ) znazornené vyfarbenia
chrémovym farbivom Mordant Black 11 a kombi-
naciou ostalanovych farbiv. Vypodcitanou re-
cepturou (Ostalanova zita S-G 0,1 %, modra S-M
0,2 %, c':ierna‘ S-R 4 %) sa dosiahol odtien
odpovedajuci vyfarbeniu Alizarinovou chrémovou
Ciernou PT supra. Hodnota farebnej odchylky dE
CIE LCH bola 0,89 (Tabufka 1, vzorka 1).

Farbenim vineného d¢esanca predupraveného
NTP sa dosiahlo lepSie vyuzitie farbiaceho kupefa
a dE klesla na hodnotu 0,52 (vzorka 2).

Pozitivny vplyv predupravy NTP je zrejmy i pri
farbeni chrémovym farbivom, dL -0,43 (vzorka 3).

Pri  aplikacii reaktivneho farbiva Lanasol
Schwarz R je nutné pouZif koncentraciu 8%
a farbit pri teplote 120°C. Vysoka koncentracia je
potrebnd nielen pre dosiahnutie vyZadovaného
odtiena, ale aj pre tvorbu dostatotného poétu
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prieénych vazieb medzi peptidickymi retazcami
keratinu  viny. Funkciu ochrany viny pred
poskodenim spifia farbivo. Pri farbeni 20 min (vzorka
4) bola farebna odchylka oproti Standardu Mordant
Black 11 dE 1,3 (Tabufka 1, obr.2). PredlZzenim ¢asu
farbenia na 30 min (vzorka 5) sa vysledny odtien
ovplyvnil len malo, dE 1,2.

Zistilo sa, Zze pri farbeni reaktivnym farbivom
Lanasol Schwarz R pri teplote 120°C nezvy$uje
preduprava viny NTP stupen vyuZitia farbiva (vzorka
6), ale naopak, stupen vyuzitia farbiva poklesol, dE
2,0.

Podobné vysledky sa zaznamenali i pri farbeni
kovokomplexnymi farbivami 1:2 (vzorka 7 a 8) pri
teplote 120°C s ochranou viny prostriedkom s la-
bilne viazanym formaldehydom Produkt TB 8 od
firmy Rudolf (obr.3).

ZvySenie stupfia vyuZitia farbiva pri farbeni viny
predupravenej NTP pri teplote varu je spésobeny
priaznivym vplyvom na difaziu farbiva do vlakna
v désledku naruSenia povrchovej Supinatej vrstvy
vidkna. Zvysenim teploty farbenia na 120°C sa
difuzia farbiva zvySuje natofko, ze eliminuje vplyv
hodnote.

Obr.4 demonstruje vyznam teploty farbenia pri
farbeni farbivom Lanasol Schwarz R. Farbivo je
pravdepodobne zmesové farbivo a pre dokonalé
vytiahnutie Servenej a modrej zlozky je nevyhnutné
farbit pri tepiote 120°C.

V tabulke 2 st uvedené niektoré stalosti vyfarbenia
sledovanych farbiv a je zrejmé, Ze vyfarbenia maju
vysoké stalosti Pre technologické operacie

Vidkna a textil 2 (1) 18-19 (1995)

krabovanie a dekatovanie je u dezénov karo a pe-
pito dblezita stalost v pottingu. Pri farbeni
ostalanovymi S farbivami poukazuje hodnota 2-3
na nebezpetie zapustania do nefarbeného podielu.
Z hodnotenych farbiv maju Ostalanové S farbiva
tieZ najniZ3iu stalost v prani.

Vy38ie hodnoty stalosti vyfarbenia ma farbivo
Lanasol Schwarz R a moZno ho z tohto pohfadu
povazovat za adekvatnu nahradu Alizarinovej
chrémovej &iernej PT supra. Nevyhodou ale je, Ze
naklady na farbenie sU pri vyZadovanej
koncentracii 8% podstatne vy3sie.

ZAVER

Pouzitie chromovych farbiv by sa malo obmedzit
len pre dezeny, kde z dévodu vysokych narokov na
stalosti vyfarbenia nie je moZné pouZit farbiva
inych skupin. Je ale nutné zaistit, aby koncentracia
toxického Cr" v odpadovych vodach neprekrogila
limitnd hodnotu 0,1 ppm. V mnohych pripadoch je
mozZné pri farbeni viny na &ierny odtiery nahradit
farbivo Mordant Black 11 kovokomplexnymi
farbivami 1:2. Pri dezénoch z d&ierno-bieleho
programu ( pepito, karo) je ale potrebné overit , &i
pri danej technoldgii je vyfarbenie dostatotne
stale.

Vysoké stélosti vyfarbenia, zrovnateiné s chrémo-
vymi farbivami ma reaktivne farbivo Lanasol
Schwarz R. Pre dosiahnutie vyZzadovaného odtiefa
je ale nutné farbif s koncentraciou 8%, &im sa
zvysuju naklady na farbenie.
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ADHESION OF THE CARBON FIBRES TO THE
EPOXYRESIN MATRIX

Sodomka, L. *Sodomka, J.

Viysokd 3kola strojni a textilni, 461 17 Liberec, CR
“Ceské vysoké u&eni technické, 110 00 Praha, CR

The adhesion of carbon fibres to the epoxy matrix is determined using the drop method which enables to
measure the adhesion forces and adhesion energies of unit surface area.

Es wurde bestimmt die Adhision der Kohlenstoff-Fasern zur Epoxid-Matrize, mit Hilfe von Tropfen-
Methode, die das Bestimmen der adhadsen Kraft und Energie der einheitlichen Fldche der Fasem-

Oberflache ermdglicht.

Anresnio YHI€POAHBIX BOJOKOH K SMOKCHAHOA MATPHIE ONPEIC/SIA KAalJIeBbIM METONOM, HO3BOJSIOLIAM
OOpencInTy aAIC3NOHHBIC CAIIBI H SHECPIAHR €INHAYHOA MJOCKOCTA IOBEPXHOCTH BOJOKOH.

Byla ur¢ovana adheze uhlikovych vidken k epoxidové matrici kapkovou metodou, kterd umozZniuje urcit

adhezn( sily a energie jednotkové plochy povrchu vidken.

For the mechanical property quality of
composites reinforced with fibres the one of the
determining factors for the mechanical properties
besides the mechanical properties of composite
constituents, the adhesion energy and forces are
the most important. For the adhesion measurements
[1] many methods have been proposed. Up to date
there has been published many papers dealing with
adhesion of the carbon filaments bands and cables
to the epoxy-resin are lacking at yet. .

That report doas present the adhesion
measurements and their results made on the carbon
fibres bonded to epoxy-resin. For the adhesive
measurements the drop adhesion method has been
choiced. The principle of the drop method consists
in making the drops of the epoxy-resin on the
carbon cables and leave to harden them. The results
are shown on the fig. 1 made with the scanning
electron microscope. Then the fibre has been pulled
through the conical hole made in the small brass
holder as schematically shown on the fig. 2. The
tensile forces necessary to the peeling up the drop
of the hardened epoxy-resin from the carbon fibre
have been measured on the dynamometer. As the
measure of the adhesion it is taken the surface
energy density W, or the surface force density

(stress) §,, defined as

WA= WA/SA ) 6A = FA/SA (1)

where W, is energy and F, the force necessary to
peel up the epoxy-resin drop from the fibre and S, is
the peeled up surface. For the calculation of the
possible to use the formula of the form
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Fig. 1
The drop of the epoxy-resin on the carbon fibre.
Observed on the electron scanning microscop

W, = (W./2) (1 + cos 0) )

where W_. is the cohesive energy density

determined from the tensile work test and O is the
contact angle of the epoxy resin drop on the
carbon fibre as seen on the fig. 2. For the
succesfull measurements the following
phenomenological condition has to be fullfilled
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Fig.2
The principle of the debonding of the epoxy-resin drop
from the carbon fibre on the dynamometer

20006, <9, , 0, = F/S, (3)

where F. is the strength and S; the cross section of
tested fibre.

From the scanning electron microscopy pictures
it has been determined the mean value of the cos 6

what gives the value <cos 0 > = 0,92, necessary for
the adhesive energy surface density calculation w,
after the expresion (2). The mean value of cohesive
energy density W, = 6,8 kJ/m’. The mean value of
the adhesive surface energy density has been
calculated after the formula (1) and its value is
W,(1) = 6,8kJ/m* and after the formula (2)

is W,(2) = 10 kd/m’.
The mean stress value <0,> = 4,16 MPa has been
determined from the tensile experiments.

That value can be used for instance for the
technological calculation for the preparation of the
short carbon fibre epoxy-resin matrix composites.

Reference:

1. Sodomka,L.: Adhesion energies and stresses between carbon
fibres and epoxy-resin matrix composites. Plasty a kaucuk, 29,
1992, No 7/8, p. 97.

ADHEZE UHLIKOVYCH VLAKEN K EPOXIDOVE MATRICI

Sodomka, L.,"Sodomka, J.

Vysok4 &kola strojni a textilni, 461 17 Liberec, CR
*Ceské vysoké udeni technické, 110 00 Praha, CR

V ¢&lanku je pouZito kapkové metody k uréovani
adheze uhlikovych viaken k epoxidové matrici.
Metoda spocivd ve vytvoreni kapek epoxidove
pryskyfice na povrchu viakna, jejich vytvrzeni a sta-
hnuti z vidkna na dynamometru. Piitom zméfime
zavislost sily vytahovani viakna na délce. Z grafu,
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ktery je trojuhelnikového tvaru je moZné urgit
energii potfebnou k vytaZeni vldkna z pryskyfice.
Po zméfeni délky vidkna zapusténé v pryskyfici,
a priméru vldken je mozné urdit adhezni sily a ad-
hezni energie, coz jsou sily a energie na jednotku
plochy, které mély hodnoty 4,16 MPa a 10 kJ/m”
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cheaper textile products available in various market

IS THE OBLIGATORY CERTIFICATION
OF TEXTILE PRODUCTS A MUST?

Sestak, J.
VUTCH-CHEMITEX Ltd., State Authorized Testing Centre SKTC-119, Zilina, Slovak Republic

Implementation of obligatory certification (comparison of product parameters with those specified in the
standard) becomes an important part of policy aimed at consumer protection. The State Testing Centre
SKTC-119 operating in the frame of the Research Institute for Textile Chemistry (VUTCH)-CHEMITEX Ltd.
in Zilina was accredited on the basis of decisions and regulations of the Office for Standardization,
Metrology and Testing of the Slovak Republic to carry out obligatory certification of textile products and
products of consumer chemistry. The obligatory certification will be focusing in particular on technical
data of the product and parameters of humano-ecological properties. The paper lists products subject to
certification as well as timing of obligatory certification.

Der ProzeB der Einflhrung von Zertifikation (Vergleich der Ubereinstimmung der Parameter des
Erzeugnisses mit der Norm) ist gleichzeitig auch ein wichtiger Bestandteil des Schutzes des
Verbrauchers. Die staatliche Prifstelle SKTC-119 bei VUTCH-CHEMITEX GmbH in Zilina wurde auf
Grund der Entscheidungen und Verordnungen des Amtes flr Normung, Metrologie und Prifwesen
beauftragt, die obligatorische Zertifikation von Textilerzeugnissen und Erzeugnissen aus dem Bereich der
Verbraucherchemie auszufiihren. Die obligatorische Zertifikation wird gerichtet vor allem auf technische
Parameter der humandkologischen Eigenschaften. Im Artikel ist ein Verzeichnis von den der
obligatorischen Zertifikation unterliegenden Erzeugnissen sowie zeitliche Angaben der obligatorischen
Zertifikation der Erzeugnisse angefuhrt.

[Ipomecc BBeaeHAA cepThdHAKANAK /cpaBHcHHAC COINACHA 1IAPAMETDPOB  H3ACHAA €O  cTamuaprom/
npelcTaBaseT cOOOH BaXHYIO COCTABHYIO 4acTh OXpanbl uoTpebdTens, ['ocynapcTBeHHasd HCHLITATCIbHAs
crapnus CKTII-119 npu IiccienoBaTe.TbcKOM HHCTHTYTE TeKCTHIBLHOA XmMmEE /BYTX/ - XEMITEKC,
OBIIECTBO ¢ OIPAHHYEHHOM OTBETCTBEHHOCTHIO ObLIa VCTAHOBJICHa HAa OCHOBE pellicHAS BeJoMmcTBa 1O
JlellaM  HOPDMallH3alldH, METPOJOrMA M HClbImaredberBa CloBalKOH pecuyGJHKH  Ha HCHUOIHCHHE
HCUBITAHAA H 00si3aTe/IbHOA cepTH(MHKAIHA TCKCTHIbHBIX H3JCMAA B HYICTAH H3 obiacti
HOTPeOHATENBCKOA XAMHAH. O6s3atenpHas cepradukanmasa OyneT HampaslicHa IJaBHBIM o00pa3oM Ha
TCXHAYECKHE JlaHHBIE H3jCcIMA H Ha I[1apaMCTPbhl TYMaHHO - HKOJOIHYECKAX CBOACTB. B cTaThe
OpHBEJEH COHCOK H3JEJIHA  UoJIeXKAaMAX CepTHOHKANAH H  aKTyalbHbIC CPOKH  OO0s3aTedbHOH
cepTadUKATLAH.

Proces zavadzania certifikacie (porovnanie zhody parametrov vyrobku s normou) je zaroven i ddlezitou
sti¢astou ochrany spotrebitela. Statna skusobria SKTC-119 pri VUTCH-CHEMITEX spol. s r.o. v Ziline
bola poverend na zaklade rozhodnuti a vymerov Uradu pre normalizaciu, metrolégiu a skudobnictvo SR
vykondvat povinnu certifikaciu textiinych vyrobkov a vyrobkov z oblasti spotrebnej chémie. Povinna
certifikacia bude zamerana najma na technické parametre vyrobku a parametre humanno-ekologickych
vlastnosti. V ¢lanku je uvedeny zoznam vyrobkov podliehajlcich certifikacii ako i ¢asové udaje o povinnej
certifikacii vyrobkov.

customers buy often comparatively

trade. In this connection it is necessary for us to
bring standards and technical instructions to

halls or at market-places. Being trapped by a
favourable price they start to follow the quality only
later at daily usage of the product. The customer is
often startled by finding that his body linen or even
skin got stained, that the product is unfit for use
after the first washing, that its damage occured at
the very first use.

Large variety of products and services are being
discussed frequently when speaking about
protection of consumer’s rights.

The international agreements signed also by
Slovakia lately (e.g. the Uruguay Round of General
Agreement on Tariffs and Trade (GATT), Association
Agreement with EU countries and others) set among
other things also new trade conditions. They
eliminate duties, abolish technical barriers in free
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conformity with valid European reguiations. Testing
and assessment of properties of products and
services carried out to corresponding valid
technical specifications and standaras is of the
utmost importance for future business in the frame
of free trade.

Implementation of certification (comparison of
product parameters with those specified in the
standard) becomes an important part of policy
aimed at consumer protection. Every state is in
due right to control quality, safety and health
effects of imported goods, but this procedure must
not inhibit the trade.

Obligatory certification of foodstuffs and
consumer electronics was instituted in the Slovak
Republic in 1994 on the basis of decision and
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decisions and regulations of the Office for

Standardization, Metrology and Testing of the

Slovak Republic. Obligatory certification of a wide

range of textile products is being prepared

nowadays.

The State Testing Centre SKTC-119 operating in
the frame of the Research Institute for Textile
Chemistry (VUTCH)-CHEMITEX Ltd. in Zilina was
accredited by the Regulation No. 84/1994 of the
Office for Standardization, Metrology and Testing of
the Slovak Republic of December 1, 1984 to carry
out obligatory certification of textile products and
products of consumer chemistry. The Regulation
became effective on June 1, 1995. The range of
textile products to be certified includes:

- cotton cloths, nonwovens and knit-woven fabrics
(JKPOV 653), cotton piece goods (JKPOV 654) for
manufacture of children’s wear, bed linen and
children’s underwear and babies” wear

- linen cloths and linen goods (JKPOV 663, 664) for
babies

- woollen cloths (JKPOV 683), woollen piece goods
(JKPQOV 684) for manufacture of babies” wear

- knitwear (JKPOV 702), knitted garments (JKPOV
703), knitted underwear (JKPOV 704), knitted
small articles and other knitted products (JKPOV
705), babies” hosiery (JKPOV 706)

- bed linen made of flat textile materials (JKPOV
794), woven underwear (JKPOV 713), babies’
woven and nonwoven wear (JKPOV 715)

- silk yarns, cloths and babies textile piece goods
made there of (JKPOV 658), cotton sewing
threads, threads made of man-made filaments
and man-made staple fibres (JKPOV 657).

The above mentioned textile products and textile
accessories as components of final textile products
belong to a specific product group from the point of
view of humane ecology because its consumers and
users are even babies. This product group is
therefore being followed very carefully.

The obligatory certification covers also further
products since June 1, 1995:

- fine ladies” stockings made of synthetic fibres
(JKPOV 706)

- soap flakes (JKPOV 25723), soap powders and
other washing agents (excluding soaps) (JKPOV
2573)

- industrial textiles - ropes, linen textile ventilation
ropes, cordage goods.

The obligatory certification involves home textiles
according to Regulation No. 69/1994 of the Office
for Standardization, Metrology and Testing of the
Slovak Republic that came into force on July 15,
1994. This range includes:

- carpets and other textile floor coverings, textile
wall-coverings, curtains and draperies (JKPOV
697).

The obligatory certification of textile products and
products of textile chemistry will focus in particular
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on:

a) technical data of the product (e.g. dimensional
stability, strengh and breaking elongation,
weight per unit area, structure data, appearance
defects)

b) parameters of humane/environmental properties
to control compliance of the characteristics with
standardized ones.

Problems of humane ecology of textile products
focusing on preservation of consumer's health are
matter of lively discussions in EC countries
nowadays. This is due to the fact that textiles are
considered so-called sensitive item in the
international trade. Our R and D facilities in
VUTCH-CHEMITEX Ltd. as well as the State
Testing Centre SKTC-119 have entered into
contacts with significiant institutions in Austria,
Germany, Denmark and other countries engaged in
implementation of eco-labelling schemes for textile
products. The matter is extremely complex
regarding the process of life-cycle assessment
(from assessment of raw materials up to waste
disposal).

Council Regulation (EEC) No. 880/92 concerning
eco-labelling of all industrial products is a subject
of heated discussions in advanced European
states. However, implementation of a single
scheme for textile products is not expected before
2 000. Therefore we support the view that humane
ecology of textile products is to be given special
attention at present. In principle, this demand
involves testing to determine content of selected
species of harmful substances in textile products.

The following tests carried out in accordance
with the international standard systems (OKO-TEX
Standard 100, EKO-TEX") are a basis of the
assessment:

- determination of pH-value of aqueous liquor

(acidity, alkalinity)

- determination of formaldehyde content

- determination of extractable heavy metals

- determination of pesticide content

- determination of pentachlorophenol content

- test do determine azo-dyes content

- determination of colour fastness

- determination of emissions of volatile and

malodorous substances

- sensorial odour test.

Obligatory certification of textile materials
carried out according to Regulations No. 84/94 and
69/94 will be based on determination of harmful
substances using test methods specified in
European standards or ISO standards. Adverse
health effects of formaldehyde, considered
carcinogenic and hazardous substance, were
proofed by results of clinical tests lately.
Formaldehyde may cause unpleasant
dematological reactions, respiratory problems and
it can evoke allergic responses owing to irritation
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Japan Law No.112 Finnish Law Certification
: (adopted by EU countries)  limits valid in Slovak Republic
Textiles for babies 0 ppm less than 30 ppm less than 30 ppm
Underwear, socks 75 ppm 100 ppm has not been set up yet
Outerwear, carpets, workwear 100 ppm 300 ppm has not been set up yet

Note: ppm = 1g/100kg; 1ml/m’

of mucous membrane. There are different limits set
for content of formaldehyde in particular textile
products.

It is to be emphasized that the requirement to
reduce contents of formaldehyde met with an
adequate response of textile manufacturers in
Slovakia. They changed exclusively to imported
formaldehyde - free agents lately. The agents are
being used in manufacturing technologies and
especially in dyeing and finishing.

Content of heavy metals, e.g. arsenic, lead,
cadmium, mercury, chromium (Cr" proofed
demonstrably to be carcinogenic element) and
content of at least 30 further elements is to be
determined because they may lead to health
problems provided that the limit is exceeded.
Various kinds of dyestuffs used to dye textile
materials contain a lot of above- mentioned heavy
metals. Natural fibres, wool and cotton obtain a
considerable amount of metals in a process of their
"manufacture".

Testing and evaluation of humano-ecological
properties of textile materials is focusing on
dyestuffs in recent two years. Insufficient fixation of
dyestuffs on textile materials may lead to staining in
water, sweat, saliva or at friction and successive
penetration of chemicals into organism. Another
negative feature is poor colour fastness to
laundering and dry cleaning involving fading of the
textile product.

However, regarding health safety decomposition
of dyestuffs to aromatic hydrocarbons is more
threatening. Aromatic hydrocarbons have been
proofed carcinogenic. Lists of carcinogenic
dyestuffs or substances evoking allergic responses
on human skin are available at present.

Futher harmful substances contained in textile
products that may lead to health problems are being
unveiled using new more sophisticated analytical
methodics and procedures.

Textile materials are an important factor that may
besides foodstuff, water and atmosphere influence
either directly or indirectly human health.
Consumer’s health preservation, preservation from
low-grade products frequently disposable ones,
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preservation of domestic manufacturers, effort to
avoid unlegal trade with textile goods-those are the
basic reasons for implementation of obligatory
certification of textile products. Free market does
not simply mean "opening of boundaries for
uncontrolled ebb of low-quality doods and flow of
cheap working power", it means also more
stringent routine for manufacturers and consumer.

Process of obligatory certification of textile
products understood like this can be useful for all
parties involved, any other, speculative
interpretation will only complicate our effort to
affiliate the Slovak Republic gradually to the
European structures.
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JE POVINNA CERTIFIKACIA TEXTILNYCH VYROBKOV
NEVYHNUTNOSTOU?

Sestak, J.

VUTCH-CHEMITEX spol. s r.o.,, Statna skugobria SKTC - 119 Zilina, Slovenska republika

Mnohi nadi spotrebitelia Casto siahaju po
relativne lacnejsich textilnych vyrobkoch, ktoré sa
ponukaju na réznych burzach, resp. trzniciach. Pri
nakupoch je vyrazne uprednostiiovana vyhodnejSia
cenova relacia a kvalita zaéne byt sledovana az pri
uzivani vyrobku. Castokrat dochadza k rychlemu
vytriezveniu, ked dotyény uZivatel zisti, Ze ma rézne
sfarbent nielen spodnu bielizen, ale aj pokozku, Ze
vyrobok po prvom prani je dalej nepouZitelny, resp.
je tvarove zdeformovany, nedostato¢ne konfekéne
spracovany, pripadne dochadza k jeho poskodeniu
hned pri prvom pouziti. Diskusie na tému ochrany
prav  spotrebitela v poslednych rokoch so
zvySujucou intenzitou zasahuju do coraz SirSich
oblasti vyrobkov a sluZieb.

Medzinarodné dohody, ktoré podpisalo v po-
slednej dobe aj Slovensko, napr. protokoly z U-
ruguajského kola GATT, Asociatna dohoda s kra-
jinami EU a dalsie, stanovuju okrem iného aj nové
podmienky pre obchod. Znizuju sa cla, odburavaju
sa technické prekazky pri volnom obchodovani. V
tejto suvislosti sa preto zvlast zdérazruje aj nasa
povinnost zosuladit normy a technické predpisy
s platnymi eurépskymi predpismi. V ramci volného
obchodu zvlast vystupujy do popredia otazky
skusania a posudzovania vlastnosti vyrobkov a slu-
zieb s platnymi technickymi predpismi a normami
na prislusnej urovni.

Sudcasne je proces zavadzania certifikacie
(porovnanie zhody parametrov vyrobku s normou)
dolezitou sucastou ochrany spotrebitela. Kazdy stat
ma pravo kontrolovat kvalitu, bezpeCnost gj
zdravotnu nezavadnost tovaru, ktory sa dostava na
jeho trh, ale =zaroven tento postup nesmie
spdsobovat prekazky v obchode.

V Slovenskej republike po zavedeni povinnej
certifikacie potravin a vyrobkov spotrebnej
elektroniky v r. 1994 na zaklade rozhodnuti a vy-
merov Uradu pre normalizaciu, metroldgiu a sku-
Sobnictvo SR je na rade dalsi Siroky sortiment -
textilné vyrobky.

Statna skusobna SKTC-119 pri VUTCH-
CHEMITEX spol. s r.o. v Ziline bola Vymerom &.
84/1994 UNMS SR zo dna 1.12.1994 poverena s u-
¢innostou od  1.6.1985 vykonavat povinnu
certifikaciu na nasledovné textiiné vyrobky a vy-
robky z oblasti spotrebnej chémie:

- tkaniny bavinarske a textilie netkané a pletotkané
(JKPOV 653) a vyrobky bavinarske kusové JKPOV

Vidkna a textil 2 (1) 25-27 (1995)

654) urCené pre vyrobu detskych odevoy,
postelnej bielizne a detskej spodnej bieliz-
ne a vyrobkov pre deti vo veku do 3 rokov

- tkaniny fanarske a vyrobky [anarske kusové
(JKPQV 663, 664) urcené pre deti vo veku do 3
rokov

- tkaniny vinarske (JKPOV 683), vyrobky vinarske
kusové (JKPOV 684 uréené pre vyrobu detskych
odevov pre deti vo veku do 3 rokov

- pletené osatenie (JKPOV 702), odevy pletené
(JKPOV 703), bielizeri pletena (JKPOV 704),
vyrobky pletené drobné a vyrobky ostatné z u-
pletov (JKPOV 705), vyrobky panéuchové
(JKPOV 706) urcené pre deti vo veku do 3 rokov

- bielizen postelna z plosnych textilii (JKPOV 794),
bielizert osobna z tkanin (JKPOV 713), odevy
z tkanin a netkaného textilu (JKPOV 715) uréené
pre deti vo veku do 3 rokov

- hodvabnické priadze, tkaniny a textilné kusové
vyrobky z nich vyrobené (JKPOV 657, 658), Sija-
cie nite z baviny, chemického hodvabu a chemi-
ckych strizovych viaken (JKPOV 657) uréené pre
deti vo veku do 3 rokov.

VysSie uvedené textiiné vyrobky alebo po-
mocné textiiné materidly, pouzivané pri ich vyrobe,
predstavuju zvlast désledne sledovanu kategoériu,
ktora z dévodov tzv. humannej ekologie je vo svete
povazovana za mimoriadnu kvoli spotrebitefom
a uzZivatelom - detom v najniz$ej vekovej kategoarii.
Povinna certifikacia od 1.6. 1995 sa vztahuje na
dalsie vyrobky:

- jemné damske pancuchové nohavice zo synte-
tickych viaken (JKPOV 706)

- vlo¢ky mydloveé (JKPOV 25723), prasky mydlové
a ostatné pracie prostriedky (okrem mydiel)
(JKPOV 2573)

- technické textilie - lana, textilné lanové vetracie
lutne, vyrobky povraznicke.

Vymerom ¢&. 69/1994 UNMS SR s G&innostou od
15.7.1994 podliehaja povinnej certifikacii textiiné
vyrobky pouzivané pre interiéry stavieb v na-
sledovnom rozsahu
- koberce a iné textiiné podlahoviny, textilné

tapety, zaclony a zavesy (JKPOQV 697).

Povinna certifikacia textilnych vyrobkov a vy-
robkov textinej chémie v ramci preverenia
dodrziavania normou stanovenych parametrov
bude zamerana najma na dve oblasti:

a) technické parametre vyrobku (napr. rozmerova
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stabilita, a taznost, plosna hmotnost, konstrukéné

parametre, vzhladové chyby)

b) parametre humanno-ekologickych viastnosti.

Problematika humannej ekologie textilnych
vyrobkov z hladiska ochrany zdravia spotrebitefa je
v poslednom obdobi velmi zdéraziiovana v krajinach
Eurdpskej Unie. Uvedena  spolo¢nost  je
podporovana faktom, Ze textil je povazovany za tzv.
citlivd polozku v medzinarodnom obchode. Nase
pracoviska vo VUTCH-CHEMITEX spol. s r.o. Zilina
vratane S3tatnej skusobne SKTC-119 nadviazali
konkrétne kontakty s vyznamnymi institiciami
v Rakusku, Nemecku, Dansku a dalsich krajinach,
ktoré intenzivne pracuju na zavadzadni systému
oznacovania ekologickej nezavadnosti textiinych
vyrobkov. Uvedena problematika je velmi zlozita,
pokial ide o proces hodnotenia vyrobku po dobu
jeho tzv. ekonomickej zivotnosti (od vstupnej
suroviny az po spracovanie odpadu).

Vo vyspelych Statoch Europy prebiehaju vasnivé
diskusie o Nariadeni ES ¢. 880/92 o tzv. eko-znadke
(EKO-LABEL) pre vsetky priemyselné vyrobky.
Prognoézy zavedenia uceleného systému pre textil
presahuju horizont r. 2000. Preto aj podla nasho
nazoru je v sucasnej dobe potrebné sa intenzivne
venovat oblasti tzv. humannej ekoldgie v textilnych
vyrobkoch.

V postate ide o skusanie obsahu vybranych druhov
Skodlivin, ktoré méze obsahovat textilny vyrobok.

V' sulade s medzindrodnymi Standardnymi
systémami (OKO-TEX Standard 100, EKO-TEX?
podstatu hodnotenia tvoria nasledovné skusky:

- stanovenie pH vodného vyluhu (kyslost,zasaditost)

- stanovenie obsahu formaldehydu

- stanovenie extrahovatelnych tazkych kovov

- stanovenie obsahu pesticidov

- stanovenie obsahu pentachldrfenolu

- test na obsah azo-farbiv

- stanovenie stalosti vyfarbenia

- stanovenie emisie prchavych a zapachajucich |a-
tok

- senzoricky test na zapach.

Skusanie obsahu Skodlivych latok metédami
podra eurépskych ncriem, resp. noriem SO, bude
predstavovat aj zaklad povinnej certifikacie textilii
podfa Vymerov ¢&. 84/94 a 69/94 v Statnej
skusobni SKTC-119.

Skodlivé  Uginky formaldehydu, dévodne
podozrivej karcinogénnej latky, boli v nedavnej
dobe pozitivne potvrdené vysledkami klinickych
testov. Okrem toho spdsobuje neprijemné zapaly
koze, dychacie a alergické taZkosti spdsobené
drazdenim sliznice. Obsah formaldehydu je rézne
definovany pre jednotlivé textilné vyrobky.

Potrebné je zdoéraznit, Ze textilni vyrobcovia na
Slovensku operativne reagovali na poziadavky
znizenia obsahu formaldehydu. Vo vyrobnych
technolégiach najma pri farbeni a findlnych u-
pravach zacali v poslednych rokoch pouzivat
vyhradne bezformaldehydové pripravky z dovozu.

Obsah tazkych kovov napr. arzén, olovo, kadmi-
um, ortut, chrém (6-mocny chrém preukazatelne
potvrdeny ako karcinogénna latka) a dalgich vyse
30 prvkov je dolezité poznat, nakolko pri
prekroceni limitnej hranice pdsobia Skodlivo na
ludsky organizmus. Velku &ast tychto tazkych
kovov obsahuju rézne druhy farbiv, ktoré sa
pouzivaju pri farbeni textilnych materialov, prirodné
viakna, vina a bavina, ziskavaju znac¢ny obsah
kovov v procese ich "vyroby".

V poslednych dvoch rokoch sa do popredia pri
skuSani a hodnoteni humanno-ekoiogickych
vlastnosti textilii dostavaju farbiva. Nedostatodna
fixacia farbiv na textiliach vedie k ich uvolrovaniu
(zapu$taniu) prostrednictvom vody, potu, slin,
trenia a naslednému prenikaniu pokozkou do
organizmu. Dal$im negativom je uvolnenie farbiv
z textilii pri prani alebo chemickom gisteni, ¢o
vyrobok znehodnocuje (vyblednutie).

Po stranke zdravotnej nezavadnosti je hrozivejsi
ich mozny rozklad na aromatické uhlovodiky, napr.

Japan Law ¢. 112
(japonsky zakon 112)

Finsky zakon
(uznavany v statoch EU)

Limity pre
certifikaciu v SR

Textilie pre deti do troch rokov 0 ppm
Spodna bielizer, ponozky 75 ppm
Vrchné osatenie, koberce,

pracovné odevy 100 ppm

max. 30 ppm max. 30 ppm
100 ppm zatial nie je stanovena
300 ppm zatial nie je stanovena

Poznamka: ppm = 1 g/100 kg; 1 mi/m°
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arylaminy, ktoré boli pozitivne potvrdené ako
karcinogénne latky. V sucasnosti existuju uz
konkrétne zoznamy farbiv, ktoré su klasifikované
ako karcinogénne latky alebo latky vyvolavajice
alergie na fudskej pokoZke.

Vyvojom novych dokonalejSich analytickych
metodik a postupov ako aj klinickymi testami sa
postupne odhaluju dalSie zdraviu Skodlivé latky,
ktoré obsahuju alebo mézu obsahovat textiiné
vyrobky.

Po potravinach, vode a ovzdu$i predstavuju
textilné materialy vyznamnu polozku, ktora mdze
priamo alebo nepriamo ovplyvnit zdravie ¢loveka.

Ochrana zdravia spotrebitela, ochrana pred

Vidkna a textil 2 (1) 25-27 (1995)

nekvalitnymi vyrobkami, c&astokrat na jedno
pouzitie, ochrana tuzemskych vyrobcov pred
nelegélnym obchodom s textilnym tovarom, to su
zakladné atributy nevyhnutného zavadzania
povinnej certifikicie textilnych vyrobkov. Volny trh
teda nie je zjednodudene povedané ‘'volné
otvorenie hranic pre nekontrolovatelny prilev
nekvalitného tovaru a odliv lacnej pracovnej sily",
Znamena aj sprisneny rezim pre vyrobcov a spo-
trebitela.

Takto chapany proces povinnej certifikacie
textilnych vyrobkov méze priniest osoh vSetkym
zainteresovanym stranam, iny 3pekulativny len
skomplikuje nase zauimy o postupné
priclefiovanie SR do eurdpskych Struktur.
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Z VEDECKOVYSKUMNYCH A VYVOJOVYCH PRACOVISK

Skusenosti z éinnosti Statnej skisobne SKTC - 119
v oblasti skus$ania textilnych vyrobkov a vyrobkov
spotrebnej chémie

Pollak, M.

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

Statna skugobna SKTC - 119 bola zriadena
vymerom ¢&.36/93 UNMS SR v novembri 1993.
Skusobné laboratdéria boli akreditované v ramci Slo-
venského narodného akreditaéného systému a zi-
skali autorizaciu pre vykon $tatneho skuSobnictva
v oblasti hodnotenia textilnych vyrobkov a vyrobkov
spotrebnej chémie.

V priebehu jedného roka existencie sa Statna
skusobfia SKTC-119 uspesSne zallenila do
vytvaraného systému Statneho skuSobnictva v ramci
Slovenskej republiky.

Taziskom prace skusobne bola v priebehu roka
1994 nepovinna certifikacia Sirokého sortimentu
vyrobkov (I6zkoviny, pleteniny , nabytkové textilie,
Satovky, pletené kusové vyrobky, dojcenské vyrobky,
technické textilie, textilie pre pracovné odevy,
textiiné podlahové krytiny, Ccistiace prostriedky,
textiiné odpady a pod.). Je mozné konstatovat, ze

zastupenie jednotlivych  vyrobkov bolo  velmi
rozmanité. Hodnotené boli prakticky vsetky
sortimenty textiinych vyrobkov od vstupnych

surovin, finalne vyrobky az po textilné odpady.

Najvyssia cast poziadaviek bola smerovana na
hodnotenie  humanno-ekologickych  viastnosti
textilnych vyrobkov - obsah formaldehydu, obsah
tazkych kovov, pH vodného vyluhu a stalosti
vyfarbenia. Textiiné vyrobky patria medzi predmety
Sirokej dennej spotreby. Obsah $kodlivych latok, nad
limitnou hranicou, méze vyznamnou mierou
negativne  ovplyvnit  zdravie  spotrebitelskej
verejnosti. V Statoch EU je hodnotenie humanno-
ekologickych vlastnosti textilii bezné a zahrani¢ni
odberatelia v c¢oraz vacsej miere vyZzaduju
deklarovanie jednotlivych parametrov z hfadiska
obsahu formaldehydu, tazkych kovov a stalosti
vyfarbenia aj od slovenskych vyrobcov textilnych
vyrobkov.

V naSej skuSobni boli hodnotené aj textilne
- vyrobky, ktoré su predmetom exportu do Ruska.
SKTC-119 ma dohodu s firmou SGS Slovakia s.r.o.,
jednej z pobociek Svajtiarskej firmy SGS, ktora ma
ako jedina opravnenie na vydavanie certifikatov pre
export vyrobkov do Ruska od GOST Standardu. Na
zaklade skusobnych protokolov zo $tatnej skusobne
SKTC-119 firmy SGS Slovakia, s.r.o. vydava
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certifikaty vyrobcom textili v SR pre export do
Ruska.

Okrem humanno-ekologickych vlastnosti bot pri
certifikacii textilnych vyrobkov kladeny doéraz
predovdetkym na hodnotenie ich  kvality
(konstrukéné a uzitkové vlastnosti a spésob udrzby
textilii). Okrem velmi kvalitnych vyrobkov (damske
panéuchové nohavice, dojc¢enské pletene vyrobky,
ponoZky, hodnotené po dodani od slovenskych
vyrobcov, Cistiace prostriedky z dovozu), vyskytli
sa pri skusani v SKTC-119 aj vyrobky nekvalitne
(napr. jemne damske panéuchové nohavice zo
syntetickych vlakien, ktoré su predmetom dovozu,
koberce a pracie prostriedky taktiez z dovozu).
Statna skusobria SKTC-119 tieto vyrobky odmietla
schvalit, certifikovaf, resp. vydala na ich kvalitu
negativne posudky.

Celkove bolo v priebehu r.1994 v SKTC-119 vy-
danych 64 certifikatov, 24 rozhodnuti ¢ schva-
leni wvyrobkov a viac ako 200 skusobnych
protokolov a odbornych posudkov. Posudkova
a expertizna c¢innost pracovnikov SKTC-119,
tykajuca sa kvality vyrobkov sa stala jej
neoddelitelnou sucastou.

Rozsirovanim, vyvojom a zavadzanim dalSich
skusobnych postupov a metodik, harmonizaciou
noriem a ostatnych pravnych predpisov a smernic
Eurépskej unie pracovnici SKTC-119 pripravovali
podmienky k prechodu na certifikaciu vyrobkov
tak, ako to predpisuju eurépske normy radu EN
45 000, aj v podmienkach SR. Pre realizaciu
uvedeného ciela bola uplatnena na Sekretariate
SNAS pozZiadavka na rozsirenie predmetu
akreditacie SKTC-119 o dalsie skusobné metodiky.
V ramci spoloénosti VUTCH-CHEMITEX spol. s r.o.
Zilina bol vytvoreny samostatny certifikacny organ,
ktory sa pripravuje na akreditaciu.

Cielom uvedeného procesu je zavedenie kritérii,
metéd a postupov hodnotenia, skusania a certi-
fikacie v SKTC-119, ktoré su zavedené v Statoch
Eurépskej unie. Rozhodujucim kritériom ¢innosti
skudobne je ochrana spotrebitefov a slovenského
trhu pred nekvalitnymi a zdraviu $kodlivymi
vyrobkami, ktoré sa v désledku nedostatoénych
legislativnych opatreni réznymi cestami dostavaju
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na trh v ramci SR.

Dolezitou sucasfou ¢innosti SKTC-119 je oblast
spoluprace so zahraniénymi organizaciami v oblasti
skusania a certifikacie. Okrem spoluprace s firmou
SGS, skuSobna nadviazala spolupracu  so
skusobnymi ustavmi v Polsku, Rakusku, Nemecku
a Dansku s cielom koordinovat a hammonizovat
skusobné a certifikacné postupy v SR s rovnakymi
postupmi v ramci EU. Koordinacia je nevyhnutna
vzhfadom na zavaznost Asocia¢nej dohody o pri-
druzeni SR k EU od 1.1.1996.

Spolupraca je sucéasne potrebna pre ziskavanie
informacii o legislativnych  predpisoch, resp.
obmedzeniach, tykajucich sa hodnotenia humanno-
ekologickych viastnosti textilinych vyrobkov v $ta-
toch Eurdpy. NajCerstvejsim z nich je zakaz vyvozu
textilnych vyrobkov, pri spracovani ktorych boli
pouzité farbiva, ktorych zoznam bol zverejneny
v 1.1994, do Nemecka. Ide o farbiva, u ktorych bol
dokazany karcinogénny alebo alergologicky ucinok.

V  nadvaznosti na zavadzané systémy
hodnotenia textilnych vyrobkov v $tatoch EU,
hlavne hodnotenie humanno-ekologickych
vlastnosti, sa v termine od 1.6.1995 rozSiruje
povinna certifikacia v SR na textilné vyrobky a tex-
tilie uréené pre deti vo veku do 3 rokov. Na zaklade
Vymeru UNMS SR &.84/94 budu vyrobcovia a ob-
chodnici (v pripade dovozov) v SR povinni
predkladat pred uvedenim na trh vsetky textilie
a textilné vyrobky uréené pre deti do 3 rokov nepo-
vinnu certifikaciu do Statnej skusobne SKTC-119.
Tym sa zamedzi dovozu nekvalitnych textilnych
vyrobkov do SR a tiez vyrobkov, ktoré by mohli
ohrozif z hiadiska obsahu zdraviu $kodlivych latok
zdravie tejto vekovo najmlads$ej skupiny [udskej
populacie.

Rozhodu;ucim kritériom prace $tatnej skisobne
SKTC - 119 bola a zostava ochrana spotrebitela
a trhu v SR z hfadiska kvality a ekologickej
bezpecnosti vyrobkov.

SYMPOZIA - KONFERENCIE

Odborna konferencia "Ekolégia v textilnej vyrobe"
pri prilezitosti 25. vyroCia zalozenia
Vyskumného ustavu textilnej chémie v Ziline

Capekova, V.

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

VUTCH-CHEMITEX spol. s r.o. Zilina, Asociacia
textiného a odevného priemysiu SR Trendin,
Ministerstvo hospodarstva SR, sekcia chemického
a spotrebného priemyslu Bratislava a Dom Techniky
ZS VTS spol. s r.o. Zilina poriadajt v Dome techniky
Zilina v diioch 19.-20. aprila 1995 pri prileZitosti 25.
vyroCia zalozenia Vyskumného ustavu textilnej
chémie v Ziline odbornu konferenciu pod nazvom
"Ekologia v textiinej vyrobe".

Sirsim cielom odbornej konferencie je neformalne
stretnutie odbomikov z oblasti textiinej a viaknarskej
vyroby na Slovensku, ktorych sa v sucasnosti
bezprostredne tykaju problémy ekologického
zatazenia vyrobnych procesov, ich hodnotenia
a nadvazujuceho hodnotenia kvality vyrobkov.
Sprievodnou akciou je ustanovujuce zasadnutie
Spolku textilnych chemikov a koloristov so zamerom
obnovit profesnd organizovanost na Slovensku
a dosiahnut opatovné zaclenenie do medzina-
rodnych struktur.

V uvodnej <asti
vystupenia:

podujatia odzneju uvodné
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1. Sucasnost textilnej vyroby na Siovensku
Ing. Anton Rokasi, ATOP SR Trencin

2. Ulohy chemického a textiiného priemysiu pri
rozvoji hospodarstva SR. Ekoldgia v textilnej
vyrobe
ing. Stefan Kasi¢ka, Ministerstvo hospodérstva
SR Bratislava

3. 25 rokov vyskumu a vyvoja v textile a textilnej
chémii
Ing. Jozef Qesték, CSc., VUTCH-CHEMITEX
spol. s r.o. Zilina

4. Skusobnictvo v SR a jeho dalsi vyvoj
ing. Miloslav Varga,CSc., UNMS SR Bratislava

Odborny program bude rozdeleny do dvoch sekcif,
v ktorych odzneju nasledovné prednasky:

l. sekcia: Technoldgie a vyrobky pre
ekologizaciu textilnej vyroby
1. Technické textilie z vyvoja VUTCH-CHEMITEX
spol. s r.o. pre ekologické pouzitie
Ing. Vladimira Papajova, VUTCH-CHEMITEX
spol. s r.o. Zilina
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2. Moznosti rozsirenia vyroby technickych textilif
Ing. Stefan Kiss, Tatrafan a.s. KeZmarok

3. Moaodifikacia viny nizkotepelnou plazmou a jej
pozitivne vplyvy na spracovanie viny
Ing. Eva Spevérova, VUTCH-CHEMITEX
spol. s r.o. Zilina

4. Ekologické aspekty vyvoja preparac¢nych
prostriedkov
Doc. Ing. Pavol Hodul, CSc., Ing. Jan Cvengros,
CSc., STU-CHTF Bratislava, Ing. Milan Kralik,
CSc., VUTCH-CHEMITEX spol. s r.o. Zilina

5. Ekologické vplyvy rozhodujuce pre vyrobu
a aplikaciu TPP
Ing. Milan Kralik, CSc., VUTCH-CHEMITEX
spol. s r.o. Zilina

6. Nové vldkna pre textiiné aplikacie
Doc. Ing. Anton Marciné&in, CSc., STU-CHTF
Bratislava

7. Vyvoj bakteriostatického vlakna a moznosti
uplatnenia
Ing. Viera Kabdtovd, VUTCH-CHEMITEX
spol. s r.o. Zilina

8. Nové ekologické aspekty pri vyrobe
celulézovych viakien )
Ing. Frantisek Pivovarniéek, VUCHYV $.p. Svit

Il. sekcia: Vyrobkova certifikacia, ekoaudit
a ochrana zdravia ¢loveka

1. Postavenie SKTC-119 v skuSobnickom
systéme SR
Ing. Matej Pollak, VUTCH-CHEMITEX
spol. s r.o. Zilina

2. Podmienky hodnotenia humanoekologickych
vlastnosti textilnych vyrobkov v SKTC-119
Ing. Renata Polldkova, Ing. Anna Mikolkova,
VUTCH-CHEMITEX spol. s r.o. Zilina

3. Hodnotenie a skusanie textilnych materialov
Mgr. Alfréda Koudelova, VUTCH-CHEMITEX
spol. s r.o. Zilina

4. Moznosti hodnotenia viaken v SKTC-118 pre
textilny priemysel )
Ing. Ofga Duréova, CSc. a kol., VUCHV $.p. Svit

5. Povinna certifikacia textilnych vyrobkov
Ing. Peter Jergus, CSc., VUTCH-CHEMITEX
spol. s r.o. Zilina

6. Ekologické audity v textilnom priemysle
Ing. A. Dubnicka, VUTCH-CHEMITEX
spol. s r.o. Zilina

Z0O ZAHRANICNYCH CASOPISOV

"Kam kracas vinarsky priemysel?"
Melliand Textilberichte, 75, 1994, .11, s.869

Svetova produkcia viny velmi kolie od sezony k se-
zo6ne, v dlhodobom trende v8ak stagnuje. Zmenit by
sa to mohlo az objavenim sa novych, dnes este
neznamych vyrobnych metéd. Vina nie je Zivotne
délezita. Je drahSia nez konkurujuce vlakna.
Spotrebitel kupuje vyrobky z viny, len ak su pre
neho atraktivne. To znamenda, Ze vinu mozno
predavat len na zaklade profesionalneho marketingu
a atraktivnej médy. Ak je cena viny vysoka, hrozi jej
substitticia inymi vlaknami; ak je nizka, klesa vyroba.
Predpoklada sa, Ze rovnovazna cena sa v zavislosti
od intenzity marketingu pohybuje pre australsky
Eastern Market Indicator (EMI) medzi siedmimi a de-
viatimi australskymi dolarmmi za kilogram. Zostrujuca
sa konkurencia vyZaduje koncentraciu na vsetkych
stuprioch. Drahé investicie do Zivotného prostredia
zosiliuju tento trend. Nadalej bude pretrvavat tlak
na zniZzovanie nakladov.

Spajanie vlakennych run pri vyrobe vypinkovych
materialov
Tekstifnaja Promyslennost, 1994, ¢.7/8, s.42-43

Z regenerovanej viny z tkanin a pletenych odpadov,

30

jesennej viny nizkej kvality a odpadovych PAD
vldaken boli vyrobené netkané textilie uréené na
zhotovenie vyplnkovych materialov do zimnych
odevov. Uvedena zmes surovin sa po spracovani
spevriovala vpichovanim, dvojitym vpichovanim,
preplietanim a plistenim. U kazdej kvality sa
hodnotila pevnost, izolaéné schopnosti, pruznost
pri stlaceni, pérovitost. Najlepsie vysledky boli
dosiahnuté u vyplnkovych materialov spevnenych
plstenim.

Vypinkovy material
America’s Textiles International, 20, 1994, ¢.10, s.
106

Firma Du Pont uviedla na trh vypinkovy material
COMFOREL. Tvoria ho chumaciky viaken. Material
sa dodava v dvoch verziach - zo silnejSich vlaken
s vacsou hustotou ( pre &¢aluneny nabytok a se-
dadla) a ako zmes stredne silnych a silnych viaken
(vyplii vankusov). Vidkna oboch vyrobkov su po-
vrstvené prostriedkom, ktoré modifikuju ich povrch
v tom smere, Ze zniZuji povrchové trenie a zvysuju
pruznost. Materidl ma lepsSie vlastnosti ako
tradiéné perie a paperie. Je tieZ lacnejsi. Po dobu
celej Zivotnosti si zachovava vynikajucu pruznost.
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Aplikacné moznosti prirodnych viaknin u kompo-
zitného materialu
Melliand Textilberichte, 75, 1994, ¢.11, s.892-8398

Pre pouzitie ako zosilfujlci material v kompozitoch
sa v sUcCasnosti prednostne pouZivaju sklenené,
aramidové a uhlikové vildakna. Hoci sklenené vlakna
maju z uvedenych skupin viaken najmenej vyhodné
vlastnosti, vzhladom na ich nizku cenu su vsak ¢o
do mnozstva v sucasnosti najvyznamnejSie. Trhy,
kde sa kompozity pouzivajd v najvacsi
mnozstvach (napr. automobilovy priemysel) su v su-
¢asnosti ovladané sklenenymi vilaknami. Z po-
rovnania technickych parametrov vyplyva, Ze
prirodné vlakna su schopné konkurovat v lami-
natoch sklenenym viaknam a v S$pecifickych
aplikaciach aj aramidovym a uhlikovym vilaknam. U-
vedené su vlastnosti niektorych prirodnych vlaken
(bavinenych, fanovych) ako aj vlastnosti laminatov
a tiez podmienky a moZnosti ich spracovania a po-
uzZitia (oblozenie vnutornych priestorov motorovych
vozidiel, kabiny pre vodic¢ov, karosérie, armatury
atd.).

Elektrostaticky filter
Nonwovens Industry, 25, 1994, ¢.11,s.18

Firma Smart Filters, Colorado Springs vyvinula novy
elektrostaticky filter, ktory uc€inne odstranuje
bio¢astice, Skodliviny a necistoty pritomné vo
vzduchu. V podstate ide o runo s vysokou adsor-
pénou schopnostou, schopné zachytavat aj nezia-
duce pachy. Materidl ma nazov Grey Matter a vy-
robca ho ponuka ako plisovany filter, alebo vo forme
objemného  filtraéného rina typu  highloft.
Dodavatelom je firma Importex of Athens, USA.

Chirurgické tampony a obvazy z netkanych textilii
v USA
Nonwovens Industry, 25, 1994, ¢.11, 5.32-36

Tradi€nu gazu nahradili netkané textilie spod trysky
vyrobené zo zmesi viskoza/PES striz. Technoldgia
MIRATEC firmy Johnson and Johnson sa pouZiva pri
vyrobe tampoénov zo zmesi bavina a PES. T4 ista
firma je vyrobcom tampdnov NU-GAUZE z netkanej
textilie spod trysky. Specialne vysu$ovacie tampony
a obvazy sa predavaju s ochrannou znackou SOF-
WICK. Firma Kendall zaviedla vyrobu univerzainych
tamponov z netkanej textilie spod trysky EXCILON
a VERSALON. Maju vysoku absorpénu schopnost
a neuvoliuju vlas. Firma Johnson and Johnson
vyvinula netkany tampén z materialu MIRATEC 70%
bavina/30 % PES urceny $pecialne pre laparotomiu.
Osvedcil sa lepsie ako jeho predchodca - tampon
zo zmesi 70 % viskéza/30 % PES.

Geotextilia C 350 Three Phase Erosion Control/Turf
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Control/Turf Reiforcement, ktoré ucinne spevriuju
podu a zabraruju tak erézii. Zaklad rohoze tvori
matrica z kokosovych vlaken ukotvena do siefovej
Struktury. Horna cast rohoze je prekryta dalSou
tvarovanou siefou vytvarajicou nad geotextiliou
akési hrebene. Materidl sa kladie na poédu
ohrozenu eréziou véitane svahov. Po zatravneni
korene rastlin prenikaju geotextiliou a prispievaju
k spevneniu pody.

Ultra Seal firmy EPI
Geotechnical Fabrics Report, 12, 1994,
oct.-nov. s. 17

Vystelkovy systém Ultra Seal firmy Environmental
Protection, Inc. ma po navihéeni samotesniace
vlastnosti. J&inne zabraruje prenikaniu $kodlivin
a toxickych latok. Ma sendviCovu Strukturu. Na
povrchu sa nachadza geomembrana z PVC, pod
flou je vrstva bentonitového ilu a spodnu vrstvu
tvori geomembrana z HDPE. V pripade
prepichnutia vnutorna vrstva, obsahujuca bentonit,
posobenim vlhkosti napu¢i a otvor dokonale
utesni. Material predstavuje spolahliva bariéru,
pretoze zabrafuje kontaminaciu zeminy a spod-
nych vod.

Suvislosti_ medzi zakladnou bielou a zjasfovacim
efektom; Cast 2
Textilveredlung, 29, 1994, ¢.10, s.291-295

Zakladny odtienn bielej, vlastna farba textilu,
ovplyvnuje vyraznou mierou cely rad
zoSlachfovacich procesov. To sa tyka predo-
véetkym bieleho tovaru, potlateného tovaru s vy-
sokym podielom bielej farby a farebného a potla-
¢eného tovaru so svetlym kolorovanim. Velmi
vysoké zjasfovacie efekty, ktoré sa kedysi
dosahovali bez problémov, dnes uz nie su
realizovatelné. MozZno to vysvetlit viacerymi
dévodmi. Hlavnou pri¢inou je vs8ak pokles
zakladnej bielej farby, ¢o je spdsobené zmenou
priebehu procesov ako nasledkom tlakov na
naklady a v neposlednej miere eliminaciou
bieliacich ¢&inidiel obsahujucich chlér (z eko-
logickych a toxikologickych dévodov). Vlastna
farba materialu (zakladna biela) ovplyvriuje fluores-
cenciu optickych zjasrnovacich prostriedkov. Cla-
nok blizSie skuma tuto problematiku, pricom ako
hlavnymi faktormi sa zacbera tepelnymi vplyvmi.

Mercerizacia s kvapalnym amoniakom
ITB Veredlung, 40, 1994, ¢.3, s.50-56

Pri pouziti kvapalného amoniaku namiesto NaOH
pri mercerizacii je textilny priemysel do urditej
miery vahavy. Pritom sa tento postup vyznaduje
tym, Ze spracovanie je nanajvys Setrné a Ze sa da
amoniak takmer dokonale opat ziskat a znovu
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pouzit. Prvou oblastou pouzitia NH, pre tieto ucely
bolo spracovanie bavinenych priadzi, potom
nasledovali tkaniny a pleteniny. Priemyselné pouzitie
postupu v krajinach ES sa zacalo aZ pred asi 10 ro-
kmi, a to v Nemecku, v podniku Martini v Augsburgu
pre tkaniny a v Belgicku vo Veramtexe (Brussel),
ktory bol po dlht dobu jedinym podnikom, ktory
spracuival amoniakom tkaniny, ako aj pleteniny. Pri
postupe Veramtex sa jedna o Kkontinualnu
impregnaciu textiiného vyrobku kvapalnym NH, za
atmosferického tlaku. Nasledne opatrenie sa
uskutoériuje odparenim alebo vypieranim vodou.

Nezavisla uprava obidvoch stran textilie
America’s Textiles International, 1994, &. 11, s.FW 6

Firma Malden Mills Industries patentovala metodu
umozniujucu sucasnu Upravu obidvoch stran textilie,
pricom sa na kazdd z nich méze nanasat iny
prostriedok. Firma Malden tuto metddu vyuZiva pri
vyrobe textilii Polartec ur¢enych pre naro¢né
aplikacie. Siju sa z nich trvanlivé, hydrofdbne odevy
s priepustnostou par, vysokym komfortom a hre-
jivostou. Sucastou sortimentu firmy Malden su
materialy vyrabané z regenerovanych PES viaken.
Regenerovana surovina z pouzitych sodovkovych
flias tvori 50 %-ny podiel hotového vyrobku.

Recyklacia textilu : Stav a vyvojové tendencie
ITB Vliesstoffe, 40, 1994, ¢.4, s.4-7

Recyklacia textilu je opatovné privadzanie textilnych

odpadov (bez alebo s dodato¢nou upravou) do

procesov ako textilnej druhotnej suroviny. Pritom sa

textilné odpady deliana:

- vyrobne odpady;

- vyrobne odpady s netextilnymi podielmi;

- staré textilie z domacnosti;

- staré textilie z komunalnych oblasti;

- staré textilie z priemyslu;

- staré textilie z technickych opotrebovanych
materialov.

Pre recyklaciu existuje stale menej alternativ. Pre

problematické vyrobné odpady, ktorymi su &asto

viaczloZzkové materidly alebo netkané textilie, je

k dispozicii fen velmi malo rieseni. Aj tu badat trend

v smere spalovania so ziskavanim energie, ako

aj v smere vyroby [ahko recyklovatelnych konstukcii.

Uvedené su rieSenia problémov v oblasti likvidacie

odpadov (pouZitie materialov z rovnakych poly-

mérov, nahrada netextilnych zloziek atd.).

Vyskum emisii z bytovych textilii
Nonwovens Industry, 25, 1994, ¢.11, s.24-25

Na Consumer Product Safety Commissions, USA sa
od roku 1988 obratilo vySe 700 spotrebitefov so
staZznosfou na bytové textilie, najma koberce,
spbsobujuce zdravotné tazkosti. Najcastejsie udavali
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dychacie tazkosti, podrazdenia oci, zaludocné
tazkosti, zvySend Unavu a zavraty. V zaujme
ochrany zdravia spotrebitelov uvolnila California Air
Resources Board 300 000 dolarov na financovanie
vyskumu zameraného na studium emisii z ko-
bercov a bytovych textilii pouzivanych vo vybra-
nych domacnostiach USA. Déraz sa bude klast na
meranie emisii formaldehydu a toluén diizokyana-
tov. Prvé vysledky by mali byt k dispozicii priblizne
O rok.

Znacka zivotného prostredia EU v slepej uli¢ke
Textilverediung, 29, 1994, ¢.11, s.346-347

Dvojro¢né snahy Eurdpskej unie o vytvorenie
jednotnej ekologickej znacky pre vsetky clenske
Staty sa dostali do slepej ulicky. To dokazuju podfa
nazoru zdruZenia Gesamttextil doposial malo
uspesné pokusy so zavedenim takéhoto oznacenia
ako aj posledné porady Rady ministrov. Mala
akceptovatelnost planovaného ekologického
oznadenia EU je medzi inym vysledkom sporov
medzi  jednotlivymi  ¢lenskymi  &tatmi pri
vypracovani kataldgu poziadaviek pre jednotlivé
skupiny vyrobkov. Uz dva roky sa pod vedenim
Danska pracuje na kataldgoch na udelovanie
znacky pre tricka a postelnu bielizen. Tieto maju
platit pre vyrobky z baviny a PES, resp. ich zmesi.
Danskom predlozeny navrh katalégov vsak
obsahuje jasné uprednostnenie baviny z ekolo-
gického pestovania. Tym je "uSity na mieru" na
ponuku velkého danskeho producenta. Zdruzenie
Gesamttextii sa obratilo s kritikou takéhoto
postupu na komisara EU.

Morapex - nova technika pre kontrolu kvality
Textilverediung, 29, 1994, &.11, s.345-346

Pred niekolkymi mesiacmi sa v odbormych
¢asopisoch objavila pod ozna¢enim "just-in-time"
zabezpedujuca nizke naklady a vysoku kvalitu.
Teraz je po dva a polrocnych vyskumnych a vy-
vojovych pracach k dispozicii v mnohych &tatoch
patentovo a znamkovo chranena technika
MORAPEX, ktora predstavuje daisi, moderny a ra-
cionainy postup pre kontrolu a zabezpecenie
kvality v laboratériu a v prevadzke, ktora je
zaloZzena na extrakcii zvy$kovych chemikalii a ich
stanoveni. Novy systém umoZnuje ziskat
informacie o vnutornom stave materialu vdaka
rychiej extrakcii v priebehu 30 sekind namiesto
doposial beznych 1 az 2 hodin.

Vyroba celulozovych viaken za pouzitia rozpustadia
NMMO
High Performance Textiles, August 1994, s.3

Doposial sa komeréne vyrabali viakna z roztoku
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NMMO s obchodnym oznaéenim TENCEL (v USA
a v UK) len ako strizové. Novy a komercne zaujimavy
sposob vyroby celulézovych nekonecnych viaken
2 roztoku NMMO pod obchodnym oznagenim New
Cell uvadza firma Akzo Nobel Faser v Nemecku.
V ¢&lanku je popisany postup pripravy takychto
vlaken. V tabulkovej ¢asti su porovnavané fyzikalno-
mechanické vlastnosti viaken New Cell s viaknami
ENKA VISCOSE. Su zdéraznené ekologické aspekty
nového procesu pripravy viaken.

Achema 1994 - Nové pokroky vo vyrobe syntetickych
vlaken
Man-Made Fiber Year 1994, s.40

Vystava vo Frankfurte jasne ukazala, ze technicky
pokrok vo vyrobe syntetickych vidken sa dosahuje
prostrednictvom vyvoja strojov a zdokonalovania
technologického procesu. Boli vystavované linky na
pripravu vlaknotvornych polymérov. V oblasti PET su
tendencie ziskat polyméry s vy3Sou molekulovou
hmotnostou s naslednou dopolykondenzéaciou
v pevnej faze. Podobne vys$Sie molekulové hmotnosti
su pozadované pre technické PAD-6 a 6.6 viakna.
V dlanku je wuvedena technologickda schéma
kontinualnej vyroby PAD-6 viaken. Uvadzané st
nové pokroky v priprave mikroviaken, strizovych
vlaken a netkanych textilii. Délezita uloha prislicha
automatizacii procesov a recyklacii polymémych
odpadov.

Kde dalej s polyesterovym viaknom?
High Performance Textiles, August 1994, s.16

Z celosvetového hladiska je mozné konstatovaf, Ze
vznikaju stale nové a nové  produkené
velkokapacitné linky na vyrobu polyesterovych
vidken (Cina, Saudska Arabia, India). To vsak
prinesie problémy s vyuzivanim takého mnozstva
vlaken, comu sa dnes nevenuje pozornost. Objavuju
sa nové vldkna ako napr. od firmy Amoco vidkno
PEN, od firmy BASF v Nemecku melaminové vlakno.
Firma Du Pont v Singapore buduje jednotku na
vyrobu  elastomémych  vidaken. Noveé  typy
polyolefinovych vlaken su uréené predovsetkym pre
efektné ucely. Nylon ma svoje Specialne pouZitie
sotva nahraditelné inym viaknom. Vznika otazka, ¢o
dalej s polyesterovymi viaknami.

Superjemné PAN a PES vlakna firmy Montefibre
Texj. Horiz., 1993, 13, ¢.2,s.17
R.Z.Technol.Polimer.Mat., 1994, ¢.13, s.4

Popisuje sa historia vyroby mikroviaken fou Monte-
fibre. DIzkova hmotnost Terital Zero 4 je 0,04 tex - je
to v sucasnosti najjemnejsi mikroviaknity hodvab
v Eurépe. Terital Microspun (0,084 tex) sa vyraba od
r. 1990. V r. 1991 sa zacal vyrabat hodvab (0,09 tex)
urCeny pre pleteniny. PANv Myoliss (0,08 tex)
a Leacril Micro.
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Kermel: tretia generacia aramidoveho viakna pre
ochranné odevy voci teplotam

Technical Textiles International, 2(10), 1993-1994,
26-28, anglicky

WTA, 26(8), 1994, s.319

Kermel je polyamid-imidové vlakno pripravené
polykondenzaciou trimelitového anhydridu na
diizokyanatodifenylmetan. Jedna sa o mokré
zvlakiovanie a diZenie za sucha pri vysokych
teplotach. Viakno je potom napr. vo forme strize
pouzivané na ochranné odevy odoIné voci
vysokym teplotam a ohriu. Textilie vyrabané z vla-
kna Kermel su nehorlavé a maju dobru odolnost
voci karbonizacii.

Plamen retardujuci polyester od firmy Unitika
High Performance Textiles, July 1994, s.3

Plameni retardujice polyesterové vlakno bolo
vyvinuté v Japonsku firmou Unitika. Viakno je
uréené pre bytové textilie a zaclony. Viakno pri
horeni neuvolfiuje dymy. Pripravuje sa z modi-
fikovaného polyméru s vyuzitim zlicenin fosforu.
V su¢asnosti sa vyrabaju nekonecné i strizové
vlakna. Uvedené vilakna maju LOI 30 %, zatial ¢o
bezny polyester ma LOIl 21 %. Vlakno je dobre
povrchovo farbitelné a dosahuje dobre stalo-
farebnosti.

Polyesterovy monofil pre vyrobcov papiera
High Performance Textiles, August 1994, s.12

Firma Hoechst vo Frankfurte uviedla na trh monofil
na baze polyesteru pre oblast papierenského
priemyslu. Monofil je zmesou polyetyléntereftalatu
a elastoméru. Nové vlakno sa vyznacuje velmi
vysokou odolnostou voéi abrazivnemu namahaniu,
vdaka ktorému je vhodné na vyrobu sit do
papierenskych strojov.

Polymerizacné a zvlaknovacie modelové linky pre
elastanové priadze
Man-Made Fiber Year Book 1994, s.80

Firma FEP Polymertechnik GmbH Alfter ponuka
kompletné  modelové linky pre  pripravu
elastanovych priadzi. Schéma linky uvedena
v cClanku umoznuje vyrobu vysokokvalitného
zvlakriovacieho roztoku s relativne vysokym
obsahom tuhého podielu. Dalej umozriuje aplikaciu
a skusanie réznych surovin a pripravu $pecialnych
elastanovych viaken. Firma ponuka linky pre suché
a mokré zvlaknovanie. NajnovSou ponukou je linka
pre taveninové zvlaknovanie termoplastickych
polyuretanov. Tieto linky maju velkd vyhodu
spocivajicu v absencii akychkolvek rozpustadiel.
Tymto spésobom sa pripravuju prevazne monofily.
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Moderné  kratke,  ultrakratke a  kompaktné
zvlaknovacie linky

Man-Made Fiber Year Book 1994, s.62

Produktivita a cena zariadeni na pripravu
syntetickych vlaken stipa s navijacou rychlosfou.
Obrat nastal v su¢asnom obdobi, a to u vyrob POY,
HOY a FOY priadzi pre textilné aplikacie. ZvySovanie
navijacich rychlosti vedie k vy38ej predorientacii
a teda ku znizenej dizitelnosti. Prislusna
zvlaknovacia linka potom méze byt kratSia. Schému
koncepcie takého zariadenia ukazuje obrazok
v ¢lanku a jeho podstatou je paralelna zvlakriiovacia
linka. Jednotlivé komponenty do linky poskytia firma
Barmag, ktora zaroven skonstruovala modelovu
ultrakratku linku, ktora bude skoro uvedena do
prevadzky.

Gneuss: filtracné systémy pre priemysel syntetickych
vliaken
Man-Made Fiber Year Book 1994, s.68

Na filtraciu  vlaknotvornych  polymérov  sa
najcastejSie pouzivaju staciondrne filtracné platnicky
alebo filtracné sviecky. Nova technolégia rotaénych
diskov vyvinuta firmou Gneuss Kunststofftechnik
GmbH, Bad Oeynhausen v Nemecku je zviast
vyhodna pre spracovanie plastov. Charakteristickou
¢rtou je konstantny tlak v procese celej filtracie. To
umozZnuje kontinualne pracujuci rotaény diskovy
filter. Filter ma velmi velky povrch dosahujuci az
1 m’. Pozostava z niekolkych rotaénych diskov, ktoré
sa priebezne vymienaju.

Barmag: Hlavnym trhom ostava Cina
Chemiefasern, jul/laugust 1994, s.430

Pre Barmag AG, Remscheid-Lennep, sa od roku
1979 vyvinul &insky trh vo vyznamné odbytiste
vlaknarenskych strojov. Podiel ¢inskeho obchodu sa
stupnioval z 2 % obratu v r. 1979 aZ na 30 % obratu
v r. 1993. Aj dlhodobé vyhliadky Barmaga na podiel
obratu sa odhaduju na priemernych 20 %. Uz v r.
1984 wuzavrel Barmmag z niektorymi &inskymi
vyrobcami strojov koopera¢né zmluvy a planuje sa
aj vytvorenie Joint-Ventures, pricom sa v prvych
dvoch rokoch o¢akava priemerny vykon obratu cca
200 mil. DM ro¢ne.
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Perspektivy trhu polypropylénovych viaken na 90.
roky

Marketing. Reklama.Kommercija. Tekstil. prom-st,
1993, ¢.2,s8.7-11

R.Z.Technol.Polimer.Mat., 1994, &.11, 5.4

Z celkového objemu spotreby jednotlivych druhov
syntetickych viaken v r. 1990 v krajinach zap.
Eurdpy v %, bol podiel POPv ¢ (PESv - 35, PADv -
23, PANv - 32, ostatné 1 %). Vyvoj novych typov
hodvabu aj strizi, novych zariadeni na ich vyrobu
a ich S8iroky sortiment umoznili vydelenie POP
hodvabu a strize v S$tatistickych udajoch ako
samostatnej kategorie. V porovnani s ostatnymi
chemickymi vlaknami vdaka svojim uzitkovym
charakteristikdm a kvalite su schopné im Uspesne
konkurovat.

Velka expanzia elastanovych viaken
Man-Made Fiber Year Book 1994, s.8

Takmer polovica svetovej produkcie elastanovych
vlaken je sustredena na dalekom vychode. Firma
Du Pont (Lycra) bude dalej rozsirovat vyroby.
V USA firma Bayer buduje prevadzku elastanovych
vidken, ktora poévodne mala byt vybudovana
v Taliansku. Po ukonceni tejto prevadzky bude mat
firma Bayer celkovu kapacitu vyroby elastanovych
viaken v USA a v Nemecku 8 500 t/rok.

Du Pont: Projekt "Lycra"
Chemiefasern, jul/august 1994, 5.433

S investiciami 90 mil. USD zriadil Du Pont v Qingpu
pri Sanghaji linku na elastanové priadze (kapacita
2 000 t/r), ktora ma zacat produkovat v roku 1997.
Cinskym partnerom je China  Worldbest
Development Corp. (s podielom 10 %). Doposial
Cina importovala elastanovti priadzu za 50 mil.
USD roc¢ne, obe ¢&inske zariadenia na elastanovu
priadzu pracuju podfa japonskej technoldgie.

Pre publikovanie pripravila ing. Valéria Capekova,
VUTCH-CHEMITEX spol. s r.o., Zilina.
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PATENTY

Proces pripravy karbamatu celulézy reakciou celulézy
s mocovinou v inertnom organickom médiu

DE 4 242 437

Majitel: Zimmer A.G.

C 08 B 5/00

Karbamat celulézy sa pripravi reakciou celuldzy
s prebytkom mocoviny v inertnom kvapalnom
rozpustadle pri teplote 130 az 160 °C. Reakéné
médium sa potom od reakénej zmesi oddeli,
reakéna zmes sa napokon premyje vodou.

Modifikované viskozové viakna a ich vyroba
WO 9 192/94

Majitel: Novasso OY

D01 F2/08

Modifikované viskézové vlakna pozostavaju z rege-
nerovanej celulézy a obsahuju vo svojej Strukture
mikrokrystalicky = chitosan  viazany  prevaZne
vodikovymi vézbami s regenerovanou celulézou
obsiahnutou vo vilakne. Vlakna obsahuju ako tretiu
zlozku  vodorozpustny alebo  alkali-rozpustny
prirodny polymér a/alebo jeho polysacharidovy
derivat obsahujuci skupiny schopné vytvarat
vodikové a/alebo i6nové vazby s mikrokrystalickym
chitosanom. Pripravené vilakna sa vyznacuju
makkym a sorpénym povrchom a pouzivaju sa pre
pripravu sanitarnych a medicinskych vyrobkov.

Proces regeneracie dimetyltereftalatu a etylénglykolu
US 5304673

Majitel: Enviropur Waste Refining and Technology,
Inc.

C07Co7/62,D01F 13/04

V procese regeneracie dimetyltereftalatu z prudu
obsahujuceho etylénglykol vo vode sa vyuziva
pridavok dispergac¢ného ¢inidla
Me/(CH,) (CH:CH),(CH,),, NH(CH,) NH,, kdem, n=
1-13, p,r=1-3, y=2-4 do tohto prudu, ¢o spdsobuje
jeho filtrovatelnost. Nasledné ochladenie pridu s
tymto disperga¢nym c&inidlom vyvola zrazenie DMT
do filtrovatelnej formy. Ziskany DMT je dostatocne
kvalitny a Cisty pre vyrobu viaken. Tymto spésobom
sa tiez ziskava komeréne hodnotny etylénglykol.

Tepelne odolné kopolyesterové monofily so zlepSenou
sluckovou pevnostou

EP 554 979

Maijitel: Shakespeare Co.

D 01 F6/92

Monofily sa pripravuiju extriziou zmesi obsahujucich
99 az 75 % hm. vysokoteplotného kopolyesteru,
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1 az 25 % fluoropolyméru a pripadne tepelny
a/alebo hydrolyticky stabilizator. V porovnani
napriklad so Standartnymi  vysokotepelnymi
polyesterovymi monofilmi mozno ziskat monofil
s pevnosfou v sluc¢ke 1,93 g/den /oproti 1,39/ pri
porovnatelnej jemnosti 3175 den.

Plneorientované polyesterové viakno a spdosob jeho
vyroby

EP 582 022

Majitel: Hoechst,A.G.

C 08 G 63/183

Zviaknovatelné polyestery na baze polyetylén-
tereftalatu  pre  pripravu  plneorientovaného
polyesterového vldkna, ktoré su modifikované
kondenzaciou s dikarboxylovymi kyselinami a naj-
lepsie do 5 hm. % /na polyetyléntereftalat/ modifi-
katora, obsahuju dikarboxylové kyseliny so 4 aZ 10
atémami C v takom mnoZstve, aby teplota skelné-
ho prechodu bola pod 70 °C, teplota rekrysta-
lizacie pod 180 °C a teplo topenia pod 30 J/g.
Uginok sa prejavi vo va&som mnoZstve prijatého
farbiva na viakne.

Zariadenie a sposob .vyroby polyesterovych vidken
s wvysokou produktivitou a s dobrou uroviou
vyfarbenia

WO 11 550/94

UEDA, K., ARAKANE,S.,SANO,T., MAEDA)Y.

D01 Fo6/62

Vlakno formované z taveniny sa chladi pod teplotu
skelného prechodu Tg vldken v Sachte pri
odfahovej rychlosti pod 4000 m/min. K odfahu sa
pouZiva galeta, viakno sa dizi pri teplote od Tg po
250 °C pri prechode pamou komorou dizky 50 az
500 mm. PouZita stlatena para ma teplotu nad
105 °C a tlak 0,5 aZ 5,0 kg/cm’. Potom prechadza
cez parnt komoru dizky 100 az 1000 mm, kde sa
tlakovou parou fixuje.

_Metéda odstranenia zvlaknovacieho rozpustadia

z vyzvlaknenych viaken
WO 12 276/93

Majitef: Allied-Signal Inc.
D01 F 13/04

Postup odstranenia zvlaknovacieho rozpustadia
z vlaken, pripravenych zvlakrfiovanim z roztoku,
spociva v pouZiti extrakéného rozpustadla s niz-
kym stupriom rozpustnosti polyméru. Napriklad,
polyetylén sa zvidknuje z roztoku v mineralnom
oleji a rozpustadlo sa odstrani pomocou extrakcie
mono- alebo diglykoléterom, napr. dietylénglykol
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Izotakticky polypropylén so zlepsenymi hydrofobnymi
vlastnostami

CS 277 427

Majitel: Slovnaft,a.s.

C 08L23/12

|zotakticky polymér obsahujuci 0,04 az 0,1 %
stearanu vapenatého a antioxidanty v mnoZstve
0,1 % 2,6-ditercbutylmetylfenol, 0,035 az 0,075 %
2,6-dimetyl-4-alkylfenol a 0,05 az 0,1 % distearyl-
tiodipropionat, sa vyznacuje vysokou hydrofébnos-
tou, dobrou spracovatelnostou a termooxidacnou
stabilitou.

Vyroba ultravysokomolekulovych  polyolefinovych
vlaken s vysokou pevnostou a modulom, so
zlepsenym kripom a adhéznymi viastnostami

JP /A/ 55 628/94

Prihlasovatel: Toyo Boseki

B 29 C 55/00

Vlakna sa pripravuju zahrievanim zmesi obsahujucej
zlu€eniny s nenasytenymi uhlovodikovymi skupi-
nami, polyolefiny s viskozitnym priemerom mol.
hmotnosti najmenej 50 x 10" a rozpustadlo v extrd-
deri pri teplote najviac 230°C vo vakuu. Vzniknuté
modifikované polyolefiny sa vyzvlaknia, vlakna sa
vydizia. Chranenym postupom vyrobené vlakno
méze mat napr. pevnost 37 g/den, modul 1390
g/den a krip stanoveny $pecialnym testom 5,5 x 107,

Vyroba polyolefinovych multifilov s vysokou pevnostou
v diziaco-zvlaknovacom procese

JP /A/ 200 442/94

Prihlasovatel: Showa Denko KK.

Do02J1/22

Polyolefin sa zviaknuje z taveniny a vzniknuté viakno
sa ochladi a potom prechadza cez valec obsahujuci
zonu s teplotou /5 az 30°C/ a vyhrievanu zénu /80 a2
150°C/. Vlakno sa potom dizi na vyhrievanom valci,
ktory rotuje vysokou rychlostou. Polypropylénové
vlakno vyrobené uvedenym postupom moéze mat
pevnost 8,2 g/den a taznost 17 %.

Povrstvené textilie zabezpecujuce akumulaciu tepla
PAT WO 9324241-A1, Maijitel: Triangle Res. Dev.
Corp. B 05D 3/00

Vlaknity alebo textilny substrat sa povrstvuje
mikrokapsulami  dispergovanymi v  kvapalnom
polymérnom spojive. Povrstvenie sa nanasa
postrekom a vytvrdzuje sa. Kapsule obsahuju
stabilizator tepla, napr. parafin, oktadién a pod.
Spojivom je PUR, nitrilovy kauc¢uk, chloroprénovy
kaucuk, PVC, silikén, EVA kopolymér atd.
Patentovanou zmesou sa moézu povrstvovat napr.
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tkaniny urc¢ené na vyrobu ochrannych odevov
a izolacii.

Prostriedok na chemické cistenie textili v doma-
cnosti

PAT US 5238587-A, Maijitel: Creative Prod. Res.
Assoc. D 06M 10/08

Porovity substrat sa impregnuje vodnym roztokom
obsahujucim  Zelatiza¢né  cinidlo,  organické
rozpustadlo a povrchovoaktivny  prostriedok.
Patentuje sa tieZ Cistiaca suprava, ktorej sucastou
je vrece z plastickej hmoty s uzaverom, pomocou
ktorého sa uzavrie znecisteny material v prostredi,
z ktorého nemé2u unikat pary. Dalej sa patentuje
impregnovany substrat separatne baleny
v nepriepustnom obale, metdéda chemického
Cistenia znecistenych textilii popisanym cistiacim
prostriedkom a postup odstranovania Skvrn.

Antimikrobialny koberec
PAT JP 05310519-A, Majitel: MATSUSHITA ELEC.
IND. A 01N 59/16

Antimikrobidlny koberec ma vlas upraveny
anorganickym  antimikrobialnym  prostriedkom,
alebo je tymto prostriedkom povrstvena jeho
izolaéna vrstva. Antimikrobialny prostriedok sa
vyrobi zmieSanim 100 hmot. dielov Ag soli
rozpustnej vo vode (napr. A/OA ), 450 hmot. dielov
zmesi Na,SO, a NaHSO, a 300 hmot. dielov
Na,S,0,, ¢im vznikne komplexna zlu¢enina, ktoru
adsorbuje praskovy silikagel. Po vysuseni sa tento
praskovy silikagél stava nosi¢om antimikrobialneho
prostriedku. Prostriedok neposkodzuje Zivotné
prostredie a nie je nebezpecny pre [ludsky
organizmus.

Vyroba calunenych sedadiel
PAT JP 05208470-A, Maijitel: HHKUMA KK, B 32B
27/02

Polyesterové vldkna sa mieSaju s PES
kompozitnymi vlaknami s nizkou teplotou tavenia
a nanasaju sa na bavinené textilie. Na laminat
vloZzeny do formy s otvormi sa pdsobi hordcim
vzduchom a tlakom. Forma sa potom ochladi,
pricom tlak neprestava pbsobif. PES vidkna maju
nehorfavé vlastnosti. Sedadla vyrobene
patentovanym  postupom su vhodné do
dopravnych prostriedkov. Su pohodiné, vyznacuju
sa tepelnou vodivostou a izola¢nymi viastnostami.
Po skonCeni Zivotnosti sa material moéze
regenerovat a znova pouzit vo vyrobe.
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Vyroba hydrofébnych streSnych materialov
PAT SU 1776710-A1, Majitel: POLYMERIC CONSTR.
MAT. D 06N 5/00

Zakladny material (vlaknita netkana textilia) sa po-
vrstvuje po obidvoch stranach bitimenom a potom
minerainou zlu¢eninou. Po ochladeni sa zroluje.
Mineralna zlu€enina sa mdze nanadat v dvoch
etapach. Mineralny prasok sa najprv nanala na

spodnu plochu bitumenového povrstvenia pomocou’

valca ponoreného do kupela s vodnou suspenziou
prasdku a potom sa na homu stranu bitumenovej
vrstvy nanasa zmes s hrubSim praskom predhriata
na teplotu 120-160°C. StreSny material je hydro-
fobny, pevny a odolava mrazom.

Konvertor na spracovanie odpadovej priadze
SU 1768677-A1, Maijitel: KIEV CHIMVOLOKNO
PRODN D 01G 11/00

Regenerovana priadza dobrej kvality sa vyrobi

z odpadovej priadze, ak sa pred mykanie zaradi
jednoducha operacia - ¢uchranie. Kusky odpadovej
priadze prechadzaju do trhacky, zbavuju sa zékrutu
a dochadza k separacii elementarnych vlaken.
Regenerované vlakna sa dopravuju pneumaticky do
lisu. Takto spracovany odpad sa mdzZe pouZif na
vyrobu netkanych textilii a kobercov.

Odstranovanie farbiv z odpadovych vod
PAT SU 1768677-A1, Majitel: AS UZB. CHEM. INST.
C 02F 1/28

Farbiva a znelistujuce latky sa odstrariuju z od-
padovych vod z textilnej vyroby pridanim roztoku
obsahujuceho 60-200 mg/ml hydrokremicitanu
vapenatého zmieSanim vodnych 0,2-1,0 % roztokov
kremicitanu sodného a CaCl,. Odpadova voda sa
potom mieSa a koagulat sa separuje. Dosahuje sa
zvysena efektivnost cistenia pri pomerne nizkej
spotrebe koagulantu.

Material na tienenie elektromagnetickych vin
PAT JP 05243787-A, Maijitel: KANZAKI PAPER H
05K 9/00

Na podkladovy material (papier, netkanu textiliu, PE
alebo PES fdliu, hlinikovy plech, papier zo sklenych
vidken sa nand3a tieniaca vrstva kovového prasku
obsahujica izokyanatan, organosilikén a/alebo
fludroziiceninu obsahujucu reaktivnu izokyanatovu
skupinu. Ako kovovy prasok sa pouzije napr. prasok
Fe, kremikova ocel, sendust s priemernou vefkostou
¢astic 1-500 mikrénov. Pripravuje sa jemnym

rozpraSovanim latky vo vode alebo oleji,
elektrolyzou, rychlou koagulaciou alebo
mechanickym  praskovanim. Tieniaci material

nehrdzavie, je odolny voéi pésobeniu kyselin a ma
dihud Zivotnost.
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Material na tienenie elektromagnetickych vin
PAT JP 05267883-A, Majitel: TOYOBO, H 05K 9/00

Papier, netkana textilia alebo tkanina obsahuje
kovové viakna s priemerom 150 mikrénov. PouZiva
sa zliatina Zeleza, obsahujuca min. 70 % hmot. Fe.
20 % tieniaceho materialu tvori bavina alebo PES.
Dosahuju sa vybome tieniace vlastnosti. Material
sa modZze tvarovat. Je vhodny na tienenie
elektromagnetickych a radiovych vin, vin emito-
vanych motormi, poc¢itacmi atd.

Izolacny material
PAT WO 9321 401/A1, Majitel: HALL GW, E 04B
1/78

Izola¢ny material sa vyraba s pouzitim odpadovej
viny nizkej kvality. Strukturalnym vlaknom je PES,
vyplnkové vldkno ma mensi priemer ako
Strukturdlne  vlakno. Spojivo s podobnym
chemickym zloZenim ako Strukturdlne viakno ma
nizsi bod tavenia ako vina, strukturaine a vypinkové
viakno. Optimalne zloZenie izolacného materidlu:
10 hmot.% vina, 10 hmot.% Strukturalne vlakno,
50 % hmot. vypinkové vlakno, 30 % spojivo.
Laminat ma stabilnd Struktiru, je nehorfavy a
zabezpecuje dokonalu izolaciu.

Spongia pre neurochirurgiu
PAT WO 9324086-A2, Majitel: Medgreen Inc., A
61F 13/36

Spongia pre neurochirurgiu je vyrobena zo
stlatenych textinych viaken. Aspori jedna
vonkajdia strana je z porovitého neprilnavého
materialu. Spongia sa v optimalnom pripade
vyrdba z minimaine dvoch laminovanych vrstiev.
Medzi nimi je zabudovany prvok neprepustajuci
Ziarenie, ktory neodraza svetlo do mikroskopu.
Vyplnkovym materidlom je bavina, viskéza, PES
a /alebo PAD, vonkajsia vrstva je z polyesterovych,
kopolyesterovych, kopolyamidovych alebo poly-
amidovych vlaken.

Vyroba tvarovanych sedadiel do automobilov a auto-
kobercov

PAT WO 9324294-A1, Majitel: CREME Art Corp., B
29C 67/22

Penotvornd zmes sa nanaSa na pruzny kryci
materidl. Vytvori sa na nom rovnomema vrstva
peny. Takto pripraveny polotovar sa viozi do formy.
Alternativne je mozné nanasat penotvornd zmes
priamo do formy vyloZenej krycim materialom.
Pena sa vytvrdzuje a po stuhnuti sa vyberie z for-
my. Pri tvarovani sa vyuZiva teplo vznikajluce pri
tvorbe peny a relativne nizky tlak. Penotvornou
latkou je zmes PUR a polymocovinovej zluéeniny,
krycim materidlom moéze byt tkanina, pletenina,
netkana textilia, vinyl alebo koza.
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Textilie s insekticidnou upravou
PAT US 5252387-A, Majitel: Graniteville Co., A 01N
25/34

Textilia na vyrobu stanov ma vnutornd stranu
povrstveni  repelentom  odpudzujucim  hmyz,
vonkajsiu stranu povrstvenu nehorfavym
prostriedkom a na rom je nanesena akrylova
zlicenina.

Ako repelent sa pouziva permethrin. Akrylova
zluCenina chrani  povrstveny povrch  proti
ultrafialovému Ziareniu a O,, ako aj permethrin proti
degradacii. Namiesto vrstvy akrylovej zli¢eniny sa
moéze pouzif hlinikova félia.

Pre publikovanie pripravila Ing. Kamila Rzymanova,
VUCHYV Svit

CHEMICKA, FARMACEUTICKA, PLASTIKARSKA, GUMARENSKA
A STROJIRENSKA DATABAZE FIREM A PRODUKTU V CESKE
REPUBLICE A VE SLOVENSKE REPUBLICE

Promysleny system tvorby odvétvovych katalogg,
zachycuijici informace o firmach v Ceské republice
a ve Slovenskeé republice, o jejich ekonomické a od-
borné ¢innosti  vCetné produktl, provozuje
spole¢nost EXIN.

EXIN, s.ro. je poradenské, marketingové a in-
formacni centrum a vydavatelstvi, které poskytuje
komplexni informaéni sluzby v oblasti chemického,
farmaceutického, plastikaiského a gumarenského
pramyslu a strojirenstvi na teritorich Ceské
republiky a Slovenskeé republiky a podie moznostii v
dalsich zemich stredni a vychodni Evropy.

Odvétvové katalogy vydavané s ro¢ni periodicitou
(anglicky a ¢esky/slovensky) jsou dostupné v knizni
formé a na nosnych mediich.

Jde o nasledujici publikace:

- Cesky a slovensky chemicky priivodce 1994 (4.
vydani, VII/94), 1995 (5. vydani, VI/95)

- Cesky a slovensky plastikarsky a gumarensky
privodce 1994 (2. vydani, IV/94), 1995 (3. vydani,
V/95)

- Cesky a slovensky strojirensky priivodce 1994 (1.
vydani, XI1/93), 1995 (2. vydani, IV/95).

Kazdy prlvodce ma stejnou strukturu informaci
aindext, v kazdém lze vybirat ze souboru vice nez
2 500 firem a ze souboru vyrobkd téchto firem.
Profily firem zahrnuiji kontaktni a ekonomicko-pravni
informace a charakteristiku odbomé stranky
spole¢nosti - az 30 druhd informaci o jedné
spolec¢nosti. V knize Ize vyhledavat z pohledu typu
aktivity, to je zda jde o spolo¢nosti s vyrobni,

obchodni, vyzkumnou, projekéni,inzenyrskou,
montazni, monitorovaci, testovaci, inspekéni,
laboratorni, akreditaéni, technicko-poradenskou

¢innost, zastoupeni zahrani¢nich firem nebo o od-
borné skoly.

Indexy v publikacich poskytuji moZnost vyhledat
spole¢nosti podle okresd, velikosti firmy, typu
aktivity a velmi podrobné podle odborného
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zaméfeni i dle jednotlivych vyrobkd. Metody tvorby

bazi dat sleduji cil zahrnout vSechny spole¢nosti

operujici v branzi a poskytnout aktudini a presna

data.

- Ukrajinsky chemicky privodce 1995 (2. vydani,
1/95)
Vyznamni chemic¢ti producenti Ukrajiny véetné
zpracovateld plastt a pryZze (418 firem). Profily
firem zahmuji adresu, telefon, fax, telex, mana-
gement, vyrobkové skupiny a produkty.
Podrobné ¢lenény je i index vyrobkovych skupin

a vyrobka.
- Vyrobci organickych chemikalii v Rusku,
Armeénii, Azerbajdzanu, Bélorusku,

Estonsku, Kazachstanu, Uzbekistanu a Gruzii
1994 (X/94). Profily firem zahrnuji adresu,
telefon, fax, telex, teletype, managment a pro-
dukty. Obsahuje 108 firem.

Publikaéni €innost zahrnuje i vydavani branzo-
vych katalogl. Napiiklad jde o tituly:

- Cesky a slovensky pramysl vyroby a zpracovani
papiru (122 firem)

- Cerpaci stanice pohonnych hmot v Ceské
republice (780 firem)

- Moravské nemocnice (56 nemocnic) a dalSich
deset katalogl z jednotlivych pramyslovych
obor(.

Kromé& uvedené hlavni publikaéni &innosti EXIN

provadi vybéry informaci z databazi, Direct Mailing,

marketing, vyhledavani obchodnich partnerd

a inzerci ve svych publikacich, které maji uzivatele

po celém svété.

Kontakt: EXIN, s.r.o.
Ing. Vladimir Jane¢ek
reditel
Sefikova 32
637 00 Bmo

tel.: 05/42 2124 51,42215117
fax.: 05/41 22 00 05
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