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APPLIED PHOTOCHEMISTRY - PHOTOTROPY
OF SELECTED DYESTUFFS IN DEPENDENCE
OF SUBSTRATES

Nechwatal, A., Nicolai, M.

Thiringisches Institut fir Textil- und Kunststoff-Forschung e.V., Rudolstadt, BRD

There were surprising intensive colour changes discovered and investigated after the irradiation by the sys-
tems eosine/polyamide and Direct Blue 86/modified dimethyloldihydroxyimidazolidone/polyamide. These
fadings are partly phototropic. Possible causes for this extraordinary effects were discussed for the system
eosine/polyamide.,

Es wurden entdeckt und erforscht unerwartete intensive Farben-Veranderungen nach einer Bestrahlung mit
Hilfe von Systemen Eosin/Polyamid und Direkte blaue 86/modifizierter Dimethyloldihydroximidazolidon/Po-
lyamid. Diese Bleichungen sind teilweise phototropisch. Es wurde (ber die méglichen Ursachen dieser un-
gewohnlicher Effekte fir das System Eosin/Polyamid verhandelt.

Onpejenedbl O HCCIHENOBAHbI HEOXKHJAaHHble HHTCHCHBHBIE H3MCHCHHS I[OCIE OOIVUEHHS € IOMOULBI)
CHCTEMBl S03HH /HONHAMHI H HPAMBIA rolydon 86/ IHMETHIONIHIHAPOKCHMHNA30MI10 I/ I0THAMIT.
YKajaHHbIE NOTACHYTHS SABIATCA YacTHYHO (OTOTpounYecKAME. OOCYAIEHB BO3ZMOKHBIC 1 PHUMNHBI
yKa3aHHbIX 3O HEeKTOB 115 CACTEMbI 303 AH/IONHAMI.

Boli objavené a skumali sa prekvapujuce intenzivne farebné zmeny po oZiareni pamocou systémov
eosin/polyamid a Priama modra 86/modifikovany dimetyloldihydroximidazolidon/polyamid. Tieto blednutia
su ¢iasto¢ne fototropické. Pojednava sa o moznych pri¢inach tychto nezvycajnych efektov pre systém

eosin/polyamid.

Introduction

The starting point of our work was the question
for simple and known dyestuff systems fading dur-
ing effect of sunshine. Such fading textiles could be
marketed as a fashion textile design. In the begin-
ning there were extensive investigations with textile
dyestuffs known for their low light fastnesses. These
dyestuffs belonged to the groups of direct, acid, ba-
sic and natural dyestuffs. In spite of all variations of
procedures by different fibres the expected changes
elapsed much too slowly. Compared to it some par-
tiell phototropic systems showed attractive effects -
they discoloured during irradiation times conform-
ing with daily stay in sunshine.

Eosine

Eosines are known as xanthene dyestuffs with
low light fastnesses. It was previously reported
about their characteristics [1,2], about their use for
photoinduced polymerization [3,4] or for investiga-
tions into aggregation mechanisms [5,7]. The most
interesting effects for our researches showed eosine
B (figure 1).

During initially work it was evident that all textile
fibres finished with eosine B discoloured in the
course of irradiation. The most distinct changes -
from red to a dark violett - have been observed at the
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system eosine/polyamide. In the darkness the fad-
ing relaxed partly within a few hours. The system
were examined later on because of this surprising
phenomenon.

The experimental works are described below.
The dyed sample were irratiated with the light of dif-
ferent UV-portions in a SUNTEST, fadings were
measured by a colour computer and analysed in the
international known CIELAB-system [8]. Increasings
values of DE correspond to the increasing visible col-
our divergences.

Br Br

Fig. 1 Structure of eosine
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Fig. 2 Eosine at polyamide - 0,5 % dyestuff - Change of colour after storage
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Fig. 3 Eosine at polyamide - 1,0 % dyestuff - Change of colour after storage

First of all the influence of colourdepth of eosine on
polyamides had been tested. Figures 2-4 demon-
strate that the colour change (immediately as well as
after seating of irradiated samples in darkness) isn't
beyond the control of the colourdepth.

Which effect does the UV-part of irradiation
have? We tested the intensity of the change of colour
in consequence of irradiation with light of different
spectrum below 310 nm. It is obviously not the case,
as the figures 5 and 6 show in comparison to figure 3.

Obviously the UV-part below 310 nm doesn't
significantly influence fading of eosine dyed polya-
mide.

Vigkna a textil 2(3) 101-108 (1995)

A 'practical" test shows different colour
changes under indoor daylight, outdoor daylight
with a cloudy sky and full sunshine (figure 7). Be-
cause of the results just discussed, these different
colour changes cannot be attributed to the different
UV-parts of light, but only to the different radiant
strength.

Consequently one can see that eosin dyed
polyamides offer impressive changes of colour.
Those fadings correlate partly with the radiation e-
nergy of light, but doesn’t correlate with its radiation
spectrum between 270 and 310 nm. An interesting
fact s the partly phototropy of fadings.
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Fig. 5 Eosine at polyamide - irradiation , 290 nm - Change of colour after storage

Phototropy by interactions between dyestuff and
textile resin-finish

In the practical finishing of textiles phototropic
changes are feared because they counterfeit a low
light fastness. These effects became known mainly
at dyings with some indanthrone vat dyes and phta-
locyanine dyes in connection with some resin finish-
ings at cellulosic fibres [9-11].

Own researches with several dyestuffs have
shown a special striking behaviour of Direct Blue
86 (figure 8).

The most interesting changes of colours appear
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by the combinations of commercial textil resins of
thetyp
- modified melamine-carbamide-resin (resin A)
and
- modified dimethyloldihydroxyimidazolidone
(resinB)
with Direct Blue 86 (changes from blue to dark grey).
Similar to eosine there are considerable differences
among textile fibres - the fadings are more intensive
at polyamide than at cellulosics, too (figure 9).
Figure 9 demonstrates that especially resin Bin
system resin/Direct Blue 86 offers an extraordinary

Vigkna a textil 2(3) 101-108 (1995)
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Fig. 8 Structure of Direct Blue 86
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fading, not only depending on the radiation strength
but also on the UV-part. Kinetic studies (figure 10)
show a partly phototropy of those changes.

Infigure 11 there is once more demonstrated in
what respect the observed changes of colour de-
pend on UV-range between 270 nm and 310 nm.

The system Direct Blue 86/resin B/polyamide
also shows interesting effects, which are contrary to
eosine/polyamide notonly depending on the irra-
diation strenght but onthe UV-part of the spectrum
as well. A large measure of phototropy was ob-
served, too.
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Now we asked ourselves why changes of col-
our are different between polyamides and cellulosic
fibres. Because of the presence of resin the system
Direct Blue 86/fibre is very obscure, that's why we re-
searched mainly the combinations eosine/polyami-
de respectivly eosine/cellulose.

The difference of colour change between eo-
sine dyed polyamide and eosine dyed cellulose

A principal difference of the systems eosine/
polyamide and eosine/cellulose is the kind linkage
between dyestuff and substrate.

As well known on polyamide ionic dyestuffs are
mainly bonded salt-like. Accordingly, eosine should
be linked as an anion with terminal aminogroups. At
cellulose, we have to imagine a simple adsorption on
the fibre surface. The absence of ionic or covalent
binding forces in this case is proved by the light ex-
tractability of dyestuff by cold water.

Different linkages between dyestuff and fibre
should be evident in the remission spectrums. This
difference isn't very striking in comparison of both
systems (figure 12).

The solution of eosine in water and alcohol can
be used as a simplified model for the bond charac-
ter. Eosine is in water dissociated and aquated, con-
sequently such a state is a similar ionic state as in
polyamide. [n alcohol eosine certainly should be dis-
solved in molecular state, this should correspond to
the condition of eosine in cellulose fibres. But both
spectrums don’t show any significant difference! Irra-
diation of both solutions (30 min in Suntest > 290
nm) only led to these low changes of colour which
are also visible at eosine dyed cellulosics. The pres-
ence of neutral salts doesn't influence the low fading
aqueous eosine solution.

Those results point to the following: The doubt-
less different linkage of eosine in polyamide and in
cellulose doesn't effect different spectrums, there-
fore the distribution of electrons apparently doesn't
depend much on the choosen substrats. Therefore fi-
bres should hardly influence the photochemical ac-
tivities of eosine. The similar spectrums and the simi-
lar slow colour changes of eosine in water (without
and with salt) and in alcohol correspond to this con-
ception.

If the kind of linkage to the substrate isn't deci-
sively then the substrate should make itself the sub-
stantial contribution to the striking change of colour
of eosine dyed polyamide.

Fibres as colourless polymers absorb in the ul-
traviolet range, dyestuffs do mainly absorb in the visi-
ble range of spectrum. During irradiation both com-
ponents influence themselves mutually:

- Shielding and filtration in spectral ranges harming
the other component
- Transfer of excitation energy from one compo-

Vidkna a textil 2(3) 101-108 (1995)

nent to the other one

- Actions of photochemical products of one com-
ponent upon the other one

- Production of singulett-oxygen from the triplet
states of excited dyestuffs - especially eosine is
well known as a singulet-oxygen-generator.

There is a lot of literature concerning those ef-
fects. An excellent review of photochemistry of
polyamides is givenin [12].

References concerning interactions between
dyestuff and polyamide have often appeared in lite-
rature. Other substances such as delustring or after-
treatment agents play an important role, too. {13-
18].

The photochemistry of cellulose is described
comprehensively in [19].

in spite of entangled multiplicity of influences
of all containing companion substances cellulose fi-
bres fundamentally show a higher light stability than
polyamid fibres.

If both fibres are dyed with eosine the light sta-
bilities change as visible in table 1.

After 30 min polyamide fibres are fully discol-
oured (see also figure 5), but cellulosic fibres have
not changed their colour by much. As table 1 shows
the changes of colour don't surprisingly correlate
with the physical properties of fibres - obviously
polyamide fibres properties dont deteriorate during
irradiation.

If polyamide doesn't effect to eosine (figure 12)
and eosine on its part doesn't influence the photo-
chemical reaction of polyamide (table 1), then other
factors should play an important role. One influence
might be the dulling agent titandioxide including in
polyamide. It's known that titandioxide changes the
absorbancy dramaticly [12]. But appropriated re-
searches with pure non dulled polyamide yielded
the same fast and intensive fading. This is a hint that
only the polyamide macromolecule respectively its
interaction with eosine should be the cause of inter-
esting colour changes of this systems.

It will be reserved for future works to research
the deeper causes for photochemical reactions of
the system polyamide/eosine.

Experimental

Materials:
dyestufss  Acid Red 91 (eosine) CI-Nr. 45400
Direct Blue 86 CI-Nr.74180
textiles cellulose - viscose fibre-fabrics
125 g/m’
polyamide - polyamide 6 - fabrics
94 g/m’
Dyeing procedures:
eosine
oncellulose  liquorratio1:20
106



Fibre before irradiation after irradiation
Tenacity Extension (%) Tenacity Extension (%)
(mN/tex) (mN/tex)

Cellulose, crude 283 17 277 17

Cellulose, 290 17 287 17

impregnated in

1 % eosine

solution

Polyamide, crude 371 88 389 88

Polyamide, dyed 375 88 373 88

with 1 % eosine

Table 1: Effect of irradiation (30 min, Suntest - light 290 nm) to fibre properties of cellusose and polyamide

impregnation with a x% solution of
eosine,
dying 10 min at 60 °C, padding, dry-
ingat70°C

on polyamide liquorratio1:20
pH 5 with acetic acid, x% dyestuff,
dyeing 60 min
at98°C, rinsing, dryingat 70°C

Direct Blue 86
oncellulose  liquorratio1:20

5 g/l sodium sulfate, x% dyestuff,
dying 60 min

at98°C, rinsing, dryingat 70°C

on polyamide aseosine

Finishing of dyed textiles:

- liquorratio1:30

- 300g/lresin
50 g/l magnesium chloride

- impregnation of fabrics 1 min at
25 °C, padding to 100 % moisture

- drying30minat100°C

- condensing 5minat 150°C

Test of changes of colour:
Irradiation
in SUNTEST CPS (Hereaus) with xenon radiator
global radiant power 760 W/m®
filter systems with absorption limit
at270nm
at290 nm
at310nm
measurement of remissions spectrums and fadings
colour-computer MM 9000 (ICS)
analysis of fadings with colour difference DE
accordingly CIELAB-systeme
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APLIKACIA FOTOCHEMIE - FOTOTROPIE U VYBRANYCH
FARBIV V ZAVISLOSTI OD SUBSTRATU

Nechwatal, A., Nicolai, M.

Na polyamide sa daju dosiahnut farbivami
Acid Red 91 (Eosin) a Direct Blue 86 (Cu-
ftalokyaninové farbivo) zaujimavé a intenzivne foto-
tropné efekty. Diskutovany je vplyv intenzity Ziare-
nia a ultrafialového podielu Ziarenia. Obzviast do-
brd korelaciu s kratkovinnym podielom dopadaju-

Vigkna a textil 2(3) 101-108(1995)

ceho svetla vykazuju farebné prechody na polya-
mide, vyfarbenom s Direkt Blue 86. Okrem toho sa
pokusame zodpovedat otazku, preco prave polya-
mid ako substrat je predpokladom pozorovaného
fototropného fenoménu.
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INTEGRATED PROTECTIVE CLOTHING FOR LOW-
TEMPERATURE WORKING PLACES

Gimpel, S., "Umbach, K.-H.

Textilforschungsinstitut Thiringen-Vogtland e.V., Germany
‘Bekleidungsphysiologisches Institut Hohenstein e.V., Germany

The article will discuss the possibilities to achieve best possible combination of effective protection and high
comfort in wear of the clothing system. In order to specify the comfort in wear more precisely the relationship
between man, clothing and environment is considered in more detail. Thermophysiological and skin-
sensory tests were carried out to assess the comfort in wear of various clothing combinations (underwear,
middlewear, outerwear). Based on investigations carried out the optimal layer structure of the clothing com-
bination was defined.

Der Artikel analysiert die Moglichkeiten zur Erreichung der optimalen Ausgeglichenheit des wirksamen
Schutzes und hohen Tragekomforts des Kleidungssystems. Zwecks der Tragekomfortspezifikation analy-
sieren die Autoren ausfihrlicher die Beziehung zwischen Kérper, Kleidung und Umgebung. Auf Grund der Er-
gebnisse von thermofysiologischen und sensorischen Prifungen an der Haut wurde der Tragekomfort von
verschiedenen Kombinationen der integrierten Kleidungen (Wasche, Mittelschicht, Aussenschicht) aus-
gewertet und optimale Struktur einzelner Schichten der integrierten Schutzkleidung fir Arbeitsstatten mit
niedriger Temperatur vorgeschlagen.

B cTaTbe paccMOTPEHBl BO3MOKHOCTH [OIVUCHHN OUTHMAILHOA KoOMOHHAnHH »(@deKTABHON 3alllHIbl I
BBICOKOTO KOMGOPTAa HOCKH HHTCIPHPOBAHHOR ockKHOA cHereMbl. C neipio cuenadHKanign KoyMdopra
HOCKH paccMOTPEHO OTHOIIEHHE MCAKIY TCIOM  OJCAKI0H n cpenofd. B pamkax mcciejnoBaunf xoxpopra
HOCKN pajHBIX KOMOHHAIHA OJeANbl /uareibmoc ©cihe, CPCAOAS OJACAKJA, BEPXHIA oleKia/ GbLII
OCVIIECTBICHDBI TePMOMH3UOAOTHUCCKHC H  CCHCYAIbHBIC KOMKHBIE TECTBIL Ha ocHOBe pe3svinLTaTon
HCCJI€OBAHOH ObLla UpeUIOAKCHA OINTHMAIhbHasi CTPVKTYpAa  OTJACIbHBIX  CJI0€B  HHTCTPHPOBAHHOH
CHEIOAE K, 1bI Ha3HauYeHHOM L1 padoT B HASKOTCMIIEMICPATY POBIX YC.IOBHIX.

Clanok analyzuje moZnosti dosiahnutia optimainej vyvaZenosti Ucinnej ochrany a vysokého komfortu
nosenia odevného systému. Za ucelom 3pecifikacie komfortu nosenia autori podrobnejsie rozoberaju vztah
medzi telom, odevom a prostredim. Na zaklade vysledkov termofyziologickych a senzorickych testov na
pokozku bol vyhodnoteny komfort nosenia réznych kombinacii integrovanych odevov (bielizen, stredna
vrstva, vonkajsia vrstva) a bola navrhnuta optimalna Struktura jednotlivych vrstiev integrovaného ochran-

ného odevu pre pracoviska s nizkou teplotou.

1. INTRODUCTION

Low-temperature protective clothing is pri-
marily intended to protect the human body from
low temperatures, from ambient temperatures in-
duced by special work environments, from me-
chanical effects and climatic influences. Manufac-
turers of protective clothing offer manifold versions
with various utility qualities, which make it difficult
for the consumer to choose the right kind. However,
protective clothing is only one part of the clothing
people are wearing. Undemeath the protective
clothing other garment is worn, which also effects
protection and comfort in wear. In particular, in the
case of extremely cold environmental conditionsa
sensible combination of different clothing to one
systemis important.

How can the best possible combination of ef-
fective protection and high comfort in wear of the
clothing system be attained?

The comfort in wear is the result of abalanced

109

interaction between the human body, the climate
and clothing. Consequenty, the best possible cor-
relation has to be found between the level of pro-
tection, which should be as high as possible, and
the inconvenience caused by protective clothing,
which should be as low as possible. In order to be
able to specify the comfort in wear more precisely,
the relationship between man, his clothing and the
environment will be considered in more detail here.

2.THE EXCHANGE OF HEAT BETWEEN MAN
AND HIS ENVIRONMENT

One precondition of man's well-being and fit-
ness is an equalized heat balance. On the one hand
to his balance is attained by the human body's ther-
moregulatory system and on the other hand by the
clothes that are worn.

In everything he does, whether it be sleeping
or hard physical work, man himself generates heat
inside the body by means of metabolic processes.

Vidkna a textil 2(3) 109-114 (1995)
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During physical work the human body’ s heat gene-
ration is significantly increased. According to the
amount of physical stress it may be between 100
and 800 W/h. In order to ensure a constant core tem-
perature of about 37°C any surplus heat has to be
dissipated to the same extent as it has been pro-
duced.

By breathing, approximately 10% of the pro-
duced quantity of heat can be dissipated. The
greater part, however, has to be dissipated through
the clothing. This is achieved by a heat flow, which
arises as a result of thermal conduction, convection
and radiation. The heat flow is determined by the dif-
ference in temperature between the body and its en-
vironment; but for the most part by thermal insula-
tion, that is to say by clothing.

Consequently, the human body can dissipate
heat into the environment in several ways.

2.1. Dissipation of heat by thermal conduction

The heat transmission from the body's sur-
face to other surfaces in direct contact with it takes
place by thermal conduction. The human body and
its clothing may roughly be regarded as a multi-
layer hollow cylinder. The thermal resistance may
be calculated as the sum of the individual resis-
tance of each single clothing layer.

This thermal conductivity is a parameter re-
lated to the material and temperature, which may
be gathered from tables and diagrams for certain
materials, but which has to be determined by ex-
perimentation measuring thermal conductivity in
the case of new materials.

2.2. Dissipation of heat by thermal convection

In the air heat is transferred by an aitemation
of the particle layers, i.e. by convection. We can
make a distinction between spontaneous thermal
convection (caused by a difference in temperature)
and forced convection (caused by a current of air).
In the case of a strong current of air an exchange of
air takes place through openings in the clothing or,
in the case of body movement, by the air circulating
within the clothing. Accordingly, a substantial loss
of heat caused by convection can take place.

2.3. Dissipation of heat by thermal radiation

A warmed up body will always transform a part
of its thermal energy into radiant energy. Heat can
be transferred between man and his environment
by radiation, both positively or negatively. The ex-
change of radiation is positive, when the average
ambient temperature is higher than the tempera-
ture of human body's surface. The body collects
heat, e.g. from sunshine or heating devices. When
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the temperature constants are the opposite, the
process would be named a "negative exchange of
radiation”. In this case, the body cools down.

2.4. Dissipation of heat by evaporation

Especially in high air temperatures heat is dis-
sipated by evaporating diffusion moisture and
sweat. Under conditions of thermal comfort and in a
state of relative physical rest, the human body dif-
fuses moisture through the skin and the respiratory
tract. This so-called insensitive perspiration
amounts to approximately 25% of the total heat dis-
sipation. Simultaneously, moisture is dissipated
through the respiratory tract, since the inhaled air is
moistened in the human body. Therefore, the ex-
haled air contains more moisture than the inhaled
despite partial condensation.

Perspiration is an important means of thermo-
regulation. Increased perspiration takes place par-
ticulary when we engage in physical work or when
the air temperature is higher. If the sweat evapora-
tion is not restricted, the body's heat balance can
be maintained. Water vapourtight clothing and high
partial pressures of vapour may have a negative in-
fluence onthe sweat evaporation.

2.5. Dissipation of heat by the heating up of
breathed air

The heat loss caused by breathing (the warm-
ing up of inhaled air) is very small in comparison to
other heat losses. Only in the case of very low tem-
peratures and in times of increased energy con-
sumption in the body caused by physical work
does thisamountrise.

With the help of clothing the heat balance of
the person who wears it under any climatic and
occupational conditions which may occur in practi-
cal use shall be maintained. However, especially
with low ambient temperatures the natural thermo-
regulation of human being cannot cope. In this
case, clothing as a thermal insulating layer plays an
important part.

3.THE COMFORT IN WEAR PROVIDED
BY CLOTHING

In recent years a number of parameters for
clothing, which effect man, could be recorded. This
formed the basis for assessing and pre-
determining the comfort in wear of clothing. The
comfort in wear is made up of several components.
Itembraces:

- the structure of the textile surface

- theshaping of cut for the clothing

- thestructure in the clothing system

- thefitof the individual articles of clothing.
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Fig. 1. Comfort in wear

Thisisreflected by

- thethermophysiological comfort in wear and
- theskin-sensory comfort in wear.
Allcomponents are in aclose interaction.

In the following, the two components
"thermophysiological and skin-sensory comfort in
wear" will briefly be dealt with.

A high thermophysiological comfort in wear is
given if a person's physical performance balance is
equalized.

on the other hand. Especially, for high physical
stress in connection with a high production of en-
dogenic heat this dry heat flow usually cannot ad-
just the performance balance. In such a case, the
body starts to sweat in order to cool down by
means of the "latent" heat flow, which is produced
by sweat evaporation. A "humid" heat dissipation
takes place. This is mainly then found physiologi-
cally unpleasant, when the quantity of sweat ex-
ceeds the absorption capacity of the textile layer

M - P, = H., + H + H,
generation of heat by: dissipation of heat by:
turnover of physical external (mechanical) breathing dry heat evaporation
performance performance output (appr. 10%) heat

heat insulation 1 moisture
| of the clothing | | transport
' ’ capacity ‘
| | of clothing |

|
|

(

Fig. 2. Man’s balance of physical performance

The dissipation of heat once takes in form of a
"dry" heat passage, which is defined by the ambi-
ent climatic conditions, such as air temperature, in-
solation (if existing) and current of air on the one
hand and bythe thermal insulation of the clothing
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next to the skin. A moist textile layer remarkably de-
creases thermal insulation, which in a resting time
after a period of physical stress can lead to super-
cooling of the human body having a detrimental in-
fluence on man's health. Therefore, clothing must
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have a high instationary transport and buffering ef-
fect against liquid and vapourous sweat.

For textile layers worn in close contact with the
skin not only the heat and moisture transport ca-
pacity is recorded, but for a great deal also the di-
rect mechanical interaction between skin and fab-
ric. Textile layers with direct body contact must be
structured in a way which prevents unpleasant per-
ceptions, such as scratching or sticking to sweaty
skin. These processes are described by the skin-
sensory comfort in wear.

How can they be measured?

The capability of textiles and clothing to trans-
port heat and moisture can be measured with the
help of physiological laboratory equipment in the
Bekleidungsphysiologisches Institut Hohenstein (|-
nstitute for clothing physiology in Hohenstein).

One of these devices is the thermoregulation
model for human skin (skin model). In this model, a
porous metal plate, which can be heated and sup-
plied with water, simulates the dissipation of heat
and moisture of the skin. It is possible to differenti-
ate according to the wear situation. The skin model
delivers specific parameters for a given wear situa-
tion, which characterize the physiological quality of
anonwoven textile fabric:

- the water vapour transport capacity;
- moisture balancing factor;
- moisture permeability and drying time.

When used in a prediction formula, these pa-
rameters deliver an evaluation mark TK, which ex-
presses the practically expectable thermophysio-
logical comfort in wear in arange of values between
1 "very good" and 6 "unsatisfactory".

In order to define the actual thermal insulation
and the actual water vapour passage resistance for
acomplete clothing system, a model of human ther-
moregulation was used - the doll with moveable
joints "Charlie". A computer-controlled heating in-
side Charlie's body gives it the body and skin tem-
perature of human being and simulates the tem-
perature control of the latter. From the clothing-
specific parameters, which can be measured with
this doll, the clothing's range of application can be
calculated by means of a "prediction model". The
minimum and maximum temperatures of the range
of application are being deduced.

Skin-sensory comfort characteristics are de-
scribed by material-specific parameters. Such per-
ception, among others, are roughness, scratching,
softness, suppleness and the sticking of the mate-
rial to the skin. Evaluation is done by means of a
comfort mark for the skin sensory analysis. This
mark is influenced by the following criteria:

- water vapour transport capacity
- adhesive power skin/textile
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- wetting of the textile surface

- spreaders on the textile surface
- zonestextile/skin

- stiffness.

4. PROTECTIVE CLOTHING COMBINATION
FOR LOW TEMPERATURES

Protective clothing for low temperatures on
it's own cannot provide the person who wears it
with a complete themmophysioclogical and skin-
sensory comfort in wear. The more important is the
knowledge about what has to be worn underneath
the outerwear. In particular, when high physical
stress causes an increased heat generation and per
spiration despite low ambient temperatures.

Thermophysiological and skin-sensory tests
were carried out with common clothing layers, such
as underwear, middlewear and outerwear in order
to assess the comfort in wear of clothing combina-
tions.

Thermophysical and skin-sensory comfort
characteristics were tested for 10 different under-
wear products. As expected, the cotton products
reached the mark "Very good" for skin-sensory
comfortin wear.

If, however, thermophysical tests are consid-
ered for evaluation as well, the results is reached by
knitwear made of combined materials and not by
the raised cotton underwear. The reason for this re-
sult is the in comparison to synthetic fibres (polye-
ster, polyamide) nonhomogeneous reaction of cot-
ton fibres during the perception of sweat.

Surfaces made of combined materials are de-
signed in such a way, that the inside of the knitwear
mainly consists of non-hygroscopic fibre compo-
nents and the outside of hygroscopic ones. This
way, the inside as a conductive layer can efficiently
carry off perspiration impulses, which are caused
by increased physical stress, into textile layers,
which are more away from the body surface. Com-
pared with all-cotton products, the transport of
sweat is better in these material combinations. The
reason for the all-cotton lingerie's physiologically
worse result in view of perspiration is the fact, that it
transports sweat slowly, through it takes it up from
the skin very well. This has a significantly negative ef
fect on thermal insulation. The moist fabric causes
an unpleasant feeling of cold on the skin and may
impair man's health.

Furthermore, middlewear was tested. Middle-
wear is the clothing which is worn as an intermedi-
ate layer between outerwear and underwear. 10
samples were tested, reaching from a raised work-
ing shirt to thermal clothing. Because middlewear
does not have a direct skin contact, the skin-
sensory comfort in wear was not tested on.

A synthetic fibre fur made of polyester silk was
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the sample with the best thermophysiological prop-
erties out of all tested textiles, such as high thermal
insulation values and a high water vapour transport
capacity.

For the evaluation of outerwear the stationary
wearing conditions are of crucial importance. Be-
cause of the layer structure of a clothing combina-
tion outerwear is furthest away from human skin.
Therefore, instationary conditions are not effective.
The efficiency of outerwear in view of external fac-
tors, such as wind and wetness effects, has a cru-
cial impact on evaluation. For this reason, air per-
meability and repelling effect of top clothes were ex-
amined.

Tests carried out for 10 different versions of
protective clothing for low temperatures showed,
that the application of non-woven stuffing fabric in
outerwear causes a better thermal insulation than
the fabrication of knitting web or weft fur. The
G.S.M. (grammes per square metre) and thickness
of the non-woven fabric are decisive for the heat re-
tarding capacity. The actual thermal insulation is
caused by air, which is locked up and retained inthe
non-woven fabric. Textile fibres are supposed to pro-
vide the required volume and to keep the air inside
it. By means of the fabric structure's bulking power
the volume shall be maintained as far as possible,
eveninthe case of pressure influence.

A low air permeability of top clothes is desire-
able in order to protect the wearer from low tem-
peratures in case of increased blast. This property,
however, must not lead to an increase of the water
vapour passage resistance. In order to avoid a su-
percooling by lowered thermal insulation in case of
sweat outbreaks, it must be possible to carry off wa-
ter vapour to the environment. Based on investig-
nations carried out on fabrics the layer structure of
the clothing combination was defined. In order to
get an optimum clothing combination, the fabrics
with the best test results were used. In designing
the clothing components (underwear, middlewear,
outerwear) the "shell principle® was used as a pro-
cedure. That means, clothing components were de-
signed from "inside to outside" including the re-
quired air layers. Air layers, which are locked up in
the microlimate between the clothes or which are
next to the external clothing surface, are of crucial
importance for the thermal insulation. The thermal
conductivity of resting air is ten times smaller than
that of fibre material. Consequently, in order to
achieve a high resulting thermal insulation, clothing
has to trap a big volume of resting air in the micro-
climate. That means, width and number of clothes
combined have to be properly coordinated.

An undesired ventilation through outerwear's
openings could be prevented by tightly closing
them. This way an exchange of air trapped in the
clothing with ambient air because of a pumping ef-
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fect caused by body movement is prevented.

To be able to incorporate these clothing-
specific parameters, subsequent tests were carried
out on the model of human thermoregulation, the
doll with moveable joints "Charlie".

Based on the thermophysiological data re-
ceived from the model of human thermoregulation,
the application range of a clothing system can be
defined by means of the method of clothing-
physiological precalculation.

Four clothing combinations were tested, con-
sisting of underwear, midddlewear and low-
temperature protective clothing.

The most effective thermal insulation and
good values for water vapour passage were ob-
tained by a sample combination, which had been
coordinated in view of fabric and structure.

Applying these results to practical conditions,
it means:

The model clothing system could be worn
without limitations in a cold storage for a medium
demanding commissioner's job with an energy con-
sumption of 280 W at a temperature of -30°C.

We give our thanks to the Research board of
trustees "Gesamttextil" for the sponsorship of this
research project (AlIF-n0.228D) which was funded
by the Ministry of Economics through a subsidy of
the Working Group of Industrial Research Associa-
tions.
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Application range of clothing systems
energy consumption M=280 W

6210

W 47m/s
B 0,3m/s

Number of clothing systems

-70 -60 -50 -40

-30
Temperature [°C]

-20 -10 o]

Fig. 3. Application range of clothing system

INTEGROVANE OCHRANNE ODEVY PRE PRACOVISKA
S NiZKOU TEPLOTOU

Gimpel, S., “‘Umbach, K.-H.

Textilforschungsinstitut Thiringen-Vogtland e.V., Germany
‘Bekleidungsphysiologisches Institut Hohenstein e.V., Germany

Wrobcovia ochrannych odevov ponukaju $i-
roky sortiment vyrobkov pre rézne pracovné pod-
mienky. Pracovné odevy, poskytujuce ochranu voci
extrémne nizkym teplotam, plnia funkciu vrchného
o$atenia, pod ktorym je oble¢ena bielizeri a stredna
odevna vrstva. Preto je pri navrhovani optimalnej
Struktury integrovaného odevného systému
délezité dosiahnut vyhovujucu koombinaciu Ucin-
nej ochrany a vysokého komfortu nosenia. Pre
bliz8iu Specifikaciu komfortu je potrebné skimat
vztah vSetkych vrstiev medzi fudskym telom, ode-
vom a prostredim. Predpokladom pohody je vyrov-
nana teplotna bilancia. Ovplyvriuje ju termoregu-
la&ny systém tela a odev. Teplo, ktoré sitelo vytvara,
unika ¢iastocne dychanim, prevazne véak cez odev.
Prenos tepla z tela na iné povrchy v priamom kon-
takte s pokozkou je dany tepelnou vodivostou
priliehajuceho materialu. Prenos tepla pradenim sa
uskuto€riuje samovolne (v désledku rozdielu teplot)
alebo nutene (prudenim vzduchu). Cast tepelnej
energie premiena zohriate telo na energiu Ziarenia.
Délezitym prostriedkom termoregulacie je potenie.
Odev neprepustajlci vodné pary zabrariuje odpa-
rovaniu potu. Optimalna teplotna bilancia sa dosa-
huje najma pri nizkych teplotach prostredia pomo-
cou odevu, ktory plnitepelnoizolaénu funkciu.

Komfort nosenia odevu ovplyvriuje Struktura
textilného povrchu, Struktura odevného systému,
strih odevuajeho spravna velkost. Pri hodnoteni
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komfortu nosenia sa zistuje termofyziologicky kom-
fort a senzoricky komfort pocitovany pri dotyku
s pokozkou. Schopnost textilii a odevov odvadzat
teplo a vihkost sa meria Speciainym laboratérnym
zariadenim uréenym na stanovenie fyziologickych
vlastnosti.

Za ucelom zistenia komfortu nosenia réznych
kombinacii bielizne, strednej vrstvy a vonkajsieho
ochranného odevu boli uskutoénené skusky ter-
mofyziologického komfortu a senzorické testy pri
dotyku s pokozkou.

Z desiatich vzoriek bielizne boli najlepsie hod-
notené pleteniny zo zmesnych materialov po-
zostavajuce z vnutornej vrstvy hygroskopickych
vlaken. U strednej vrstvy boli najlepsie vysledky do-
siahnuté u materialu z PES hodvabu. Vyhovel ako
po stranke vysokej tepelnoizolacnej schopnosti,
tak aj po stranke vybornej priepustnosti par.
U vonkajSej vrstvy integrovaného ochranného
odevu sa hodnotila priepustnost vzduchu a nepre-
mokavost. Pozitivne sa prejavilo pouzitie izolaéne;
netkanej textilie. PoZzaduje sa, aby povrchovy ma-
terial s nizkou priepustnostou vzduchu bol zaroveri
schopny odvadzat vodnu paru produkovanu telom.
Na zéklade zistenych vysledkov bol navrhnuty op-
timalny variant integrovaného ochranného odev-
ného systému pre osoby, ktoré pri teplote do
-30 °C vykonavaju fyzicku ¢innost so spotrebou
energie 280W.
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DRYING OF THE POLYESTER

Brejka, O.

Research Institute for Man-Made Fibres, s.e., Svit, Slovak republic

The brief survey of basic criteria, that must be respected by selection of the most convenient type of the dry-
ing device used for polymer dryingis shown in this work.

At the same time the comparison of operation costs for 3 different types of drying devices used for polyester
dryingis shown.

In der Arbeit ist angefiihrt ein kurzer Uberblick der Grundkriterien, die man beachten muss bei der Auswahl
derbesten Trocknungs-Vorrichtungen, die verwendet wurden zim Trocknen von Polymeren.

Gleichzeitig wurde angefuhrt auch der Vergleich von Betriebs-Aufwéanden dreier verschiedener Typen von
Trocknungs-Vorrichtungen, die verwendbar beim Trocknen von Polyester sind.

063011 OCHOBHBIX KDHTCDHﬁ VUHATHIBAEMBIX 1IDH 110;100p¢ UPATOIHOTO THIIA CVIITHILHOTO 060p_\';u)3aﬂnx pIN B2t
CYLIKH IOJIHMEPOB CpaBHCHbI 9KCIIVaTallOHHbIC PAacXoO/ibl 3 pa3nblX THIOB CVIIH/JIBHOTIO o(’)opynoaaum{
OPpHAMCHIACMBIX IJs CYIIIKH noausd apa

V praci je uvedeny struény prehlad zakiadnych kritérii, ktoré je nutné zohladnit pri vybere najvhodnejsieho
typu susiaceho zariadenia pouZivaného pre su$enie polymeérov.
Zéaroveri je tu uvedené porovnanie prevadzkovych nakladov 3 rdznych typov su$iacich zariadeni

pouzivanych pri sudeni polyesteru.

Drying, thermosetting and conditioning of
polymers and synthetic fibres are important stages
in many manufacturing lines that process polyester,
polyamide, polypropylene and other types of syn-
thetic polymers.

Drying, an important intermediate stage in po-
lymere processing, has'nt often been appropriately
appreciated. A low content of the moisture is the ba-
sic demand before processing of many polymers in
manufacture of fibres, sheets and bottles. Remov-
ing of water or a solvent before melting is necessary
to prevent degradation, that takes place in pres-
ence of moisture. At the same time other reasons or
e.g. a decrease of transportation costs, a removal
of work with volatile products or more simple ma-
nipulation with granules of polymers can also serve
as the argument for a drying. So that, drying sys-
tems play an important role in fiber and plastic in-
dustry. Universally, 2 drying methods for drying of
polymere materials are used: vacuum drying and
hot-air drying, that is most extended in operation.

At present, a wide range of drying devices is
accessible. The selection must be taken with regard
to following criteria:

1. Characteristic of the material: the material that
is to be dryed and one’s physical properties
have great influence not only on the selection of
dryer type but also on supplementary devices.
E.g., an amorphous polyethylene passes with
in creasing of the temperature through a sticking
stage to the temperature that is required for dry-
ing. During this stage it is necessary to use vari-
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ous forms of mixing that help to prevent a device
locking.

2. Characteristic of drying: This characteristic
strongly depend on chemical structure of the
macromolecular .substance. On the one hand,
non-hydroscopical molecules as PP, PS or PE
that have only superficial moisture have short
drying times. On the other hand drying and
conditioning of hydroscopical polymers as PET,
PAD 6, ABS, PAD 66, PC, PBT with internally
bonded water requires longer periods of material
restrain in drying device as a consequence of
the diffusive process.

Figure 1 shows typical drying curves of several

most used polymer types.

Drying of a hydroscopic material is the pro-
cess of water migration from inside of the polymer
part (a granulate, a granule) to the surface. There-
fore, if the polymer is presented as small parts (a
dust), then water must overcomes a shorter path
and the drying time is shorter. Universally the time
for polyester drying occurs in range from 4 to 8
hours and more.

in case of PAD-6 the balance is achieved after
3 - 5 hours. The polymer must be dryed before pro-
cessing to prevent degradation inside the extruder,
at the same time the drying conditions must have al-
ready been set during the period of drying, so that
the polymer degradation don't arise owing to e.g.
high temperature or one arise only in a neglecting
degree (in case of the polyester, the drop of the in-
ternal viscosity is recorded).
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Fig. | Characteristical drying curves of several polymers
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Fig. Il Forms of dryers

What is the temperature of drying air concern-
ng, it ought to be as high as possible. Higher tem-
perature increases the water migration speed to the
oolymer surface. Of course, the complete chemical
process, that take place in period of the drying
namely thermical degradation, limits the maximum
drying temperature for PET up to 180°C. Changing
of the structure from amorphous to crystalical form
~hen parts are heated at temperature 90 to 100°C
s characteristical for PET.

Granules are already sticking one another as a
result of surface melting at this temperature. Drying
system must be divided into two stages to avoid
this effect. In first one the crystallization and pre-
neating of granules occur and in the second one the
oroper drying takes place. Various types of mixing
and mixers are used in the first stage to avoid stick-

ng of granules. Temperatures approx. 150-170°C,
that can be achieved by heating of the dryer using
neating mainly by hot air of controlled moisture that
Jeliver one’'s heat to the polymer by passing
through it’s layer, are used in the second stage. As a
result of water concentration inside of parts and at
the surface, the molecules of water migrate to the
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surface of granules and they are carried by air out
from the dryer.

Important roles play the dew point of drying
air. The first one is that the lower the dew point of air
is the more increase the kinetics of water migration
to the part surface and therefore the time of drying
becomes shorter.

The second one is that the dew point deter-
mines the level a polymere to be dryed. When pro-
cessing PET, the content of moisture must be kept
at max. 30 ppm. To keep this level of drying the dry-
ing air of the dew point in range from -40 to -50°C ,
must be used. A volume flow of drying air is also of
importance. More rapid air flow transport more
quickly the moisture from the surface of parts away.
Therefore increasing of air flow increase also the
drying speed and then makes possible to shorten
the stop time of the polymer inthe dryer.

This air speed must correspond to the size of
polymer parts. When smaller parts are to be dryed
(a dust) carrying out from proper dryer can occur
and that could result in stopping of discharge air
piping. This event would cause putting the dryer out
of operation for certain operating period.
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1 - Reservoir of the granule
3 - Mixer

4a - Dryer

4b - Crystallizator
5 - Cyclone
5a - Container

6 - Filter

7 - Blower

8 - Heater

9 - Absorber
16 - Cooler

vihky PES granulat - moist PES granule
odfuk vzduchu - air outlet

suchy PES granulat - dry PES granule
stlaceny vzduch - compressed air
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1- Zasobnik granulatu

2 - Vibracny Zlab

3 - Rotacny ventil
4a - Krystalizator
4b - SusSiaren

5 - Cykion
5a - Kontajner

6 - Filter

7 - Duchadlo

8 - Ohrievaé

9 - Absorbeér
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Reservoir of the granule
Vibrating channel
Rotary valve
Crystallizator
Dryer

Cyclone
Container

Filter

Blower

Heater

Absorber

vihky PES granuldt - moist PES granule

odfuk
suchy
stlace

vzduchu - air outlet
PES granulat - dry PES granule
ny vzduch - compressed air

1- Zasobnik granulatu
3 - Miesadlo
4a - Susiaren
4b - Krystalizator
5- Cyklén
5a - Kontajner
6 - Filter
7 - Duchadlo
8 - Ohrievaé
9 - Absorbér
16 - Chladi¢
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3. Laboratory testing: laboratory material testing
ought to be done before selection of a dryer. This
act ought to determine optional operational con-
dition, convenient manipulation with material as
well as quality parameters of being dryed pro-
duct.

4. Dimension of the device: The size of the device,
that was determined by laboratory tests, must
correspond to the volume flow of material, e-
nergy as well as thermal losses. Of course, the
necessity of supplementary device connections,
that make possible conditioning of used air to
required parameters, res. using of it's thermal
energy after leaving of the dryer must be taken in.
An appropriate attention must be payed to the
form of dryer for ensuring of continuous material
transition across the drying device.

Figure Il shows 3 different types of column dry-
=rs. The form (a) is unsuitable. The sketch has al-
ready illustrated the heterogenous material flow.
The ellipse shown inside is created by secondary
polymer flow, that is quicker than basic flow. An
non-equivalent product flow caused by an unequal
stop time and also by an unequal content of the
granule moisture is the result. Forms (b) and (c) are
better but only the form (c) when being equipped by
an especially adapted inlet for the hot air ensures
steady flow and stop time.
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VLHKY i ODFUK 1 - Zasobnik granulatu
PES GRANULAT VZDUCHU 3 - Miesadlo
4a - Susiaren
4b - Krystalizator
; VSTUPNY 5 - Cyklon Fig.V
1 VZDUCH 5a - Kontajner 1 - Reservoir of the granule
§ 7 - Duchadlo 3 - Mixer
8 - Ohrieva¢ 4a - Dryer
9 - Absorbér 4b - Crystallizator
12 - Filter 5 - Cyclone
14 - Oddelovaé vody 5a - Container
i 7 - Blower
j 8 - Heater
: 9 - Absorber
12 - Filter

14 - Separator of water

vihky PES granuldt - moist PES granule
odfuk vzduchu - air outlet

suchy PES granuldt - dry PES granule
vstupny vzduch - air admission

The distribution of the temperature from the
middle to the walls of the dryer also influence the
stop time. Using of the right type and economically
most advantageous thickness of lagging is also of
importance.

At present various types of drying systems are
used for polyester granule drying. There are 3 types
of dryers asserted because of operation costs com-
parison to help for correct selection of the dryer.
Considered processing data, that are proportion of
air and granulate quantity, technological tempera-
tures, stop time and form of the dryer are not as-
serted.

Let us suppose the dew point of used air to be
min -40°C, starting material moisture to be
0,2%vol. and content of product moisture to be
0,002%, the basic difference of considered dryer
types ought to be only in consumption of the en-
ergy. Following dryers are compared:

A) open system with the compressed air
B) open system with using of the atmospherical air
C) closed system (type AQUAFIL)

The brief illustration of drying devices:
1) Open system with the compressed air (Figure 1)

The column dryer consists of the fluid bed
type crystallizator and the proper dryer. Dosing of a
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granulate into the crystallizator is controlled by a vi-
brating channel and arotary valve.

The crystallizator works with the great air flow,
that is moved by a blower. At the top part of the crys-
tallizator is the hot air blown away flowing through
the cyclone, where the dust is discharged. After re-
entering the crystallizator, air is cleaning by passing
through the filter and one is heated to the required
temperature in the heat exchanger. The com-
pressed air enters the part of the proper dryer after
having been dryed and having been heated on the
technological temperature. When the air pressure
overcomes the allowed limit in the system, the ex-
cess part of the hot air is released in the place be-
hind the blower before entering the crystallizator.

Disadvantages:
- greatconsumption of the energy is required
by the compressed air production
- great amount of heat escapes during re-
leasing of hot air without one’s re-utilizing
- the vibrating channel and the rotary valve
product another dust
- this type of crystallizator has not correct
defined stop time of granulate
The new dryer developed in KARL FISCHER
comp. (Figure IV) is the improved type of the dryer
operating with the compressed air.
This dryer type consists of a proper part of
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dryer and a part of crystallizator equipped with a
twisting and a turbulence combustion bed provid-
ing an uniform degree of crystallization as well as un-
sticking of granules by constant moving in the pe-
riod of heating and the precrystallization. The level
ofgranule in the crystallizator is controlled. After be-
ing dryed and being heated the compressed air en-
ters the bottom part of the dryer and after giving the
heat to the polymer and withdrawing of the mois-
ture leaves to the top part of the dryer into the cy-
clone, where the dust is discharged. An part of this
clean air is utilizing for heating of the crystallizator
as well as the dryer in the second flow.

Disadvantages:
- an part of heat leaves the system without
re-utilizing
- higher costs for water distribution are re-
quired in this systeme

2. Open system with using of the atmospheri-
cal air (Figure V).

In the top part of the dryer is situated an crys-
tallizator where an mixer rotates very slowly to
avoid sticking of granules.

Drying is realized in two stages. The air enters
the systeme through a filter and a heat exchanger,
where one is cooled by water. Water leaves this air
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in a water separator. Later the air is dryed by pass- The decision is often made for a dryer with low

ing through the adsorber on the usual atmospheri- price without detail comparison of operational
cal pressure. This air, heated on the required tem- costs with another more expensive types of dryers,
perature in the heat exchanger, enters the bottom These costs can overcome the first cost as well as
part of the column dryer and passes even through operational costs of more economical drying de-
the crystallizator, where leaves the dryer in the top vices that are more pretentious of investment.

part. In the cyclone the dust is discharged and at

the same time a part of this air is utilizing as a heat- REFERENCE:

carrying medium by heating of the air to the dryer.
1. W. Karasiak: Drying of polyester granules: International Fiber

DisadvantageS' Journal, April 1994, p. 36.

- agreat amount of the heat leakes from the
system by releasing of the hot air from
the cyclone

- all the air amount must pass through the
whole dryer, what causes great pressure
loss

- anecessity of the cooling water connection

- as a result of the high temperature cold
water must be used in the top part of the
dryer for cooling of the granulate enter from
reservoir as well as flanges of the
dryer.

3. Closed systeme (type AQUAFIL): Figure VI

The dryer body is similar as in the system No.
2. This one works with two closed air systems. The
air used in both cycles leaves the top part of the
dryer and after the dust being discharged in cy-
clone and after being more finely filtered in filter one
is carried away to the 2 systems.

In I-th system the air is transported by using
the blower through the air dryer (the absorber) and
after having been heated at required temperature in
the heat exchanger to the proper dryer.

At the same time the air is transported by the
second systeme through the blower and the heat ex-
changer to the top part of the dryer - crystallizator.

Disadvantages:

- 2circulating circuits

- aspecial air dryer and blowers with the ad-

justable speed

The biggest saving of energy are achieved by
using the closed systeme (the type AQUAFIL) asre-
sulted from the comparison of the total amount of
discharged water, heat losses, consumption of
cooled and cooling water, electric energy con-
sumption of heaters and drives of individual de-
vices./1/ The difference in the investment costs re-
turns during short period of this type dryer using .

The final selection of an suitable dryer for
given process must be performed after an consi-
deration, that regards total price of the device, ope-
rational costs, properties of the product, variability
of the dryer as well as the reliability in operation.
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SUSENIE POLYESTERU

Brejka, O.

Vyskumny ustav chemickych viaken, 8.p., Svit, Slovenska republika

Susenie je dolezity medzistupent pri spra-
covavani polymérov, ktorych schopnost navihavat
mobze spbdsobovat uréité problémy pri ich nasled-
nom pouziti. Odstrariovanie vody pred tavenim po-
lymeérov je tieZz nevyhnutnost z dévodu zabranenia
degradacie, ktora je iniciovana vihkostou a pod-
porovana tepelnym namahanim. Zarover véak i iné
dovody, ako napriklad zniZzenie transportnych na-
kladov, odstranenie prace s prchavymi produktami
¢i lahsia manipulécia s granulatmi polymérov mézu
sluzit ako argument pre susenie.
Vo v8eobecnosti sa pouZivaju 2 metddy
sus$enia polymérov: vakuové suSenie a suSenie
horicim vzduchom.
Privybere najvhodnejsieho typu susiaceho za-
riadenia je potrebné zohladnif nasledujuce kritéria:
- charakteristika materialu: material, ktory ma byt
suSeny a jeho fyzikalne vlastnosti maju velky
vplyv nielen na vyber typu susiarne ale tiez do-
plfiujucich zariadeni

- charakteristika su$enia: zavisi od chemickej
Struktiry makromolekulovej latky. Je tu nutné
dodrzat presne stanovené teploty vzduchu
(@ teda i polyméru) a dobu zadrze polyméru
v susiarni. Pri suseni je velmi vyhodné pouZivat
susiaci vzduch, ktorého rosny bod sa pohybuje
v rozmedzi od -40 do -50°C. Délezity je tu sa-
mozrejme i objemovy prietok suSiaceho
vzduchu, ktorého mnozstvo zavisi od jeho te-
ploty, obsahu vihkosti a od pozadovaného stup-
favysusenia polyméru.

- laboratérne testovanie: ktoré by malo urcit op-
timaine opera¢né podmienky

- rozmery zariadenia, ktoré boli vlastne urlene
laboratérnymi testami a musia byt v sulade
s hmotnostnym tokom materidlu, energii.

Pre suSenie polyesterovych granul sav suc¢as-
nosti pouzivaju rézne typy susiarni. Kvoli porov-
naniu prevadzkovych nakladov su v tomto ¢lanku
uvedené 3 typy susiarni. Toto porovnanie by malo
napomoct spravnemu vyberu zariadenia. Uvazova-
né spracovatelské Udaje, ako pomer mnozstva
vzduchu a granulatu, technologické teploty, doba
zadrze i tvar susiarni nie je tu uvadzany. Ak pred-
pokladame, Ze rosny bod pouzitého susiaceho
vzduchu je miniméaine -40°C, pogiatoéna vihkost
materialu je 0,2% hmotn. a obsah vihkosti produktu
je 0,002%, potom zakladny rozdiel priuvazovanych
typoch susiarniby mal byt len v spotrebe energii. Su
to tieto nasledujuce susiarne:
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a) otvoreny systém so stlacéenym vzduchom (firmy
KARL FISCHER)

b) otvoreny systém s pouzitim atmosferického
vzduchu

c) uzavrety systém (typ AQUAFIL)

Z porovnania celkového mnozstva od-
strafiovanej vody, tepelnych strat, spotreby chlade-
nej a chladiacej vody, spotreby elektrickej energie
ohrevov a pohonov jednotlivych zariadeni vyplyva,
Ze najvacsie uspory sa dosiahnu pouzitim
uzavreteho systému. Je to susSiareri typu AQUAFIL,
ktora ma v hornej ¢asti umiestneny pomaly rotujuci
krystalizator a ktora pracuje s 2 uzavretymi cirku-
lacnymiobvodmivzduchu.

Vzduch pouzivany v oboch cirkulaénych cyk-
loch odchadza z vrchnej ¢asti susiare a po od-
straneni prachu sa odvadza do 2 cyklov. V prvom
cykle sa vzduch dopravuje po Uprave do vlastnej
susiarne a v druhom (samozrejme tiez po jeho vy-
hriati) do krystalizatora.

Konec¢ny vyber vhodného typu susiarme musi
byt prevedeny po uvahe, ktora zohladni celkovu
cenu zariadenia, prevadzkové naklady, viastnosti
produktu, operativnost a pruznost susiarne a tiez
v neposlednomradeibezpecnost.
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HUMANO-ECOLOGICAL PROPERTIES OF PRODUCTS:
CONDITIONS OF EVALUATION IN THE SKTC-119

Pollakova, R., Mikolkova, A.

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

The objective of humane ecology of textile production is to specify harmful substances contained in textile
materials with either direct or indirect adverse health effects. Potential adverse health effects of hazardous
substances which may be present in textile products after processing and treatment were studied in detail
to suggest exposure levels and establish criteria for evaluation of humano-ecological properties of textile
products. Assessment of humano-ecological properties of textile products carried out by the State Testing
Centre SKTC-119is based on the criteria. Our hitherto experience shows that the textile products do not of -
ten comply with the limits for content of formaldehyde, colour fastness (water, perspiration) and content of
some heavy metals (Pb, Cr, Cd, Ni, Zn).

Die Grundlage der Humanotkologie der Textilproduktion beruht in der Spezifikation der Anwesenheit von
Schadstoffen in Textilien, die unmittelbar, bzw. ais Folge durch Zersetzung oder Anreicherung im Organis-
mus des Menschen seine Gesundheit bedrohen kénnen. Durch ausflhrliche Untersuchung mdglicher
negativer Einflisse von Schadsstoffen, die im Prozess der Textilherstellung "an Textilerzeugnisse gelangen
kdénnen", wurden Parameter und Kriterien zur Bewertung von humanokologischen Eigenschaften der Tex-
tilerzeugnisse spezifiziert. Die angefuhrten Kriterien wurden zur Grundlage fir die Bewertung von hu-
mandkologischen Eigenschaften der Textilerzeugnisse in der Staatlichen Prifstelle SKTC-119. Aus bisheri-
gen praktischen Erfahrungen kann eindeutig festgestelit werden, dass die meisten Méangel hinsichtlich der
Qualitat von Textilerzeugnissen im Gehalt an Formaldehyd, in Farbechtheiten (Wasser, Schweiss) und im
Gehalt an einigen Schwermetallen (Pb, Cr, Cd, Ni, Zn) vorkommen.

LIC.'ILIO I‘.\'Mallll()f] HKOJTOTHHE TCKCTHABLHON HPOJNVKILHIT SABACTCH OUPCICICHIC HAa IIUIL BPCIHAIX BCINECCTB B
TCKCTILIBHBIX MaTeplia/iax, KOTOPBIC MOIVT HCHOCPC/ICTBCHHIO ILTH BCIICIICTBHC pactaia I HaKOIICHIL B
OPrana3MCe UCTOBCKA ITOIBCPrATL €10 3/LOPOBLC OllACHOCTIL. Hexons s 11&),'{1)0(‘)[]0['0 M3VUCHHS BO3MOKHBIX

OTPHIATC ILHBIX BAHAHNA BPCIHBIX BCHIECTB, KOTOPLIC MOIYT B IPOIECCCe HPOHIBOICTBA IIPOHHKHVIL B
TCKCTILILHBIC M3.1€ 11 ObLII CUHCIE(HILEPOBAH LI HAPAMCTPBI T KPHTC PHH ONCHKI I'VMAHHO HKOTOTIIUCCKIIX
CBOMCTB TCKCTHIBHBIX H31CTHMA. Drn Kpaurepui cra’in OCHOBOM LI OICHKI 1VMAHHO - 9KOJTOIHYECKIIX

CBOMCTB TEKCTIABHBIX 1131eaul B Locviapersennon neusrrateapnon crannmn CKTIL - 1190 Tpeseiyvinuia
HPAKTHUCCKIT OUBIT SCHO HOKA3ald UTO, HCJOCTATKIL Hallle BCCro HOSBIMIOTCS B Colie paRatil (oparaibie-
FIfA, HPOUHOCTH OKPackn  (BOJA 110T) H B COACPARAINT HCKOTOPBIX TsaAcabx asera.ios. (Pb, Cr, Cd, Ni, Zu).

Zakladom humannej ekoldgie textilnej produkcie je $pecifikacia pritomnosti 8kodlivych latok v textiliach,
ktoré bezprostredne, resp.nasledne, rozkladom alebo hromadenim v organizme ¢loveka mdzu ohrozit jeho
zdravie. Podrobnym skumanim moznych negativnych dopadov $kodlivych latok, ktoré sa mbZu v procese
textilnej vyroby "dostat na textilné vyrobky" boli vy$pecifikované parametre a kritéria hodnotenia huma-
noekologickych vlastnosti textilnych vyrobkov. Uvedené kritérid sa stali zakladom pre hodnotenie huma-
noekologickych vlastnosti textilnych vyrobkov v $tatnej skusobni SKTC-119. Z doterajSich praktickych
skusenosti je mozné jednoznacne konstatovat, Ze najviac nedostatkov v kvalite textiinych vyrobkov sa
vyskytuje v obsahu formaldehydu, stélostiach vyfarbenia (voda, pot) a v obsahu niektorych tazkych kovov
(Pb, Cr, Cd, Ni, Zn).

The term of humane ecology was separated
from the general term of ecology in connection with
the need to assess the risk of consumer goods in
particular textile products to safety and humane
health.

The objective of humane ecology of textile pro-
duction is to specify harmful substances contained
in textile materials with either direct or indirect ad-
verse health effects.

Direct adverse health effects exhibit hazar-
dous chemical compounds that are able to diffuse
into human skin, irritate mucous membranes, sub-
stances that are classified as carcinogenic or those
that may evoke allergic, e.g.dermal reaction. From a
consumer point of view, the presence of such
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chemical compounds e.g. formaldehyde or some
kinds of dyestuffs is not acceptable.

Indirect adverse health effects are caused by
accumulation of harmful substances e.g. heavy me
tals in the organism. The organism is not able to re-
lieve or decompose them and therefore they are be-
ing accumulated e.g. in liver and they may lead to
negative changes in the organism and to serious
health problems.

Potential adverse health effects of hazardous
substances which may be present in textile pro-
ducts after processing and treatment were studied
in detail to suggest exposure levels and establish
criteria for evaluation of humano-ecological pro-
perties of textile products. These criteria were taken

122



over successively to a number of schemes

launched by various consortia, associations etc. in

Europe. The aspects covered by the criteria of all

the schemes are summarized below:

- pH - level in aqueous extract

- amount of free and partly hydrolyzable for-
maldehyde (HCHO)

- content of extractable heavy metals (As, Pb, Cd,
Cr, Co, Cu, Ni, Hg, Zn)

- content of pesticides in purified extracts (textiles
containing natural fibres only) e.g. DDT, Aldrin,
DDE, DDD, Heptachlor, Heptachloroepoxide,
Sevine, Lindane, 2,4-D, 2,4,5-T etc.

- content of pentachlorophenol (PCP), deter-
mined in preservatives, dressing agents and fi-
nishing agents. Content of pentachlorophenol is
to be determined in textile floor coverings only in
pile containing wool fibres

- testto verify application of azo-dyestuffs that are
being decomposed during reduction to
arylamines of MAK Ill A1 group. These com-
pounds have been proved to cause cancer to
human body

- MAK Il A2 group considered carcinogenic by
IARC and-or ETAD to animals exposed to these
compounds under conditions comparable with
occupational conditions in manufacture of the
compounds or azo-dyestuffs

- useof carriers containing chlorine

- colour fastness to water, perspiration, washing,
rubbing and saliva

- emmissions of volatite and malodorous com-
pounds (toluene, styrene, vinylcyclohexane, 4-
phenylcyclohexaneetc.)

- sensor odourtest.

Assessment of humano-ecological properties
of textile products carried out by the State Testing
Centre SKTC-119is based on the above criteria. As-
sesment of humano-ecological properties requires
to cope with quite exacting testing and evaluation
procedures and methodics, adequate technical
equipment and optimal reproducibility of results.
Therefore the testing laboratories have been
equipped with new instrumentation. A new atomic
absorbtion spectrophotometer Spectra 250 plus
from VARIAN was bought for qualitative determina-
tion of content of extractable heavy metals. ECO-
TRIBO polarograph has been used for the same pur-
pose.

Hewlett Pacard’s gas chromatograph 5890 Se-
ries |l with flame ionization detector (FID) and elec-
tron capture detector (ECD) were installed in the
testing laboratories to determine content of pesti-
cides, pentachlorophenol and some arylamines in
purified extracts.

pH - level in aqueous extract is being deter-
mined in accordance with ISO 3071, STN 80 0066,
DIN 54 275 and DIN 54 276 in SKTC-119. Content
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of formaldehyde can be determined by the testing

staff according to Japanese method "Law 112"

(MITI 122-72), Finish Standard SFS 4996, BS 6806,

American Standard AATCC-112 and CSN 80 0290.

Content of heavy metals in the extract is being
determined by atomic absorption spectropho-
tometry or by polarography (e.g. in accordance with
DIN 38 406, ISO 8288, ISO 5666, EN 71-3). Deter-
mination of content of pesticides is being prapared
in conformity with ISO and EN Standards by gas
chromatography:

- content of pentachlorophenol and aromatic hy-
drocarbons are being determined by gas chro-
matography

- methodics are being adopted to determine
presence of azo dyes in textile materials. This
determination is rather exacting

- colour fastness of textile materials is being de-
termined in accordance with STN, EN and ISO
105inSKTC 119.

The above mentioned criteria established for
evaluation of humano-ecological properties, or
most of them, constitute the basis of certification of
textile products in SKTC-119.

Our hitherto experience shows that the textile
products do not often comply with the limits for con-
tent of formaldehyde, colour fastness (water, per-
spiration) and content of some heavy metals (Pb,
Cr. Cd, Ni, Zn).

The threshold values of colour fastness are
based on former work standards, departmental
standards or present branch standards and they
correspond to those valid in EU (OKO-TEX stan-
dard 100, latest Nordic Environmental Labelling
Scheme and other EU criteria and those of depart-
ment stores in Europa). The State Testing centre
SKTC-119 cannot admit less stringent threshold
values and it does not want to. The manufacturers
who would not comply with them could not export
their textile products to EU countries. The criteria
are fully in accordance with the European standard.
Drafts of criteria for content of harmful substances
have been worked out as well. We were assured by
the Ministry of Health of the Slovak Republic that
they will be authorized before certification will be
obligatory.

The objective of evaluation of humano-
ecological properties of textile products is con-
sumer health protection. In spite of the fact that tex-
tile products do not belong among the most harm-
ful products regarding ecology and safety they
should not increase potential risk to humane popu-
lation. The greatest quantity of harmful substances
penetrate into humane organism from the atmos-
phere and victuals. Textile materials are less harm-
fulin comparison to them. On the other hand the in-
creased number of allergies, skin diseases and
other health problems confirm expilicitly legitimacy
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to evaluate humano - ecological properties of next-
to-skin textile products and textile products for ba-
bies.

Lectured at the Conference "Ecology in Textile Production"
organized on the occasion of 25th anniversary of the Re-
search Institute for Textile Chemistry in Zilina on April 19-20,
1995.

PODMIENKY HODNOTENIA HUMANOEKOLOGICKYCH
VLASTNOSTi VYROBKOV V SKTC - 119

Pollakova, R., Mikolkova, A.

VUTCH-CHEMITEX spol. s r.o., SKTC - 119, Zilina

Pojem humannej ekologie bol vy&leneny z cel-
kového pojmu ekoldgia v suvislosti s potrebou
blizSie kvalifikovat bezprostredny vplyv vyrobkov
dennej potreby, predovSetkym v8ak textilnych
vyrobkov, na €loveka z hfadiska moznosti poten-
cialneho ohrozenia jeho zdravia.

Zakladom humannej ekoldgie textiinej pro-
dukcie bola 3Specifikicia pritomnosti skodlivych
latok v textilliach, ktoré bezprostredne, resp.
nasledne, rozkladom alebo hromadenim v orga-
nizme ¢loveka mézu ohrozit jeho zdravie.

Bezprostredné ohrozenie zdravia moézu
vyvolat chemické zlu€eniny tym, ze napr. drazdia
sliznice alebo pokozku ¢loveka alebo bol u nich
preukazatelne zisteny karcinogénny alebo aler-
gogénny vplyv. Takymi latkami su napr. formalde-
hyd a niektoré druhy farbiv.

Sekundarne ohrozenie zdravia cloveka je
vyvolavané hromadenim $kodlivych latok, napr.
taZkych kovov v organizme &loveka. Tym, Ze sa ich
organizmus nedokaZze zbavit alebo ich rozlozit, hro-
madia sa napr. v pe€eni a po urditej Casovej dobe
mdzu vyvolat negativne zmeny v organizme
¢loveka alebo vyvolat problematické choroby.

Podrobnym skumanim moznych negativnych
dopadov skodlivych latok, ktoré samdzu v procese
textilnej vyroby “dostat na textilné vyrobky" boli
vy$pecifikované parametre a kritéria hodnotenia hu-
manoekologickych vlastnosti textilnych vyrobkov.
Tie boli postupne pretransformované do viacerych
- systémov, ktoré boli v Eurépe zavedené v rdmci
zdruzeni, konzorcii a pod. Aj napriek tomu, Ze ich je
niekofko, podstatou prakticky v8etkych je skusanie
ahodnotenie tychto vlastnosti:

- stanovenie pH vodného vyluhu

- stanovenie obsahu volného a €iastoéne hydro-
lyzovatefného formaldehydu (HCHO)

- stanovenie obsahu extrahovatelnych tazkych
kovov (As, Pb, Cd, Cr, Co, Cu, Ni, Hg, Zn)

- stanovenie obsahu pesticidov vo vycistenych
extraktov (len u textilii obsahujucich prirodné
vlakna), napr. DDT, Aldrin, DDE, DDD, hepta-
chlér, heptachlérrepoxid, Sevin, Lindan, 2,4-D,
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2,45-Tadalsie

- stanovenie obsahu pentachidrfenolu (PCP),
ktory sa stanovuje tam, kde sa predpoklada jeho
pouzitie v konzerva¢nych, preparacénych
a upravarenskych ¢inidtach. Pri textilnych
podlahovinach je obsah stanovovany len vo vla-
sovej vrstve s obsahom vinenych vlakien

- test na overenie pouzitia azofarbiv, ktoré sa pri
redukcii rozkladaju na arylaminy skupiny MAK
lII.LA1. Su to latky, v ktorych bolo pozitivhe zis-
tené, Zze spdsobuju rakovinu u ludi

- skupiny MAK [IlLA2, ktoré podla skusenosti
komisie senatu pre testovanie nebezpecnych
materidlov su karcinogénne na zvierata,ktoré su
vystavené pdsobeniu tychto latok pri pod-
mienkach porovnatelnych s ich expoziciou na
pracovnych miestach, kde sa vyrabaju tieto latky
pripadne azofarbiva

- Zistenie pouzitia chldrorganickych prenasacov
textilii

- stanovenie stalosti vyfarbenia vo vode, v pote,
v prani, priotere, v slinach a pote

- stanovenie emisie prchavych a zapachajucich
latok (toluén, styrén, vinylcyklohexan, 4- fenyl-
cyklohexana pod.)

- senzoricky test na zapach.

Uvedené kritéria sa stali zakladom pre hodno-
tenie humanoekologickych vlastnosti textilnych
vyrobkov v §tatnej skiSobni SKTC - 119,

Hodnotenie humanoekologickych viastnosti
predpoklada zvladnutie pomerne naroénych
skusobnych a hodnotiacich postupov a metodik,
primerané technické vybavenie a optimalnu repro-
dukovatelnost vysledkov merani a hodnoteni. Preto
boli skuSobné laboratéria dovybavené. Bol
zaklpeny novy atémovy absorpény spekirofo-
tometer Spectra 250 plus fy VARIAN, ktory spolu
s ECO-TRIBO polarografom je uréeny na kvanti-
tativne stanovenia obsahu extrahovanych fazkych
kovov.

Na stanovenie obsahu pesticidov, pentachlér
fenolu, niektorych arylaminov vo vygistenych ex-
traktoch boli skuSobné laboratéria dovybavené ply-
novym chromatografom 5890 Seriesll. fy Hewlett
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novym chromatografom 5890 Seriesli. fy Hewlett

Packard s plameriovym detektorom FID a detek-

torom elektrénového zachytu ECD.

V SKTC - 119 sa stanovuje pH vodného vyluhu
podra ISO 3071, STN 80 0066, DIN 54275 a DIN
54276. Obsah formaldehydu su pracovnici
skusobne schopni stanovit podla japonského zak-
ona ¢.112 (MITI 122-72), finskej normy SFS 4996,
BS 6806, americkej normy AATCC-112 a CSN 80
0290.

Obsah tazkych kovov sa stanovuje v extrakte
metddou atomovej absorpénej spektrofotometrie,
resp. polarograficky (napr. podla DIN 38406, ISO
8288, ISO 5666, EN 71-3). Pripravujeme sa na
stanovenie obsahu pesticidov podla navrhov no-
riem ISO a EN metddou plynovej chromatografie:

- obsah pentachldérfenolu a aromatickych uhlo-
vodikov stanovujeme metddou plynovej chro-
matografie

- na stanovenie pritomnosti azofarbiv na textiliach
zavadzame metodiky. Toto stanovenie je po-
merne narocne

- stalosti vyfarbenia textilii sa v SKTC - 119 reali-
zuju podlanoriem STN, ENi1SO 105.

Spominané kritéria, resp. vac¢sina z nich, hod-
notenia humanoekologickych viastnosti tvoria zak-
lad certifikacie textilnych vyrobkov v SKTC - 119.

Z doterajsich praktickych skusenosti je
mozZné jednoznacne konstatovat, Zze najviac nedo-
statkov v kvalite textilnych vyrobkov sa vyskytuje
v obsahu formaldehydu, stalostiach vyfarbenia
(voda, pot) a v obsahu niektorych tazkych kovov
(Pb, Cr, Cd, Ni, Zn).

Hraniéné hodnoty stalosti vyfarbenia vy-
chadzaju z byvalych podnikovych a odborovych no-
riem, resp. teraj$ich odvetvovych noriem a opieraju
sa o tandardy platné v $tatoch EU (OKO-TEX Stan-
dard 100, najnovsie platny seversky model
ekoznacky a navrhované dalsie kritéria EU a ob-
chodnych domov v Eurépe). Pod tieto hraniéné hod-
noty &tatna skusobrna SKTC-119 nemdze ist a ani
nechce. Ak by ich vyrobcovia nedodrzali, nemohli
by textilné vyrobky vyvazat do krajin EU. Uvedené
kritéria su plne v sulade s eurépskym standardom.
Rovnako boli spracované navrhy kritérii pre obsah
Skodlivych latok. Mame ubezpeenie z MZ SR, ze
do terminu zacatia povinnej certifikacie budu
schvalené.

Cielom hodnotenia humanoekologickych
vlastnosti textilnych vyrobkov je ochrana zdravia
spotrebitela. Aj napriek tomu, Ze textilné vyrobky
vzhladom na obsah Skodlivych latok nepatria
medzi vyrobky, ktore su z hladiska ekoldgie a zdra-
votnej zavadnosti pre ¢loveka najviac skodlive, nie
je ziaduce, aby zvySovali mozné potencialne ne-
bezpecenstvo pre ludsku populédciu. Najviac $kod-
livin sa dostava do ludského organizmu z ovzdusia
a pozivatin. V porovnani s nimi je textil podstatne
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menej $kodlivy. Na druhej strane zvyseny vyskyt al-
ergii, koznych ochoreni a dalsich zdravotnych pro-
blémov u fudi potvrdzuje jednoznacéne opravnenost
hodnotenia humanoekologickych viastnosti tex-
tilnych vyrobkov uréenych pre deti a pri-
chadzajucich do bezprostredného kontaktu s po-
kozkou.

Uvedeny ¢lanok odznel ako prednasdka na odbornej konfer-
encii "Ekolégia v textilnej vyrobe", poriadanej pri prilezitosti
25. vyrogia zaloZenia Vyskumného ustavu textilnej chémie
vZiline v droch 19.-20.4.1995.
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Z VEDECKOVYSKUMNYCH A VYVOJOVYCH PRACOVISK

Zlata INCHEBA 1995 pre VUCHV

Mimoriadny Uspech na tohtoro€nom 27. me-
dzinarodnom chemickom veltrhu INCHEBA 95 do-
siahol Vyskumny Ustav chemickych viaken vo Svite,
ked vyskumné usilie jeho divizie polypropylé-
novych vidken bolo odmenené po prvykrat ude-
lenim ocenenia ZLATA INCHEBA.

Toto ocenenie prislusnd hodnotiaca komisia
priznala exponatu "Polypropylénova striz kober-
cového typu", ktory pracovnici ustavu prihlasili do
sutaze spolu so §.p. ISTROCHEM Bratislava.

Tato zrazava striz je urCenda pre vinarske
vyrobky (podiahové krytiny, geotextille, vinarske
priadze) a umozriuje v kombinacii s nezrazavou
zlozkou vo finalnej priadzi dosiahnut vysoku objem-
nost, Ziadani zmenu charakteru vzhladu priadze,
zlepSenie ohmatu a zotavovacich vlastnosti;
dodava teda vyrobkom novy, lepsiu kvalitu.

Vo VUCHYV vyrie$eny a patentovany techno-
logicky postup bol overeny a realizovany v spolu-
praci so$.p. ISTROCHEM.
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SYMPOZIA - KONFERENCIE

KONFERENCIA "EKOLOGIA V TEXTILNEJ VYROBE"

Capekova, V.

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

VUTCH-CHEMITEX spol. s r.o. Zilina, Aso-
ciacia textilného a odevného priemyslu SR Trencin,
Ministerstvo hospodarstva SR, sekcia chemického
a spotrebného priemyslu Bratislava a Dom Tech-
niky ZSVTS spol. sr.o.Zilina poriadali v Dome tech-
niky Zilina v ditoch 19.-20. aprila 1995 pri prilezitosti
25. vyrotia zalozenia Vyskumného ustavu textiinej
chémie v Ziline odbornu konferenciu pod nazvom
"Ekoldgia v textilnej vyrobe".

Na dvojdriovom stretnuti odbornikov sa roko-
valo v dvoch odbornych sekciach:

I. sekcia: Technolégie a vyrobky pre ekologizaciu
textilnej vyroby

Il. sekcia: Vyrobkova certifikacia, ekoaudit a ochra-
na zdravia ¢loveka.

Kratke anotacie prednesenych prednasok sa

uvadzaju v dalSom texte tohto prispevku.

Sucasnost textilnej vyroby na Slovensku
Rokasi, A., ATOP SR Trencin

Suc¢asna situacia v textilnom a odevnom prie-
mysle Slovenskej republiky z pohladu Asociacie tex-
tiiného a odevného priemyslu Slovenskej republiky
{ATOP SR). Vyznam podpisania Asocia¢nej dohody
o pridruzeni SR a jej Doplnkového protokolu
o medzinarodnom obchode s textiliami. Postupné
zavadzanie spolo¢ného postupu pre spravovanie
kvantitativhych obmedzeni a kontrola dovozu
textilii a odevov. Pripravované a realizované pod-
mienky vyvozu textilnych a odevnych vyrobkov zo
SR a vyznam vyvoznych a dovoznych kvot.
Zdo6raznenie zavadzania vyrobkovej a systémovej
certifikacie textilii v SR a jej medzinarodny vyznam.
Podpora zo strany ATOP SR VUTCH-CHEMITEXu
spol. sr.o.v Ziline z hfadiska vyrobkovej certifikacie
a z hladiska systémovej certifikacie TEUTOPu
Trencin. Informéacia o vysledkoch privatizaéného
procesu v oblasti textiiného a odevného priemysiu
na Slovensku za rok 1994; 50% firiem je v sukrom-
nom sektore. Nacrtnuta je spolupraca ATOP SR
s Ministerstvom hospodarstva Slovenskej repu-
bliky do roku 2 005.

127

Ulohy chemického a textilného priemyslu pri
rozvoji hospodarstva SR. Ekologia v textiinej
vyrobe
Kasicka, S., Mikulas, A., Ministerstvo hospodar-
stva SR Bratislava

Chemicky priemysel SR zaznamenal v roku
1994 priaznivu tendenciu oZivenia a v porovnani
s celym priemyslom SR dosiahol vyssiu produkénu
vykonnost a dynamickej$i vyvoj. Tento vyvoj je
v sulade s funkciou tohto priemyslu ako nositela
progresivnych inovaénych zmien narodného hos-
podarstva vyspelych ekonomik. Pre textilny prie-
mysel ako aj dalSie spracovatelske odvetviama oso-
bitny vyznam vyroba chemickych vilakien PA, PES,
PP a viskdzy. Rozobrana je situacia vo vyrobe a vy-
voji syntetickych viaken v Slovenskej republike.
Charakteristika textilného priemyslu na Slovensku.
V suc¢asnosti je svojim 30%-nym podielom na
vyrobe najva¢sim odvetvim [ahkého priemyslu,
avsak s technickym vybavenim je pod priemernou
uroviiou zapadoeurdpskych statov. Nizkym
vyuzitim kapacit patri toto odvetvie medzi najpro-
blémovejsie odvetvie fahkého priemyslu, hoci v ro-
ku 1994 sa i v tomto odvetvi prejavilo oZivenie,
hlavne vo zvy$eni predaja o 3% a najma exportu
0 13% oproti roku 1993. Vlaknarsky a textilny prie-
mysel nepatria medzi odvetvia s vyraznym negativ-
nym ekologickym dopadom. Ekologické zatazenie
textilného priemyslu nie je velmi vyrazné oproti
velkym priemyselnym znecistovatelom. Tu je Siroké
pole pésobnosti VUTCH-CHEMITEX spol. s r.o. Zi-
lina. Je nevyhnutné zaoberat sa vyvojom novych
perspektivnych technolégii, u ktorych su u-
platiované ekologické aspekty a ktoré po oziveni
vyroby v textiinom priemysle najdu v plnom roz-
sahu tiplatnenie.

25 rokov vyskumu a vyvoja v textile a textilnej
) chémii 5
Sestak, J., VUTCH-CHEMITEX spol. s r.0. Zilina
Stru¢ay profil Ustavu nadobudnuty v uplynu-
lych 25-ich rokoch svedgi o jeho pomerne Sirokom

obsahovom rozsahu, zahriujucom textilnd chémiu,
textilné technoldgie, textilné strojarenstvo, malo-
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tonaznu chemicku a textilnu vyrobu, skusobnictvo,
poradenské aj informac¢né sluzby. Stale vSak
vyznamnym podielom zostdva hlavnou oblastou
aplikovany vyskum a vyvoj. PIné znenie prednasky
bolo zverejnené v &asopise Vlakna a textil, 2, 1995,
¢.2.

Skusobnictvo v SR a jeho dalsi vyvoj
Varga, M., UNMS SR Bratislava

V Slovenskej republike sa hlavnou mierou na
ochrane spotrebitela pred nebezpeé¢nymi, zdravie
a zivot ohrozujucimi vyrobkami podiefa Stat. Uve-
dené zdsady su obsiahnuté v zakone €. 30/]968 Zb.
o $tatnom skusobnictve (v znenineskorsich predpi-
sov) a vo vyhlaske FUNM &. 101/1988 o certifikacii
vyrobkov. Oba dokumenty opisuju povinnosti
vyrobcu a dovozcu pri schvalovani a certifikacii
typu vyrobku pred jeho uvedenim do obehu. Ne-
sku$aju sa v8ak vSetky vyrobky, ale iba tie, ktoré
z uvedenych hladisk organy statnej spravy schvalili
a ktoré boli vyhlasené Uradom pre normalizaciu,
metroldgiu a skusobnictvo SR (UNMS SR) v jeho
Vestniku. Na skuSanie a certifikaciu vyrobkov
UNMS SR autorizoval akreditované laboratéria
a centifikacné organy. Od vzniku SR v roku 1993 sa
preslo od povinného schvalovania typu vyrobku
k povinnej certifikacii zhody viastnosti vyrobku
s vlastnostami pozadovanymiv technickych a prav-
nych predpisoch. Proces zacal 1.5.1994 povinnou
certifikaciou potravinarskych vyrobkov a polno-
hospodarskych produktov. V polovici minulého
roka sa zacala certifikacia stavebnych latok a prv-
kov, koncom roka elektrotechnickych vyrobkov
a 1.6.1995 sa zacala certifikacia ostatnych vyrob-
kov, ktoré boli doteraz uréené na povinné
schvalovanie.

Technické textilie z vyvoja VUTCH-CHEMITEX
spol. s r.o. pre ekologické pouzitie
Papajova, V., VUTCH-CHEMITEX spol. s r.o. Zilina

RieSenie vyvoja a uplatnenia technickych
textilii v réznych oblastiach hospodarstva ma vo
VUTCH-CHEMITEX spol. s r.o. Zilina viac ako 20-
ro¢nu tradiciu. Zameranie vyvoja sa riadilo potre-
bami hospodarskej sféry a jej poziadavkami na
viastnosti a kvalitu hotového vyrobku. V poslednom
¢ase sa hlavna pozornost sustrediia na tieto druhy
technickych textilii:

1. filtracné textilie

- na baze PP viakien typu Inofil PP pre filtraciu
kvapalin

- na baze PES vldkien pre filtraciu vzduchu, ale aj
kvapalin

2. geotextilie

- zamerané na bezpecné uskladnenie skladok
komunalnych a priemyselnych odpadov
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- vyvinulisa 2 typy:
drenazny geokompozit TERRADREN
geosynteticka ilovarohoz TATRABENT

3. agrarne textilie

- chrania pred nadmemim prenikanim slne¢ného
svetlaa zlepsuju klimu v sklenikoch

- vyvinuli sa 3 typy: TATEX ST, TATEX ES, TATEX
ESP.

Moznosti rozsirenia vyroby technickych textilii
Kiss, S., Tatralan a.s. KeZmarok

Technické textilie vyrabané v Tatralane a.s.
Kezmarok mozno rozdelit do dvoch zakladnych
skupin: - tkané

- netkané.

V oblasti tkanych textili sa zamerali na vefmi
naro¢ny trh s vyrobkami pre automobilovy priemy-
sel na baze PP. V oblasti netkanych textilii na za-
klade spoluprace s VUTCH-CHEMITEX spol. s r.o.
vyrabaju filtracno-drenazne rano s filtracnou vrst-
vou TERRADREN, technicku agrarnu textiliu TATEX,
geosynteticku ilovi rohoz TATRABENT. Nadalej
vyrabaju netkanu textiliu TATRATEX v pévodnom
stave , ale i v kombinacii s dal$imi netkanymi texti-
liami pre pouzitie v stavebnictve.

Modifikacia viny nizkotepelnou plazmou a jej
pozitivhe vplyvy na spracovanie viny
Spevérova, E., VUTCH-CHEMITEX spol. s r.o.
Zilina

Modernatechnika dava k dispozicii nové tech-
noldgie. Jednou z nich su elektrické vyboje v ply-
noch, aplikované na textilie. Napriklad Uprava viny
nizkotepelnou plazmou sa prejavuje vo vSetkych
stadiach viny - pri vyrobe priadze, tkanin, farbeni
a pod. Autorka sa zameriava na vplyv Upravy nizko-
tepelnou plazmou na spriadatelnost a dosiahnuté
kvalitativne parametre priadze. Dalej je popisany
vplyv Upravy nizkotepelnou plazmou na plstivost
vineného vlakna vo forme cCesanca. Vysledky
skusok dokazali pozitivne vysledky pri spracovani
a kvalite vinenych materialov. Je v§ak vela faktorov,
vratane vlastne] Upravy, optimalizacie techno-
logického procesu a zhodnotenia kvality, aby sa ve-
deli presne vyhodnotit dosiahnuté vysledky a poz-

natky.

Ekologické aspekty vyvoja preparaénych pros-
triedkov
Hodul, P, Cvengros, J., STU-CHTF Bratislava,
Kralik, M., VUTCH-CHEMITEX spol. s r.o. Zilina

Hoci preparaéné prostriedky pre zvlakriovanie
su iba pomocné prostriedky, bez nich sa vlakna
spriadat nedaju. Vyrobcovia preparécii a vidkien sa
o kvalite preparaéného prostriedku dohodli skér,
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nez sa zacalo diskutovat o zabezpedeni kvality
v zmysle normy DIN ISO 9000, pretoze funkéné
vlastnosti sa nesmu menif od dodavky k dodavke.
Nakolko sa v stale vacsej miere uplatfiuju ekolo-
gické a toxikologické poziadavky na vyvoj a apli-
kaciu preparacie, najvacsi vyrobcovia preparacil
vyrabaju svoje produkty prevazne z recentnych
prirodnych surovin, t.j. prirodnych olejov a tukov.
Preparacie na baze emulzii mineralnych olejov st
z ekologického hladiska problematické. Nevyho-
dou je i nizka odburatefnost blokovych kopolymé-
rov etylénoxiddu s propylénoxidom. Aby sa do-
siahla dobra biologicka odburatelnost a fyzio-
logicka nezavadnost je treba v molekule zabezpecit
pritomnost lahko Stiepatefnych funkénych skupin.
Akysi kompromis polyéter-esterov su vyssie oxy-
etylované mastné alkoholy.

Ekologické vplyvy rozhoduijtce pre vyrobu
_a aplikaciu TPP 5
Kralik, M., VUTCH-CHEMITEX spol. s r.o. Zilina

Sucasné vyvojové trendy v oblasti TPP su
podriadené ekologickym poziadavkam. St zame-
rané na vyber chemickych latok, ktoré su pre zi-
votné prostredie nezatazujuce alebo malo skodlivé
adésledne sa pozoruje ich vplyv na prostredie pred
technickym vyuzitim. V oblasti tenzidov je vyvoj o-
rientovany na prirodnu recentnt surovinovd bazu.
Samotny vyvoj v textiinom zo$fachtovani aktivne
riesi potrebu zasadného znizenia zatazovania pros-
tredia, ekologizacia sa stala prioritou technického
rozvoja. PIné znenie prednasky bolo zverejnené
v CasopiseVlaknaatextil, 2, 1995, &. 2.

Nové viakna pre textiiné aplikacie
Marcinéin, A., STU-CHTF Bratislava

Ak sa hovori o novych viaknach pre textilné
aplikacie, je potrebné konstatovaft, Ze sucasny tlak
ekonomiky, trhu a poznatkov i skusenosti v projek-
tovani novych vyrob prinasa skoro denne novy sor-
timent vlakien pre textilné spracovanie z klasickych
vldknotvomych polymérov v rozsahu dizkovych
hmotnosti vyrobenych na mieru pre ¢oraz Sirsie
oblasti vyuzitia v textilnych a technickych
aplikaciach. Dal$iu skupinu novych viakien pred-
stavuju Specidlne typy vidkien pre vyuzitie v $peci-
fikovanych oblastiach textilu a techniky. Su to
najma mikrovlakna, elasticke vlakna a viaczlozkové
vlakna. Ind skupinu novych vidkien predstavuju
vetky modifikované vidkna, kde k zmene ich viast-
nosti dochadza vplyvom prisad a dalSich poly-
mérnych zloziek.
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Vyvoj bakteriostatického vlakna a moznosti
_ uplatnenia .
Kabatovd, V., VUTCH-CHEMITEX spol.sr.o. Zilina

Uvadza sa vyvoj v oblasti antibakterialinych
vlakien, anorganickych i organickych aditiv pouzi-
vanych ako baktericidne prostriedky do viakien.
V ramci rozvojového zameru malotonaznej chémie
vo VUTCH-CHEMITEX spol. s r.o. Zilina boli vy-
konané prace na vyvoji vlastného anorganického
antibakteridalneho pripravku BIOSTAT, vhodného
hlavne ako u¢inné aditivum pre syntetické vlakna.
PIné znenie prednasky bolo zverejnené v Casopise
Viakna atextil, 2, 1995, ¢.2.

Nové ekologické aspekty pri vyrobe
celulézovych viakien
Pivovarni¢ek, F., VUCHV $.p. Svit

Vyroba vldkien pouzivanim sirouhlika pri pre-
mene celulézy na xantogenat spdsobuije vdzne pro-
blémy v Zivotnom prostredi. Vhodnym spésobom
vedicim k pokrytiu existujuceho dopytu po ce-
lulézovych vidknach a féliach je zavedenie novych
technolégii bez pouzitia sirouhlika. Jeden z tychto
spdsobov spociva v premene celulézy na jej derivat
- karbamat, ktory je dobre rozpustny v alkaliach, od-
stranuje problém s regenerdciou sirouhlika a po-
nuka vyrobcom celulézovych vldken rad vyhod. Jed-
nou z hlavnych vyhod karbamatového postupu je
takmer totoina podobnost s viskézovym proce-
som, kde s mensimi obmenami sa pouzivaju tie isté
roztoky a pouzZivana technolédgia. Vyroba Kkar-
bamatu a jeho premena na vldkna a iné produkty je
neskodna, jednoducha a bezpedéna. Karbamat ce-
lulézy je dobre zmesovatelny s celuldzovym
xantatom vo viskézovom procese. To umoZriuje pos-
tupné a bezpecné zavedenie karbamatu do
viskézového procesu. Vyrobené vlakna maju vlast-
nosti na urovni klasickych viskézovych viakien.

Postavenie SKTC-119 v skisobnickom
~ systéme SR 5
Pollak, M., VUTCH-CHEMITEX spol. s r.o. Zilina

VUTCH-CHEMITEX spol.s r.o., Zilina, Slo-
venska republika, Statna skusobfia SKTC - 119
bola zriadena vymerom &.36/93 UNMS SR v no-
vembri 1993. SkuaSobné laboratoria boli akredi-
tované v ramci Slovenského narodného akreditad-
ného systému a ziskali autorizaciu pre vykon Stat-
neho skudobnictva v oblasti hodnotenia textilnych
vyrobkov a vyrobkov spotrebnej chémie. V sku-
Sobni boli hodnotené aj textilné vyrobky, ktoré su
predmetom exportu do Ruska. SKTC-119 ma do-
hodu s firmou SGS Slovakia s.r.o., jednej z po-
bociek $vajciarskej firmy SGS, ktora ma ako jedina
opravnenie na vydavanie certifikatov pre export
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vyrobkov do Ruska od GOST Standardu. DéleZitou
sutasfou éinnosti SKTC-119 je oblast spoluprace
so zahraniénymi organizaciami v oblasti ski3ania a
certifikacie. Okrem spoluprdce s firmou SGS,
skusobria nadviazala spolupracu so skuSobnymi
ustavmi v Polsku, Rakusku, Nemecku a Dansku
s ciefom koordinovat a harmonizovat skusobné a
certifikatné postupy v SR s rovnakymi postupmi v
ramci EU. Koordinacia je nevyhnutna vzhfadom na
zavaznost asociaénej dohody o pridruzeni SR k EU
od 1.1.1996. Vysvetlené su pojmy akreditacia,
autorizacia, harmonizacia, regulovana sféra, certi-
fikacia, osvedCenie Statnej skusobne, protokol Stat-
nej skusobne. Uvedeny je struény prehfad pravnej
Upravy technickej normalizécie, sku$obnictvaa me-
trolégie v SR a najdblezitejSie adresy.

Podmienky hodnotenia humanoekologickych
viastnosti textilnych vyrobkov v SKTC-119
Pollékova, R., Mikolkovd, A., VUTCH-CHEMITEX
spol. s r.o. Zilina

Zakladom humannej ekoldgie textilnej pro-
dukcie je $pecifikacia pritomnosti Skodlivych latok
v textiliach, ktoré bezprostredne, resp. nasledne,
rozkladom alebo hromadenim v organizme ¢loveka
mézu ohrozif jeho zdravie. Podrobnym skumanim
moznych negativnych dopadov Skodlivych latok,
ktoré sa mozu v procese textilnej vyroby "dostaf na
textiiné vyrobky" boli vySpecifikované parametre
a kritéria hodnotenia humanoekologickych vlast-
nosti textilnych vyrobkov. Uvedené kritéria sa stali
zakladom pre hodnotenie humanoekologickych
vlastnosti textilnych vyrobkov v $tatnej skusobni
SKTC-119. Z doterajsich praktickych skusenosti je
mozné jednoznacne Konstatovat, Ze najviac ne-
dostatkov v kvalite textilnych vyrobkov sa vyskytuje
v obsahu formaldehydu, stdlostiach vyfarbenia
(voda, pot) a v obsahu niektorych fazkych kovov
(Pb, Cr, Cd, Ni, Zn). PIné znenie prednasky je
zverejnené v ¢asopise Vlakna atextil, 2, 1995, ¢. 3.

Hodnotenie a skl.'géanie textilnych materialov
Koudelova, A., VUTC!-/—CHEMITEX spol. s r.o.
Zilina

Kvalita vyrobku je chapana ako suhrn vlast-
nosti vyjadrujicich jeho schopnost pinit funkcie,
pre ktory bol uréeny. Pre stanovenie celkovej kvality
textilnych vyrobkov, vratane surovin na ich vyrobu,
je nutne kvalifikovane, presne a spofahlivo merat
jednotlivé parametre kvality vo vyrobe.V poslednej
dobe boli zaznamenané velké zmeny v merani
fyzikalno-mechanickych veli¢in hlavne zavadzanim
elektroniky. V slovenskom textilnom priemysle je
vSeobecne dodrziavand zasada, ze skusobné
metddy su vydavané vo forme statnych (STN) alebo
podnikovych noriem. Popisuju sa vlastnosti tex-
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tilnych materialov, ktoré podliehaju laboratérnemu
hodnoteniu. Je to najvhodnejsia cesta, kde sa prak-
tické opotrebenie simuluje v skratenom ¢ase labo-
ratérnymi pristrojmi.

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

V laboratériach Statnej skusobne SKTC-118
bolo vykonané vefké mnozstvo vyskumnych prac
spojenych s vyvojom a zavedenim réznych metéd
skuimania vlastnosti vlaken. Vysledkom tychto prac
je cely rad metodickych postupov, ktoré poskytuju
uceleny obraz o danom type vidkna, vyuzivajuc roz-
licné aspekty hodnotenia. Z pohfadu pracovnikov
textiiného priemyslu je mozno hodnotenie vlaken
a textilif v laboratériach SKTC-118 rozdelit nasle-
dovne;

a) skusky identifikatné

b) skusky mechanické

c) skusky fyzikalno-chemicke
d) skusky uzitkovych vlastnosti.

Postupy hodnotenia pre vlakna a vlaknité tex-
tiiné materidly v SKTC-118 sa neustale vyvijaju
v sulade s novymi poznatkami, ale najma vo vazbe
na dostupnost pristrojovej techniky s poZzadovanou
citlivostou a vypovedacou schopnostou.

Povinna certifikacia textilnych vyrobkov
Jergus, P, VUTCH-CHEMITEX spol. s r.o. Zilina

UNMS SR vyhlasil prostrednictvom svojich
vymerov povinnu certifikaciu vybranych textilnych
vyrobkov najma z tychto dvoch dévodov:

- ochrana spotrebitela pred nakupom nekva-
litnych vyrobkov vo vybranych skupinach,
obzvlast tych, ktoré prichadzaju v ramci
nelegalnych, resp. pololegdlnych dovozov
a v mnohych pripadoch nespifiaju najzaklad-
nejsie kvalitativne kritéria

- ochrana zdravia obyvatelstva a obzvlast skupiny
deti do 3 rokov pred nepriaznivymi vplyvmi ne-
bezpecnych latok.

Certifikat je v podstate potvrdenie tretej
strany, Ze prislusny vyrobok sa svojimi parametrami
plne zhoduje s normami, technickymi alebo legis-
lativnymi predpismi stanovenymi Vymerom UNMS
SR v pripade povinnej certifikacie, alebo $peci-
fikovanymi prihlasovatelmi v pripade nepovinnej
certifikacie. Zhoda vlastnosti vyrobkov s pris-
luSnymi normami a normovanymi parametrami tex-
tilnych materidlov sa overuje testovanim v labo-
ratériach Statnych skugobni SKTC-119 pri VUTCH-
CHEMITEX spol. s r.0. Zilina. Predpoklady prihlaso-
vatefa na trvalé dodrziavanie kvality overuju pracov-
nici certifikatného organu fyzickou previerkou
priamo u prihlasovatela. Uvedeny je postup pricer-
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Ekologické audity v textilnom priemysle
Dubnickd, A., VUTCH-CHEMITEX spol. s r.o. Zilina

V suvislosti so zavadzanim systémov
ekologického riadenia a realizéciou vyrobkov, u-
platriuje sa ako nevyhnutna sucast tohoto procesu
kontrola a preverovanie (audit) dodrziavania

ekologickych pozZiadaviek. Prevadzkovanie
ekologickych auditov neukladaju zatial u nas za-
vazné pravne predpisy. Skor je to chapané ako
urcity prejav chovania sa podniku vod&i Zivotnému
prostrediu, ako délezity signal navonok sveddiaci
o seriéznosti pristupu k tejto problematike. Pozia-
davky, tykajluce sa ekologickych auditov su uve-
dené v Nariadeni ES 1836/93.

NOVE VLAKNA PRE TEXTILNE APLIKACIE I.

Marcingin, A., Ujhelyiova , A., Marcin€inova , T.

Katedra vidkien a textilu, CHTF STU, Radlinského 9, 812 37 Bratislava, SR

1. Vyvoj chemickych viakien do roku 1995 [1-4]

V r. 1993 sa zaznamenala produkcia
chemickych vldkien na drovni 18,4 mil.ton minus
polyolefinové a celkovy vzrast o 1%. Podiel
chemickych vlakien na celkovom objeme predsta-
voval 47%. Zatial ¢o syntetické vlakna vykazovali
narast 1,4%, vyroba celulézovych chemickych
vlakien klesla o 1,8%. Podiel syntetickych vlakien
na celkovej produkcii chemickych viakien predsta-
vuje 88%. Vo vyrobe chemickych vldkien sa
vyznamne presadzuju Azijské krajiny, najma Cina,
Tajwan, Kérea, Japonsko, India a Indonézia, aj ked
zatial najvaésim vyrobcom su USA (tab. 1, 2). Zo
zapadoeurdpskych statov je Nemecko na 6. a Ta-
liansko na 8. mieste svetového rebricka.

Vyroba PES vidkien bola vr.1993 10,1 mil.ton.
Predpoklada sa, Ze vyrobné kapacity sa zvysia ku
koncuroka 1995 na 14,7 mil.ton.

Polyamidoveé vidkna vykazuju stagnaciu (3,6
mil.ton) s nizkym narastom vyroby v USA a na Dale-
kom vychode. Do konca r.1995 sa rata s ndrastom
kapacit na 5,5 mil.ton.

Polyakrylonitrilové vidakna sa vyrabaju najma
v Zapadnej Eurépe, Azii a v Mexiku. Ich produk&na
kapacita bez velkého narastu ku koncu roka 1995
bude predstavovat 3,1 mil.ton.

Polypropylénové viakna za ostatné roky maju
trvaly narast produkcie a v suéasnosti véitane
pasiek, monofilov prevysuje 3,2 mil.ton (tab. 3).

Celulézoveé viakna napriek niektorym novym
vyrobam maju dlhodobo pokles produkcie, na
ktorom sa v poslednej dobe podiefaju najma
vychodoeurdpske krajiny. Svetova vyroba sa pohy-
buje na urovni 2,25 mil.ton. Nové kapacity sa sta-
vaju na klasické viskdzove vlakna (India, Cina, In-
donézia, Thajsko), vldkna typu lyocel (zapadna
Eurdépa, USA) a acetatové strizové vlakna (Rusko,

Cina).
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Do roku 2001 sa predpoklada narast vyroby
syntetickych vldkien na 27-28 mil.t/rok, z toho poly-
esterové viakna na 16.8 mil.t/rok, polyamidové na
4.7 mil.t/rok, polyakrylonitrilové na 2.8 a polypro-
pylénové na 4.2 mil. t/rok. Predpokladaju sa vysoké
tempa rastu pre polyesterové a polypropylénové
vlakna (okolo 5%) a naopak nizke prirastky vlakien
polyamidovych a polyakrylonitrilovych (2.5 resp.
1.7%). Rozdelenie objemu vyroby syntetickych
vldkiendavatab. 4.

Ak sa ma hovorit o novych vlaknach pre tex-
tiiné aplikacie, je potrebné konstatovat, Ze sucasny
tlak ekonomiky, trhu a poznatkov i skisenostiv pro-
jektovani novych vyrob prinasa skoro denne novy
sortiment vlakien pre textiiné spracovanie z kla-
sickych vlaknotvornych polymérov v rozsahu
dizkovych hmotnosti vyrobenych na mieru pre &o-
raz SirSie oblasti vyuzZitia v textilnych, technickych
aplikaciach.

DalSiu skupinu novych vidkien predstavuju
Specidine typy vidkien pre vyuzitie v $pecifickych
oblastiach textilu a techniky. Su to najma mikro-
vidkna, elastické vlakna a viaczlozkové vidkna. Inu
skupinu novych vlakien predstavuju vietky modi-
fikované vlakna, kde k zmene ich viastnosti do-
chadza vplyvom prisad a dal$ich polymérnych
zloziek.

Vlakna, kde sa jedna o zasadnu zmenu v tech-
noldégii pripravy viakien, napr. celul6zoveé vlakna pri-
pravené z priameho rozpustania celulézy a niektore
typy vlakien z kvapalnokrystalickych polymérov,
pripadne z polymérov na baze cyklickych
monomeérov predstavuju novu generdciu viakien.

2. Rozsirenie vlastnosti vlakien z klasickych
syntetickych polymérov [5-11]

Vyznamny pokrok sa za ostatné roky dosiahol
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Stat Kapacita produkcie®

1980 1993 1995
USA 3242 3016 3795
Taiwan 558 2123 2490
PR China 248 1653 2634
Korea 536 1683 1990
Japonsko 1357 1365 1820
SRN 550 759 1020
India 71 604 1060
Taliansko 355 ) 552 680
Mexiko 239 420 560
Indonézia 95 412 1040
bez olefinov, “ na konciroka

Tab. 1 10 najvacsich producentov syntetickych

vlakien vo svete 1 (1000t) [2]

3 Podiel na celkovu Pomerny
Rok Mn%zpstvo produkciu syntetickych| rocny
(10001 vidkien prirastok
(%) (%)
1965 80 3,9
1970 338 6,7 16,2
1975 716 8,8 7.9
1980 1048 9.0 7.7
1985 1518 10,7 7.7
1990 2227 12,7 5,0
1993 2960 15,1

Tab. 3 Vyroba PP vlakien vo svete [6]

Polyester

Polyamid

Potyakrilonitril

199211993 | %

1992

1993 | % [1992]1993| %

Zdpadnd (1115 | 1057 -5 705 650 | -8 862 | 8311 -4
Eurdpa

Vychodnd| 450 416 -8 458 437 | -5 149 131 ]-12
Eurépa

USA 1623 | 1614 -1 | 1169 | 1205 4 199 196 | -2
Latinska 568 563| -1 245 240 | -2 205 | 202 -t
Amerika

Japonsko | 751 7171 -5 267 239 |-10 374 355 -5
Cina 1225 | 1308 -7 | 146| 144| -1| 143| 143| 0
Ostatni’ 4037 | 4450| 10 694 705 2| 431 436 1
Spolu Q769 |10125) 4 | 3674 | 3621 | -1 2363|2294 -1

Podla: Fiber Organon/USA, ' Kanada, zvysok Azie, Afriky a Austrdlie

Tab. 2 Svetova produkcia syntetickych viakien (1000t) [2]

1993 1995 2001
Severnd Amerika 4,26 4,51 5,16
Latinsk& Amerika 1.04 1.16 1.35
Z&padnd Eurépa 3,26 4,13 3.97
Vychodnd Eurdpa 1,34 1.48 1,83
Blizky vychod/Afrika 0,60 0,75 0.94
Juhovychodnd Azia 1,81 2,38 3,45
Vychodnd Azia/Cina 1.85 2,09 3,02
Japonsko 1.53 1,61 1.75
Ostatné chemické vidkna| 3,85 4,27 6,44
Spolu chemicke vidkna 19,55 22,38 27.91

do r. 2001 v Mt [4]

Tab. 4 Regionalne rozdelenie objemu vyroby syntetickych vlakien

hustota faznosf pevnost  |pevnost| elast. | elast. | torzny
ar Lyl vsluCke | prediz. | modul | modul
Polymer|vidkno g/m® |20 suchajzamokia P
% % | cNidtex |daNmm| rel % | rel. % |daN/mm?| CN/dTex
SF 1,36 | 25-50 3-3,5 140-75|75-95 - - -
A pr SF ) 30-55 /100-1052,5-4 | 35-55|75-85|90-98|350-550| 6.5
Fil 1.4 20-30 4-6 |55-85|70-98 [(70-90)[1000-1500 11,0
Fil 8-20 6-9,5 185-130] 60-90 . - -
1,22 - ,
B SF - 15-35 2,2-3,6/137-45 | 30-95| 85-95| 25-40
1,23 (50-60) -

Tab. 5 Niektoré zakladné mechanické viastnosti PET vlakien [9]
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PA 66 PAD 6 |
| .
tis. %* | podiel | US. %* | podiel |
ton ton ‘
textilny hodvab 479 +31 18 1293 +25 : 35
kabilky 487 +14 19.5 454 +27 | 12.5
technicky hodvab 495 +51 20 754 +18 20.5
striz 407 +11 16 408 +16 11
plasty 638 +56 25.5 782 +37 21
Celkom 2506  +32 100 3691 +25 100
* narast 1992 - 2000
Tab. 6 Spotreba PA podla pouZitia v roku 2000 [40]
Mw-1 ! o Sortiment 1992 1993 %
I MF1 Mn Mn | Procesy | Aplikacie o 4“
35 29 180 ; POY. FOY 1 netkané materialy.pre i Hodvab 699.2 6737 3
i . hygienické a poinchosp. ’ !
251 35 180 POY.FOY . - potravinarske udely Strizné vidkna 1592 0 1571.9 4
2 80 20 j e | foxtie. koberon e | Celkom 2288,2 22456 -2
A U S ,,,,7”,,,‘* J— — i
18] 45 190 | BCF FOY.krat. | koberce. technické
Ly L. . wvl.33dtex | atextiné priadze B . . . L .
12| 65 | 240 kidtzviakn | priem., vysokopev.vidkna | Tab. 8 Svetova produkcia celulozovych vidkien v tis. ton [39]
12, 26 220 . FOY.POY.runa . runa pre poinch. priem.
i . . textie o
8‘ 4.2 260 | krat. zviakn. " vysokopevné multifila-
i ‘ i mrent;ﬁltraff, tkan@y N

Tab. 7 Z&kladné spracovatelské postupy a obiasti pouZitie PP
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vlakien [6]
Tencel |Viskozové Modal. | Bavina = PET
‘ . vlakno | vlakno
Titer 1,5 1,5 1,5 1,5
Pevnost, 4850 | 26-31 4143 | 24-43 4860 |
cN/dtex
5 TaZnost‘, 14-16 20-25 13-15 7-9 44-45
% |
Pevnost 4,2-4.6 1,2-1,8 2,3-2,5 3,1-36  4,8-6,0
za mokra
cN/dtex
Taznost 16-18 | 25-30 13-15 12-14 | 44-45
za mokra
%
Nasiakavost 65 a0 75 { 50 3 |

Tab. 9 Niektoré vlastnosti celul6zovych viakien [38]
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pri syntéze polymérov, kde sa uprednostriuju kon-
tinualne postupy a dava sa déraz na rovnomernost
vlastnosti, najma molekulovej hmotnosti, jej poly-
disperzity a tokovych vlastnosti taveniny. Déraz sa
kladie na maly podiel gélov, chemickych a fyzi-
kalnych nehomogenit. Pozornost sa venuje
granulacii, kde doporucuje podvodné rezanie, dalej
podmienkam susenia a obsahu vihkosti podla typu
polymeéru. Pri taveni a extrizii je to najma homoge-
nizaény u¢inok zariadenia, davkovanie polymérnej
taveniny a jej filtracia spravidia za taviacim zaria-
denim a pred zvlakriovacou hubicou so zvy$enymi
poziadavkami na Uc¢innost filtracie a homoge-
nizacie taveniny. Konstrukcia zariadenia musi
zohladriovat maximalnu homogenitu teploty, najma
na zvlaknovacej hubici.

Podobne zvlaknovaci proces, kde sa pouziva
Siroka skala rychlosti zvlaknovania, sa vedie v ma-
ximalne moznej regulacii teplét, rychlosti a defor-
macnych procesov, ¢o suvisi s rovnomernostou
chiadenia jednotlivych monofilamentov, nanasania
preparacie a navijania vlakien. Vyvinuli sa nové typy
tvarovacich strojov na tvarovanie vzduchom i fa-
losnym zakrutom. Pouzivaju sa tiez nove systémy
regulacie parametrov, najma pnutia v diZiaco-
tvarovacom procese.

Tieto pokroky su do znaénej miery vysledkom
rie$enia technoldgii pripravy velmi jemnych vidkien
amikrovlakien v poslednom desatro¢i, pricom pred-
stavuju vyznamny prinos aj pre kvalitu klasickych ty-
pov vlakien.V dalSom uvadzame niekolko prikladov
na rozsirenie vlastnosti viakien z klasickych po-
lymeérov PET, PA, PP aceluldzy.

Polyesterové viakna [12 - 19]

V sudasnom obdobi sa pripravuju polyes-
terové vldkna predovsetkym z polyetylénteref-
talatu, polybutyléntereftalatu a polydimetylén-
cyklohexan-tereftalatu (Kodal, Vestan X160) v Siro-
kej 8kale vlastnosti.

V ostatnom obdobi sa objavilo nové polyes-
terové vidakno na baze polytrimetyléntereftalatu.
Moznost jeho vyroby je dand dostupnostou 1,3-
propandiolu v poZzadovanom mnoZstve a kvalite.

V klasickom postupe pripravy PES polyméru
v8etkych typov v su¢asnom obdobi sa zvlast ve-
nuje pozornost konstantnym podmienkam a para-
metrom preesterifikatného a polykondenzaéného
procesu najma teplote (275-295°C), tlaku (0.1-0.5
mbar) a mnozstvu resp. kvalite katalytického
systému. Kvalita polyméru pred zvidknenim je de-
terminovana podmienkami su$enia a krystalizacie
(inertny plyn, -40°C rosny bod, 175-185°C). Vlast-
nosti vidkien su vysledkom podmienok zvidkniova-
cieho procesu a sekundarnych postupov pripravy
vlakna. Niektoreé zakladne mechanicke a fyzikaine
vlastnosti polyetyléntereftalatovych vidkien su
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v tab. 5. Variabilitu fyzikalnomechanickych vlast-
nosti pri priprave vlakien znazornuju obrazky 1-3,
na ktorych su uvedené deformacné vlastnosti zak-
ladnych typov a sortimentu PES vlakien.

Siroké spektrum viastnosti polyesterovych
vlakien sa dosahuje modifikaciou polyméru a pod-
mienkami zvlakriovacieho resp. diziaceho procesu.

Zo zaujimavych typov polyesterovych vidkien
v sucasnosti, pripravenych modifikaénymi pos-
tupmi je mozneé uviest:

Vysokospevnene vldkna s protizmolkovou
Upravou pre aplikacie v odevnictve. Efekt sa ziskava
znizenim priemernej molekulovej hmotnosti PET.

Vysokozmrstivé viakna PET. Pri teplote varu
zmrstivost je 30-70%. Pouzivaju sa ako vysokozob-
jemnené vlakna.

Lahkofarbitelné polyesterove viakna sa pri-
pravuju chemickou modifikaciou PET, najCastejSie
zvySenim (CH,) skupiny v diglykolovej zlozke.
Vlakna safarbia bez prenasaca prinizkej teplote.

Anionicky modifikované typy farbitelné ka-
tionovymifarbivami.

Profilované vidkna s rozdelenym prierezom.
Vlakna maju upravené optickeé vlastnosti a vysSiu
prilnavost a adhéziu textilii.

Bikomponentné viakna S/S, M/F pre trojroz-
merny tvarovaci efekt a zlepSenie mechanicko-
fyzikalnych vlastnosti.

Novy sortiment viakien predstavuju v posled-
nom obdobi vyvinuté duté "TREVIRA PROFIL"
vlakna so $piralovitym obluckovanim. Viakna maju
vyssiu pruznost, vysSie zotavovacie vlastnosti
avynikajucu objemnost (fa Celanese).

Nehorlavé PES viakna su permanentne pred-
metom vyskumu i vyroby. Su uréené najma pre vy-
bavenie interiérov. Vlakna su kikomponenetné, typu
jadro-plast, kde jadro je modifikované pridanim
zlueeniny fosforu do polymeru pri polykondenzacii.
Su odolné vodli pdsobeniu sine¢ného Ziarenia
amaju vysoku stabilitu obluc¢kov {fa Unitika - vyroba
vr.1994).

Vysokoroztazna polyesterova priadza TEVES.
Jedna sa o konjugované viakno s trvalym oblu¢ko-
vanim (T, = 2.2 dtex) a vysokou roztaznostou, ktora
zabezpeCuje vysokoobjemnost priadze. Mbéze sa
vyuzit ako 100% striz alebo v zmesi s bavinou. Hlav-
nou prednostou tkanin z tejto strize je vysoka
roztaznost, komfort pri noseni, prijemna objemnost
aohmat (fa Toray).

Nové PET profilované viakna "PYRAMIDAL"
{trojlalo¢né) 1.3 dtex/38 mm, pinené vysokou mer-
nou hmotnostou a odrazivostou svetla. Viakno ma
obmedzeny lesk, suchy ohmat dany synergickym
efektom ziskanym alkalickou Upravou. Na minimum
je obmedzena transparentnost vidkna. Oblast
vyuzitia su hlavne damske halenky, kosele, plaste.
Pouziva sa tiez v zmesi s viskdézovymi vldknami
alebo bavinou (fa Toyobo).
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Bazicky farbiteina PET striz "HONEY". Alkalicky
upravované vlakno plnené keramickymi &asticami.
Ma vzhlad prirodného hodvabu.

Duta PET striz "HASSMIN" 1.1 dtex s ob-
medzenym leskom s keramickym pinivom.
VyznaCuje sa pruznym suchym ohmatom (fa
Toyobo).

Mikrovlakna, v8eobecne viakna s jemnostou
pod 1 dtex. Tomuto sortimentu PET vidkien je ve-
novana samostatna kapitola.

Vyuzitim dalSich modifikaénych postupov
chemickych a fyzikalnych sa mézu pripravit PES
vlakna priamo pre $pecidlne Ucely.

Polyesterové nekoneéné viakna sa vyuzivaju
najma v odevnictve, dalej ako technické vlakna v
netkanych a termopojivych materidloch. Strizové
vlakna su uréené pre odevnictvo a bytové textilie,
monofilamenty pre technické aplikacie. Vzduchom
tvarované polybutyléntereftalatové vidkna maju
vyborné zotavovacie viastnosti a si vhodné do
kobercov.

Polyamidové viakna [20 - 28]

Polyamid 6 a polyamid 66 predstavuju v su-
dasnej dobe dva rozhodujuce polyméry pre
pripravu PA vlakien a to priblizne pri 70% zastupeni
PA 6 v textilnych aplikaciach, pri 50% zastupeni v
kobercovych a 65% zastupeni v technickych typov
vldkien. Vyhodou PA 6 (na baze kaprolaktamu) je
najma dostupnost monoméru, dobra zvlakni-
telnost, nizke investicie a lahka recyklovatelnost
materidlu. Vyvoj spotreby PA 6 a PA 66 dor. 2000 je
vtab.6.

V poslednom obdobi sa pozornost venuje
najma chemickym zmenam polymeérneho retazca
PA 6 pri syntéze a pri procesoch zvlakrovania,
dizenia, tvarovania, fixacie a ustalovania, ktoré v in-
terakcii s podmienkami pripravy vlakna determi-
nuju jeho vlastnosti. Niektoré zavislosti su
naobr.4-9.

Nové typy vlakien su ur¢ené hlavne pre bytovy
textil a koberce. Boli vyvinuté kablikove typy viakien
s trojlalokovym prie€nym rezom s dobrou egalitou
aregulovanou afinitou k farbivam.

Pre exponovaneé povrchy je ur¢ené hrubé PA 6
vlakno, ktoré sa méze kombinovat s ekonomicky
vyhodnej$imi PP vlaknami.

Antistaticky kablik pre koberce s anti$pinivou
upravou je vysledkom vyvoja fy Akzo v 90 zak-
ladnych odtierioch.

Vyvoj v oblasti kobercovych typov vidkien
smeruje vSeobecne k modifikaciam, ktoré zabez-
pecuju dobru a regulovanu vyfarbitelnost, matovaci
efekt (profilované vlakna) a ne$piniva Upravu kom-
binovanu s antistatickou upravou.

Polyamidové viakno (PA 6) s pevnostou do
8 cN/dtex a taznosfou do 25% sa pouziva na
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vyrobu vzduchovych vakov pre ochragu riadicov
automobilov.

Bioaktivne polyamidoveé vlakna najma s anti-
mikrobialnou Upravou, pripadne bakteriostatické
sa pripravuju chemickou alebo fyzikalnou modi-
fikaciou latkami obsahujucimi soli kovov ako
CuSO0,, ZnSO, v kombinacii s imidazolmi, hydroxy-
chinolinmi atd. Velmi dobré vysledky sa ziskali pri
priprave bakteriostatickych PA 6 vlakien modifik-
ovanych plnivom ako nosi¢om striebornych ionov,
prip. Ag prasku. Modifikdcia spifa véetky kritéria
a poziadavky zdravotnejnezavadnosti viakien a tex-
tilnych materidlov.

Polypropylénové vlakna [29 - 31]

Polypropylén bez polarnych funkénych skupin
poskytuje variabilitu vo viastnostiach viakien hlavne
vzhladom na rozdielnu molekulovd hmotnost po-
lyméru (MFl) a pripadne vyuzitie niektorych
fyzikalnych postupov modifikacie. Kratky prehfad
zakladnych spracovatelskych postupov a oblasti
pouzitia polypropylénovych vldkien je vtab. 7.

Polypropylénove vlakna podobne ako iné syn-
tetické vlakna sa vyrabaju s kruhovym prierezom
alebo ako trilobal, pripadne v tvare Y pre BCF
vldkna. Z mechanickofyzikdlnych vlastnosti je
potrebné uviest pomerne vyznamné zmeny v pev-
nosti a taznosti pri kone¢nych upravach a spra-
covani. Pevnost §tandardnych vldkien sa hodnoti
ako uspokojiva v pripade vysokopevnych vlakien
ako velmi dobra. Vysoka objemnost tvarovanych
vlakien a rozmerova stabilita poskytuje priestor pre
ich aplikaciu v roznych oblastiach. Sveteina a te-
pelna stabilita zavisi len od stabilizaéného systému.
Pri PP vlaknach su vyrieSené prakticky vsetky
mozné modifikdcie podobne ako pri dalsich syn-
tetickych vlaknach a ich vyuzivanie je len otazkou
dopytu a ekonomiky. PP vidkna sa flexibilne
vyuzivaju v mnohych oblastiach textilného spra-
covania, ale najma pre koberce, netkané materialy
pre sanitame uUcely, geotextilie. Velmi jemné net-
kané materidly sluzia na balenie vodu absorbu-
jucich produktov. Su tiez vyhodné ako textil pre in-
teriér automobilov a dekoraéné materialy.
Tvarované viakna mézu byt vyuzité pre damske
spodné osatenie a v kombinacii s inymi materialmi
pre $portové obleCenie. Pri rozumnej cene a v
dobrej kvalite s PP viakna konkurencie schopné
voCi PET, PA a PAN vlaknam o ¢om sveddi aj ich rast
vyroby najmav Zapadnej Eurépe.

Z novych typov polypropylénovych viakien je
potrebné uviest vlakna s vysokou svetelnou stabili-
tou napr. vidkno Asota 15/G Super UV s pol¢asom
rozpadu minimalne 4 000 hodin. Vlakno je uréené
najma do kobercov pre exteriéry.

Dalsie modifikécie viedli k priprave PP vlakien
s vySSou objemnostou, vysSou zotavovacou
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Obr. 8 Vplyv teploty zvlaknovania na pogiatotny
modul PA 6 viakien [21]

schopnostou, najma pre v$ivané i tkané koberce.

V poslednom obdobi boli vyvinuté antibak-
teridlne PP vlakna modifikdciou solami kovov
najma Ag pre uplatnenie v bytovom textile, kde
najma v prostredi s vy$Sou vlhkosfou je moZnost
vzniku pliesni. Modifikacia sa kombinuje s nespi-
nivou Upravou.

Biodegradovatelné polypropylénové vidkna
predstavuju novy typ vlakien, pri ktorych sa ucinny
efekt dosahuje narusenim Struktdry modifika¢nou
prisadou pri zvlaknovani. "Biodegradovatelnost" je
mozné regulovat koncentraciou aditiva.

K novym PP viaknam patria vysokozrazave
a pojivé PP vlakna vyuzivané hlavne k specialnym
efektom pri priprave kobercov a pre technické
ucely.

Celulozové viakna [32 - 37]

Celulézové vlakna (viskdzové, modalové,
acetatové, mednaté a lyocelové) predstavuju
v suc¢asnej dobe asi 12% produkcie chemickych
vlakien a asi 6% vyroby vSetkych textilnych viakien.
Pri priblizne dvojtretinovom podiele strizovych
vlakien vyroba celuldézovych vldkien uz mnoho
rokov vykazuje permanentny pokles a to roéne
radovo na niekolko percent (tab. 8).

Napriek tomu vznikajd nové  vyroby
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Obr. 9 Vplyv teploty zvlaknovania na pevnost
a faznosf PA 6 viakien [21]

viskézovych vlakien najma v juhovychodnej Azii
a zacinaju sa realizovat nové projekty na lyocelove
vlakna. Zékladny prispevok k ich vyrobe priniesla fa
Lenzing. V USA je nositefom tychto projektov fa
Courtaulds, v Eurépe fa AKZO a Lenzing. Predpok-
lada sa, ze vr. 1995 sa pokles vyroby celulézovych
vldkien zastavi a naopak doéjde k zvyseniu ich
vyroby. K novym vldknam na baze celuldzy patria
lyocelové vidkna (TENCEL, LYOCEL) a vlakna na
baze karbamatu celuldzy.

Tencel je vlakno novej genera¢nej triedy Lyo-
cel. VIakno na baze celulézy ma vsetky vlastnosti
prirodného vldkna, ktoré suvisia s komfortom pri
noseni, ma v8ak vyssiu pevnost, ktora je obvykla pri
syntetickych vlaknach.

Pripravuje sa zvlakriovanim roztoku celuldzy v
rozpustadle na baze N-metylmorfolin-N-oxidu. Or-
ganické rozpustadlo je 100% regenerované. Pey-
nost a taznost vlakna su lepsie ako pri bavine
(6¢cN/dtex a 15%) a klesa za mokranarozdiel od kla-
sickych viadkienlen asio 10%.

Vysoka pevnost vldkna sa odraza vo vysoke;
pevnosti priadze. To dovoluje Siroku paletu tkanin
pri vyuziti mechanickych uprav a mokrych postu-
pov. Farbenie vidkna je obdobné ako pri klasickych
viskdézovych vidknach. Viastnosti viakna Tencel su
vtab.9.

Nepriaznivou vlastnostou vidkien na baze
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priameho rozpustania a nasledného zvlaknenia roz-
toku celulozy v aminoxidoch je fibrilacia, ktora je
vysledkom vysokej krystalinity a orientacie vlakna.
K fibrilacii dochadza najma pri kombinacii mokrych
amechanickych Uprav vldknaresp. textilii.

Potlagenie a odstranenie fibrilacie sa usku-
toénuje vhodnou volbou podmienok mokrého spra-
covania, najma farbenia a odburania fibril z povrchu
vlakien enzymaticky, pripadne pouzivanim fibrilaciu
potla¢ajucich preparacii.

Navyse posobenim enzymov v kombindcii
s dal$imi povrchovymi Upravami vlakno ziskava
makky ohmat pri poklese mechanickofyzikainych
vlastnostiasio5%.

Bez Sance na uspech nie su ani niektoré de-
rivaty celuldzy, najmé karbamat celuldzy, ktory na
vyrobu vldkien doporucuje polsky vlaknarsky
vyskum. Karbamat celulézy je mozné pouZit tak
gisty ako i v zmesi s viskézou. Pri dorie$eni nie-
ktorych technologickych problémov bude k vyho-
dam karbamatu celuldzy patrit najmd moznost
vyuzitia su¢asného strojného zariadenia pre vyrobu
viskdzovych viakien.

V8eobecny nazor na perspektivu ce-
lulézovych vlakien nevyluéuje do buducnosti
vyrobu viskdzovych vidkien, najma z toho dévodu,
7e nové postupy vyroby regenerovanych ce-
lulézovych viakien nevedu k nahrade viskézovych
vlakien, ale predstavuju novu generaciu vlakien.
Niektoré sucasné prace poukazuju na moznost
znizenia NaOH, CS, a dalsich komponentov pri
vyrobe viskézovych viakien a tym aj vylepSenia e-
kolégie ich vyroby pri odstraneni malého podielu
makromolekul s najvy$Sou molekulovou hmot-
nostou. Uginnost tychto postupov je mozné dalej

zvySovat vyuzitim tenzidov pri rozpustani

azvlaknovani.
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Z0O ZAHRANICNYCH CASOPISOV

Inovaéné vyrobky z textilného skla
ITB Garn-Flachenherstellung, 41,1995, ¢.1,s.59

Vyrobky z textilného skla "Microlith" su v kom-
binacii svojich technickych vlastnosti perspektivne
a inovaéné. Zabezpecuju tvarovu stalost, pouzivaju
sa na vystuZzovanie materidlov, su nehorfavé,
chemicky stale, zdravotne a toxikologicky
nezavadné. Uspesne sa pouzivaju v mnohych od-
vetviach ako zosilovacie vldkna, sklenené runa,
priadze, rohoze a hybridné vyrobky. BliZSie in-
formacie poskytne firma Schuller GmbH.

Mobilné stavby s tkanymi membranovymi
konstrukciami
ITB Vljesstoffe, 41,1995, ¢.1,s.6-13

Stavby s povrstvenymi tkaninami chrania pred
zrazkami, vetrom a zimou, ale svoj U&el spinaju aj
ako ochrana pred sinkom. Vyvojom novych ma-
terialov, ktoré odolavaju vplyvom zivotného pros-
tredia, sa stdle viac presadzuju napnuté plosné
nosné konstrukcie. Pre vyrobcu tkanin sa tu nasky-
taju nové moznosti odbytu, avSak pri tom netreba
podcenit ¢asovu narocnost a naklady na vyvoj.
V &lanku s uvedené oblasti pouzitia tychto textilii
pri stavbe réznych konstrukcii, hlavné druhy sta-
vieb (8tandardizované systémové stredné
konstrukcie, membranové haly, $pecialne
konstrukcie), pouzité materidly (povrstvené tkaniny
z vysoko pevnych PES a sklenenych vldken,
makceny PVC, PTFE atd.), dosahované efekty atd.

Profily poziadaviek na runa pre pouzitie v sta-
vebnictve
ITB Viiesstoffe, 41,1995, ¢.1,s.16-20

Technickymi textiliami je mozno zlepsit viastnosti
stavebnych materidlov, resp. stavebného podkladu.
Pri tom sa cielene vyuZivaju Specifické viastnosti
textilif, ako su plodné vyhotovenie, mala hrabka, rov-
nomernost, stabilita Struktury, tvarovatefnost, nizka
ploSna hmotnost ako aj vysoka pevnost a taznost.
V ¢lanku su uvedené poziadavky na profil vlastnosti
technickych textilii pre jednotlivé ucely pouZzitia ako
aj poziadavky na vlastnosti ich okolia (parametre
pddy a stavebnych materidlov), nepriaznivé vplyvy
na technické textilie (hydrolyticky rozklad PES
vyrobkov v alkalickom prostredi, oxida¢né odbura-
vanie PP alebo PE, odburavanie zmaké&ovadiel vo
vyrobkoch z PVC), moznosti pouzitia rin (filtre, geo-
textilie atd.), pouzitie technickych textilii v stres-
nych stavbach, na drenazne ucely atd. Uvedené su
pozadované parametre technickych textilii a pozia-
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davky podfa DIN 18192, resp. DIN 4102.

DI-LOOM, ihlovaci stroj
ITBVliesstoffe, 41, 1995, ¢.1,5.34

Pouzitim materialov zosilnenych uhlikovymi vldk-
nami pre ihlové 16zka a ihlové dosky sa u stroja DI-
L.OOM SC dosiahla frekvencia zdvihov viac nez
3000 za minutu, a tym rychlosti priechodu vySe 60
m/min. Toto enormné zvy8enie produktivity a kvality
je sprevadzané aj vysokou u¢innostou. V priemysle
run je dblezité, aby ihlovacie stroje produkovali v 24
hodinovej nepretrzitej prevadzke sedem dni v tyz-
dni. To plati predovsetkym u rinovacich strojov, pri
ktorych je ich odstavenie a opatovné spustenie spo-
jené so znaénymi nakladmi. lhlovaci stroj DI-LOOM
pomaha riesit aj tieto problémy. Medzi jeho dalsie
prednosti patri automaticka udrzba, modulova
konstrukcia, perfektné tesnenie a zabezpecenie od-
stranenia prasnosti. Prevadzkovy stav stroja je ria-
deny a neustdle kontrolovany systémom COOPR,
umoziuijticim aj obrazovu signalizaciu pripadnych
poruch.

Skusanie stalosti na svetle za horuca a starnutia
konstrukénych dielov automobilov
ITBViiesstoffe, 41,1995, ¢.1,s.47

Materidly vo vnutri automobilov su vystavene tak
slneénému Ziareniu ako aj vysokym teplotam. Pri-
sludna skusobna metoda musi zohladnit najmene;j
tieto dva parametre. Preto je v zaujme vyrobcov
automobilov a dodavatelov zavedenie jednotného
skusobného postupu. Ustrednou témou prvého
dna konferencie konanej v dnoch 17.a 18.10. 1994
v Ménchengladbachu bolo "5 rokov skuSok stalosti
na svetle za horuca - skusenosti a vyhliadky". V po-
predibola vymena skusenosti z pohladu automobi-
lového priemyslu a vyrobcov vlaken. Pre-
diskutované boli poziadavky po zjednoteni existu-
jucich skusobnych predpisov, najma v suvislosti
s prepracovanim noriem DIN 75202 a ISO 105-B
06. Ako priklad poslizit prvy raz verejne predne-
seny skusobny predpis Renault/Peugeot, ktory sa
sice odliduje od DIN 75202, ale vysledky z praxe
ukazuju, Ze davarovnake vysledky ako tato norma.

Trendy na severoamerickom trhurtin
[TBVliesstoffe, 41,1995,¢.2,5.16-18

Spotreba run vo forme metraze stupala v Severnej
Amerike doposial roéne o cca 7%. V roku 1990 to
bolo vySe 8% , v roku 1991 viac nez 5%, v roku
1992 vySe 8% a vroku 1993 o vy$e 6%. Podla pred-
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beznych odhadov doslo aj v roku 1994 ku vySe 6%
zvy8eniu. Co do mnozstva rychlejsi prirastok je
u vyrobkov na jedno poutitie. Je to spdsobené
scéasti zvysujucim sa dopytom po fahkych ma-
teridloch typu Coverstock (véitane barriér leg cuff,
top sheet a inych absorbujucich produktov).V &lan-
ku su uvedené udaje o spotrebe run v USA a Ka-
nade, rozdelenie spotreby podla druhu rdn, oblasti
pouzitia, sposobu vyroby atd. Udani su najddlezi-
tejsi vyrobcoviarun a trendy v oblasti trhu ran.

Novy sposob vyroby rozpernych pletenin s ru-
nom a kompozitnych materialov
ITB Viiesstoffe, 41, 1995, ¢.2,s.32-38

Postupy "Kunit" a "Multiknit" vznikli zo snah vyrobit
plodné utvary priamo z vlaken, a tym obist medzi
inym predstupen pradenia. Novy variant "Multiknit"
je zaloZzeny na spletani vlaken a umozZzriuje vyrobu
rozpernych runovych pletenin a runovych
konstrukcii s novymi vlastnostami. Tak ako u vset-
kych ostatnych variantov prepletacej techniky, aj
u tohto postupu sa pouzivaju drazkované ihly auza-
vieracie droty. Spojovacie prostriedky alebo spojo-
vacie nite nie su na spevnenie potrebné. Uvedenée
su rézne varianty tychto technik, ich vyhody, od-
liSnosti, moznosti kontinualneho i diskontinualneho
spdsobu prace ako aj oblasti pouzitia (nahrada
PUR peny, €alunnické podkladoveé materialy v do-
pravnych prostriedkoch, ekologické izolacné ma-
terialy, bezpe¢nostné textilie, geotextilie atd.)

Recyklacia zahustky v textilnejtlaci
Textilveredlung, 30, 1995, £.3/4,5.64-68

Zvyskove tlaciarenske pasty a koncentraty pracich
prostriedkov z textilnych tlaciarni nesu ¢asto zod-
povednost za velmi zly stav prevadzkovych odpa-
dovych vod z hladiska zivotného prostredia.
Likvidacia tychto odpadov ma za nasledok vysoke
naklady pri suCasnej strate cennych surovin.
V ¢lanku je predstaveny patentovo chraneny
sposob recyklacie zahustiek, ktory pracuje na
principe vytlatovania, pricom zrazanie zahustky
prebieha v zmesi voda/rozpustadlo prinastavenide-
finovanej hodnoty pH. Nasledujuca extrakcia far-
biva sa m6ze uskutocnif tak kontinualne ako aj dis-
kontinualne. Vycistena zahustka a predestilované
rozpustadlo sa opat privadzajd do vyrobného
procesu, resp. recyklacie zahustky. Tlaciarenske
skusky vykonaneé s recyklovanou zahustkou davaju
tie isté vysledky, ako sa dosahuju beznymi ob-
chodnymi zahustkami.

Ekologické prostredie tlaciarenskych strojov
Textilverediung, 30, 1995, ¢.3/4,5.79-81

Znizovanie spotreby ¢erstvej vody a znizovanie od-
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padov tlagiarenskych past u textilnych tlaciaren-
skych strojov je ddlezité nielen z ekologickych, ale
aj z ekonomickych dévodov. Vyrobcovia strojov sa
snazia vysporiadat s tymto aspektom vhodnymi
konstrukciami zariadeni. Pri tom sa samozrejme
nesmie stazit obsluha stroja. V ¢lanku je uvedeny
prehfad o stave techniky v oblasti strojov pre ro-
tac¢nu a plochufilmovu tlac.

Enzymy v predbeznom spracovani baviny
Textilveredlung, 30, 1995, ¢.3/4, 5.82-88

Z vykonanych vyskumov a z literatury je zname, Ze
medzi celulazami a bavinou dochadza k vzajomné-
mu pdsobeniu. Pre technologické vyuzitie tohto
efektu sa hladali sposoby, ktoré by viedli k zelanym
vysledkom pri o mozno najnizsich pouzitych
mnozstvach enzymov a kratkych dobach ich péso-
benia. Bolo charakterizované a porovnané pdsobe-
nie réznych komplexov enzymov cez produkty od-
buravania bavinenych vldken nachadzajice sa
v spracovatelskych kupeloch. Pre tento ucel sa
skumali produkty cdburavania ako funkcia doby
pdsobenia analyticko-chemickymi metédami a pre-
dovsetkym pomocou HPLC. Pouzité celulazy, ktorée
su pritomné vzdy ako komplexny pripravok, sa
charakterizovali v zavislosti od svojho U¢inku na
bavinené vlakna pomocou gélovej elektroforézy. Zis-
kané vysledky sa potvrdili prakticky na laboratér-
nom farbiaciom stroji.

Dataq: exaktné meranie teploty tovaru
Melliand Textilberichte, 76, 1995, ¢.5, 5.292

Systémom Furnace Tracker firmy Datapaq je
mozna presna kontrola tepelnych spraco-
vatelskych procesov. Tento systém sa uz s Uspe-
chom pouzil v textilnom priemysle pri uprave kober-
cov, nekréivejuprave textiinych materialov ako aj pri
spracovani sklenenych vlaken. Systém pracuje s ter-
moclankovymi snimacmi, ktoré su spojené s pris-
trojom na ukladanie dat do pamati. Tento je
uzavrety v puzdre uginne chraniacom pred vy-
sokymi teplotami. Podla u¢elu pouzitia su k dis-
poziciidvardzne pristroje: Datapaq 2000 (6 kanalov
pre kratke procesy, meracirozsah -20 az +1370°C,
presnost merania 1°C) a Datapaq T-Paq (8 kanalov,
dlhé horuce procesy, meraci rozsah 0 az +1370°C,
presnost merania 0,5°C). Cely systém sa vyznacuje
velmi jednoduchou obsluhou a je prispdsobeny na
$pecidlne potreby. Zobrazenie teplotnych profilov
sa uskutoc¢riuje na obrazovke prostrednictvom dia-
gramu zavislosti ¢asu od teploty.
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3 M: nové runa z mikrovlaken pre zvukovu
izolaciu v automobiloch
Melliand Textilberichte, 76, 1995, £.5, 5.292

Firma 3 M vyvinula pod nazvom Thinsulate nové
rino z mikrovlidken, ktoré sa da uspesne pouzit
najma pri izolacii zvuku u automobilov (obklady
dveri, pristrojové dosky, stropy a pod.). V porovnani
s konven&nymiizolaciami prind$a nové rino usporu
vahy 50%, €im vychadza v Ustrety vyrobcom auto-
mobilov (vyznamné automobilové zavody uz
oznamili svoj zaujem) pri konstrukcii fahkych a ti-
chych vozidiel. V USA sa uZ patentovana zvukova
izolacia pouziva vo viacerych modeloch.

Vplyv starnutia baviny na zmeny farieb vy-
farbenych textilii
Melliand Textilberichte, 76, 1995, ¢.5, 5.298-302

Pruhovitost vyfarbenych bavinenych tkanin je
stalym problémom pri zabezpecovani kvality
a Casto sa pripisuje priadzam s rozdielnou vyfar-
bitelnostou, ktoré sa zapracuvaju do prislusného
textiiného plosného utvaru (tkaniny alebo ple-
teniny). V ¢lanku sa skumaju pri¢iny pruhovitosti vy-
farbenych bavinenych tkanin. Zodpovednost za
vznik pruhovitosti sa medzi inym pripisuje vplyvom
starnutia, ktorému je bavina vystavena pri skla-
dovani za meniacich sa podmienok teploty a vih-
kosti, €0 ma za nasledok Zltnutie baviny. Pritom do-
chadza tiez k zmenam fluorescenénych vlastnosti.
Tieto zmeny ovplyviiuju prilem farbiva viaknami.
Popisané su postupy skusok na zaklade simulacie
starnutia, uvedené su vysledky a analyza ziskanych
udajov.

Technolégia spracovania plazmou uspesna
v predbeznom spracovani pred tlacou
ITBVeredlung, 41, 1995, ¢.1,s.22-24

Techndlogia spracovania plazmou patri vzhladom
na svoju nezavadnost pre Zivotné prostredie ako aj
Siroku paletu pouzitia k najzaujimavej$im postu-
pom buducnosti. Po dlhoro&nej vyskumnej a vyvo-
jovej praci je teraz k dispozicii zariadenie, ktoré
umoZriuje pouZitie tejto technoldgie v praxi. Model
KPR-180 a technoldgia spracovania plazmou
"Glow Discharge" beli vyvinuté vo Vyskumnom
vyvojovom institute v Niekmi v lvanove(Rusko). Pod-
nik Tecnoplasma (Svajéiarsko) je vlastnikom prav
k pouzitiu patentov v oblasti technoldgie spracova-
nia plazmou KPR-180.V ¢lanku je popisana pouzita
technoldgia, prislusné zariadenie, dosahované
zoslachtovacie efekty, praktické nasadenie,
aplikacia a vlastnosti tlejivého vyboja, bilancia,
ekonomické efekty, kalkulacia nakladov, vplyv na
pracovneé a Zivotné prostredie.
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Tazka cesta k bezchlérovému bieleniu
ITBVeredlung, 41,1995, ¢.1,s.25-27

V bieleni sa v si¢asnej dobe presadzuje nova orien-
tacia vyvolana problematikou AOX (AOX=absor-
bovatelné halogénové zlu¢eniny) a vinou ekotextilu.
Zatial ¢o vdak v mnohych textilnych oblastiach je uz
mozné vynechat chemikalie obsahujuce chldr, nie
je bielenie bavinenych pletenych vyrobkov, u kto-
rych sa ma dosiahnut dokonale biela farba, este vo
vyhlade uplne rovnocenna alternativa ku kom-
binacii chlérnan/peroxid. Okrem toho by sa velmi
Ziadala harmonizacia zakonnych ramcovych pod-
mienok. V ¢lanku je popisana suc¢asna situacia v o-
blasti bielenia pri zohladneni dopadov na Zivotné
prostredie (napr. dvojstupriovy proces bielenia,
pouzitie kyseliny peroctovej, peroxidu, enzymov
atd.). Porovnané su jednotlivé postupy a uvedené
vyhody i nevyhody, ako aj sic¢asna situacia v oblasti
vyskumu bieliacich procesov a perspektivy do
buducnosti.

Novy referen¢ny spektralny fotometer na mera-
nie farieb
ITBVeredlung, 41,1995, ¢.1,s.48

"Spectraflash SF 600" je vyrobok novej generacie
meracich pristrojov firmy Datacolor, ktoré su véetky
zalozené na novovyvinutej technolégii MC-90. Vyvo-
jovym cielom tejto patentovo chranenej optoelek-
tronickej technoldgie je ¢o mozno najlepsi sulad
nameranych hodnét, a to tak medzi réznymi SF 600
ako aj inymi meracimi pristrojmi na baze MC-90.
K vynikajucim vlastnostiam spektraineho fotometra
patri velmi dobré rozligenie, presnost opakovania
a kompatabilita dat podla DCI. Pristroj pracuje
s dvomi luémi {geometria diffus 8 stupriov). Data sa
eviduju v intervaloch 10 nm medzi 400 a 700 nm.
Pristroj umoznuje tak meranie reflexie ako aj mera-
nie transmisie. Okrem toho su k dispozicii 3 rézne
meracie otvory, dynamicka oblast zabera 0-200 %.
Dodat mozno aj UV kalibraciu umoznujucu meranie
farieb s fluorescenénymi zlozkami alebo optickymi
zjasriovacimi prostriedkami.

Tabul'ka lyocelovych vlaken
Chemical Fibers International, 45, 1995, ¢.1, s.27-
31.111

Tabulka pozostava zo suboru mikroskopickych
snimkov prieénych rezov a pozdiznych pohladov
lyocelovych viaken Tencel, Lenzing Lyocel, Newceill
a Alcena. Popisané su jednotlivé mikroskopické
snimky a je diskutovana rézna rozpustnost lyoce-
lovych vlaken v rozpustadlach pre ucely ich identi-
fikacie. Skratka pre lyocelové vidkna podla BISFA
je CLY.
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Moderné vyrobné postupy pre viskézové ne-
konecné viakna
Chemical Fibers International, 45, 1995, ¢.1,8.35

Hoci uz preslo viac ako 90 rokov od prvej ko-
merénej vyroby viskézovych vldken, je tento ma-
terial pre textilny priemysel stale zaujimavy.
V sucasnosti existuju tri rézne typy strojov na
vyrobu nekoneénych viskézovych vldken kon-
tinualnym postupom:

- strojv Nelsonovej verzii,

- strojHaspelového typu,

- stroj Scharenového typu.

V &lanku su uvedené schémy tychto typov strojov.
V podstate v jednej operacii prebieha zvlakrovanie,
dizenie, pranie, susenie, avivovanie a navijanie.
Firma Barmag ponuka stroj Nelsonového typu. Tak-
tiez dodava niektoré strojné sucasti na zvlakriova-
cie rychlostinad 200 m/min.

Priemysel celul6zovych viaken - ekonomickeé
a ekologické aspekty dalSieho vyvoja

Chemical Fibers International, 45, 1995, &.1, s.41-
43

Viskdzoveé viakna budu aj v buducnosti predstavo-
vat vyznamny podiel surovinovej zakladne pre tex-
tilny priemysel. Tradi¢na technoldgia vyroby vidken
viskézovym spdsobom bude v buducnosti posu-
dzovanacez:

- ochranu Zivotného prostredia,

- vyrobné naklady,

- kvalitu vlakna.

V ochrane Zivotného prostredia viskozovy priemy-
sel vyzaduje doéslednost vykonavania nevyhnut-
nych merani pri kontrole uniku $kodlivin. Pri posud-
zovani nakladov sa zvazuje, aké maximaine
vyrobneé kapacity su este efektivne pre ekonomicky
rozdielne oblasti.V otazkach kvality dominuje zave-
denie 1ISO 9000.

Nové biodegradabilné vlakno
Chemical Fibers International, 45, 1995, ¢.1,s.31

Japonské firmy Kanebo a Shimadzu vyvinuli prvé
produkty na svete, ktoré pouzivaju biodegradabilné
vlakna. Tieto vlakna su pripravované z polyméru na
baze kyseliny polymlie¢nej. Ich obchodné ozna-
¢enie je LACTRON. Vyrabaju sa vo forme strizovych
vldken (1-22 dtex) a nekone¢nych vlaken (22-1100
dtex) zvlakriovanim z taveniny. Vyznadéuju sa velmi
prijemnym kontaktom s pokozkou. Viakna maju
dobru tepelnd odolnost a pevnost na urovni PA6
viaken.

Lenzingove lyocelové vlakna
Man-Made FiberYear Book, 1994, s.22

BISFA uviedla nasledovnu definiciu lyocelovych
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vlaken: Lyocel je ndzov pre nové celulézoveé viakno,
ktoré je ziskané zvlakrovanim z organického roz-
pustadia. Organické rozpustadlo v tomto pripade je
zmes organickych chemikalii a vody. Zvlakriovanie
z roztoku znamena rozpustanie a zvlakriovanie bez
tvorby derivatov. Z prehfadu svetového trhu s ce-
lulozovymi vlaknami vyplyva, Ze ich potreba
neustale stupa. Okrem ekonomickych ukazo-
vatelov su posudzovaneé aj niektoré Strukturne Crty
novych vlaken, ako je napr. schopnost fibrilacie.
Zvysena fibrilacia lyocelovych viaken prinasa novy
maodny efekt.

Moznosti a hranice alternativhych postupov pri
rozpustani celulozy a jej formovani
Chemiefasern, nov./dec. 1994, s.747-750, schéma,
tabulka

Na konferencii o celulézovych vldknach, za€iatkom
septembra v Rudolstadte, poskytol prof. Berger
z Drazdan vycCerpdvajuci prehlad o moznostiach
a hraniciach alternativnych postupov pre pripravu
celulézovych vldken na zaklade patentovej
literatiry a uverejneni, pricom tazisko problému
spocivav NMMO rozpustadlovej zvidkriovacej tech-
noldgii. Obsirne bolo referované aj o inych alter-
nativnych postupoch u celulézovych vldken
(karbamat, ZnCl,/vodny spbsob, Cupro-rychlostné
zviaknovanie, NaOH/vodny spdsob).

PES a PAG6 vlakna pre netkané textilie ukladané
zamokraa pre Specialne papiere
Man-Made FiberYear Book, 1994,s.70

Aplikacia PES a PAG vlaken pre netkané textilie pri-
pravované ukladanim za mokra je urcitym navratom
spat k prvym zariadeniam instalovanym v USA
a v zapadnej Eurdpe. V ¢lanku su podrobne ana-
lyzované chemické a fyzikalne vlastnosti PES
a PA6 vlaken pre vysSie uvedené aplikacie. Je
ukdzané, Ze najvhodnejSie vlakno pre tieto
aplikacie je Grilon NU(PA6). Dalsie vykonané
skusky ukazali, Zze vodné extrakty obidvoch
vlaknotvornych polymérov su biologicky od-
buratelné. Podla OECD 302B mozno dosiahnut
90 % rozlozenie organického podielu za 28 dni.
V ¢lanku je niekolko grafickych zavislosti o zme-
nach vyznamnych Strukturmych ukazovatelov sle-
dovanych PES a PA6 vldken v podmienkach
danych aplikacii.

Polypropylén: vlakno pre vrchné osatenie
Textile Technology International, 1995, .39-43

Obdobie 90. rokov zaznamenava neustaly narast
vyroby polypropylénovych vilaken pre nové
aplikacné oblasti. Déraz sa kladie na Specifické

najmensia tepelna vodivost, vysoka stalofarebnost,
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odolnost voéi oderu a zapachu. Vlakno neabsorbuje
Ziadnu vilhkost, iba ju transportuje. V suc¢asnosti
pouzitie polypropylénovych vidken do vrchného
oSatenia predstavuje asi 1 % celkovej produkcie.
Nastup jemnejsich viaken tento podiel zvySuje.

Japonsky elastomérny hodvab
Spésné informace UZCHV, 1994, ¢.8,s.3

Toto viakno sa vyraba prevazne na baze PUR, ale
v sucasnosti v mensej miere aj na baze polyéter-
esteru (PEES). Uvedené su kapacity vyroby jednot-
livych firiem, charakteristiky a vlastnosti réznych ty-
pov tychto viaken a tieZ aj oblasti ich pouzitia. Napr.
fa Fuji vyraba spodné pradio s antibakterialnou a de-
zodora¢nou funkciou a tiez damske pancuchy
ucinné vociatypickym koznym zapalom.

Zlepsenie kvality polypropylénovych viaken
Textile Technology International, 1995,s8.214-215

Vacsina polymérov vSeobecne a polypropylén
zvlast, pokial maju byt aplikované v textilnom prie-
mysle, vyzaduju pouZzitie réznych koncentratov.
Vyrobcovia koncentratov musia ponukat Siroku
skalu pigmentovanych alebo inak aditivovanych
zmesi. Dnes sa vyrabaju popri pigmentovych kon-
centraty s obsahom UV-stabilizatorov, antioxidan-
tov, retardérov horenia, modifikatorov farbenia a ¢i-
nidiel potlacajucich lesk. Su zname koncentraty na
aditivaciu silikonov, antibakterialnych prisad alebo
spracovatelskych modifikatorov.

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

PATENTY

Vyroba vyplnkového materialu
PAT JP 05220278-A

Majitel: NHK Spring

D04h

Polyesteroveé vlakna sa miesaju so spojivovymi vlak-
nami a zmes sa vlozi do spodnej formy. Na zmes vo
forme sa fuka horuci vzduch s vysSou teplotou ako
je teplota tavenia spojivovych viaken. Takto pripra-
veny material sa pritla¢i hornou formou. Po ochia-
deni spojivove viakna stuhnu a tvarovany material sa
uvolni z formy. Vyplnkovy calunicky material je trvan-
livy alacny.

Prachovy filter s dlhou zivotnostou
PAT JP 05220312-A

Majitel: Chisso

D0o4h

Filter valcovitého tvaru sa vyraba z runa z vlaken
s priemerom max. 10 mikronov. Runo méze byt vyro-
bené postupom melt-blown z kompozitnych viaken,
ktoré maju komponenty s réznymi teplotami tavenia.
Filter sa vyraba obkrutenim rina okolo jadra a stla-
¢enim tohto runa alebo tepelnou upravou, pricom
teplota je vyssia ako teplota tavenia komponentov
s najniz8ou teplotou tavenia a nizsia ako teplota tave-
nia komponentov s najvyssou teplotou tavenia. Fil-
ter je vhodny na filtraciu prachu, pouzit sa moze aj
v medicine, elektrotechnike a pod. Ma vysoku ugin-
nostadlhu zivotnost,
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Ochranny material

DE 4203936-A1

Majitel: Mehler Vario System
F41h 5/08

Vnutorné jadro ochranného nepriepustného ma-
terialu je laminat z niekolkych vrstiev. Na povrchu je
povrstvena tkanina s prec¢nievajucimi pasikmi,
ktorymi su prikryté Svy. Pomocou tychto pasikov su
navzajom pospajané jednotlivé prvky materialu.
Vyrobok sa mdze prat, je nehorlavy, uéinne chrani
pred poranenim, napr. pri demonstraciach. pred
bodnymi ranami a pod. PouZiva sa aj na ochranu ra-
darov av elektrotechnike.

Agrotextilny kompozit
PAT GB2220341-A
Majitel: Holzstoff Holding
A01g 01

Kompozitny agrotextilny material sa vyraba
laminaciou dvoch alebo viacerych plosnych utvarov
sréznymi parametrami.Vhodna je tkanina, pletenina
alebo netkana textilia z nekone&nych termoplas-
tickych vlaken (5-200 g/m2). K nim sa prisiju. prilepia
alebo natavia bo¢né pasiky zhladkej, pruznej folie.
pomocou ktorych sa agrotextilia ukotviv péde. Folia
mbze byt vyrobena z POR, PE, PVAC, PES. Agro-
textilia sa pouziva v polnohospodarstve a zahrad-
nictve na ochranu sadenic, pri mulc¢ovani a pod.
Mbze sa pouZit opakovanie.
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Calunnicky vyplnkovy material
PAT JP93054796-B

Maijitel: Toyobo

B65g 5/00

Vypinkovy material do pohoviek a sedacieho na-
bytku sa sklada z tkaniny z termoplastickych viaken,
ktora tvori vonkaj$i obal a vyplne z termoplastickych
vlaken. Tieto viakna sa roztavia a spéjaju sa s oba-
lom. Lic a/alebo rub vyplnkového materialu sa vzo-
ruje pdsobenim ultrazvuku.

Vlasova rohoz na odstranovanie prachu
PAT JP 05309065-A

Maijitel: Kuraray

A47123/22

Vlasova priadza sa vyraba z kompozitného vlakna
zo saponifikovaného (zmydelneného) kopolymeéru
na baze EVA a polyamidu. Stupen saponifikécie je
min. 95%. Kopolymerizacny pomer etylénu je 25-70
mol. %. Pomer saponifikovanéeho materidlu k PAD
v kompozitnom vlakne je 20:80 - 80:20 hmot. %. Vla-
sova rohoz samdze prat, je pevnd, dostatocne tuha,
ma dobrd rozmerovu stabilitu, pekny vzhlad,
neuvoliiuje vlas a nespdsobuje sekundarmu kon-
taminaciu.

Sietovy material
PAT JP 052269931-A
Maijitel: Toshiba
HO1g15/14

Do sietového materialu sa zatkavaju zvazky vo-
divych vidken s priemerom max. 25 mikrénov. Su vy-
robené zo zliatiny. Siet je roztazna a pruzna
miniméaine v dvoch smeroch. Sietovy material sa
montuje na satelity, na povrchy anténnych re-
flexnych zrkadiel s moznostou nastavenia podla
pozadovaného prijmu.

Vyroba vlaken z regenerovanej celulézy pri vy-
sokych rychlostiach

JP/A/3523/95

Prihlasovatel: Mitsubishi Rayon

D O1F 2/00

Vidkna su pripravované zvidknovanim roztokov
obsahujucich celulézu vo vodnych zmesiach obsa-
hujucich terc-amin-N-oxidy.

Pomer priemeru vlakna ku priemeru Kapilary
je -1,5apomerdizky ku priemeru je 10 pri Smyko-
vej rychlosti 10° s, Hubica ma otvory s prieme-
rom vaésim ako 200mal/D » 10. Zvlakriovanie pri
135 °C a odtahu vldkna 500m/min dava vlakna
s jednotkovou dizkovou hmotnostou < 3 den.
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Izotakticky polypropylén pre vyrobu folii, vyliskov
avlaken

DE4242 486

Majitel: BASF A.-G.

CO8F 110/06

Propénové polyméry s bodom topenia nizsim ako
155 °C, s pomerom priemernej hmotnostnej mo-
lekulovej hmotnosti ku priemernej Ciselnej moleku-
lovej hmotnosti mensim ako 3 a obsahujuce menej
ako 5 % materidlu rozpustného v xyléne su pripra-
vované uzitim aluminoxanoveého a metalocénoveho
komplexu kovov skupiny IV alebo V ako polymer-
nych katalyzatorov.

Kompozitné vlakna, proces ich vyroby a poly-
olefinové mikrovlakna z nich vyrobené
EP618316

Maijitel: BASF Co.

DO1F8/06

Tieto vlakna zahfmaju 2 rozne polyméry, z ktorych
jeden je vodonerozpustny polyolefin, napr. polypro-
pylén a iny je vodorozpustny polymér, napr. poly-
vinylalkohol majuci - 19 segmentov. Vodoneroz-
pustny polymér je rovnomerne distribuovany v prie-
reze vlakna a je obkoleseny vodorozpustnym poly-
mérom. Patentové naroky sa tykaju vyroby kompo-
zitnych vlaken, vyroby mikrovlaken a vyroby mikro-
vlaknitych textilii.

Kompozitné viakno, proces jeho vyroby a mik-
roviakna z neho vyrobené

EP618317

Majitel: BASF Corp.

DO1F8/12

Tieto viakna su tvorené z 2 réznych polyméroy,
z ktorych jeden je vodonerozpustny polyester,
polyamid alebo ich kopolymér adruhy je vododis-
pergovatelny polymér. Napr. PET a PET modifi-
kovany 5-Na-sulfoizoftalatovymi jednotkami boli
zvlaknené cez hubicu na vyrobu bikomponentnych
vlaken za tvorby 37 kruhovych vlaken, kazdé po-
zostavajuce zo 61 PET fibril spojenych dohromady
s modifikovanym PET.

Vyroba polyuretanovych roztokov pre vysoko-
rychlostné zvlakiovanie

JP/A/ 248 043/94

Prihlasovatel: Toyo Boseki

Cc08G18/10

Polyuretanove roztoky obsahuiju 36 az 43 hm.% po-
lymérov a su pripravované 1/reakciou polyolov s nad-
bytkom diizokyanatov za tvorby predpolymérov, 2/
pouzitim diaminov pre prediZenie polymérnych
retazcov a 3/ uzitim sek. monoaminov ketinina-
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minov a/alebo aldiminaminov pre ukon&enie reak-
cie.

Biodegradovatelné polyesterové vlakna pre
pouzitie v polnohospodarstve

JP/A/ 264 343/94

Prihlasovatel: Toyo Boseki

D04H1/42

Vlakna pozostavajuz alifatickych polyesterov obsa-
hujucich prevazne OCHRCO (R=C,, alkyl) jed-
notky. Kyseliny polymlie¢ne boli vyzviadknené z ta-
veniny a upravené na netkanu textiliu vhodnu pre
pestovatelske zahony. Pevnost textilie bola 60 resp.
29 % po zotrvaniv pdde po 6 mesiacoch resp. po
1 roku.

Elektretové filtre

JP/A/ 254 320/94
Prihlasovatef: Toyo Boseki
B0O1D39/14

Elektretove filtre su zlozené z polyolefinovych stie-
panych vlaken s priemernou Sirkou /W/<30pum,
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obsahuijucich > 40 % viaken, u ktorych pomer Sirky
ku hrabke /W/T/ je mengiako 1a 20 % vlaken, ktoré
maju pomer W/T v rozpéti 1-5. Filtre sa vyznacuju
nizkym poklesom tlaku.

Vyroba ultrajemnych polyesterovych multifilov
s dobrou Urovinou vyfarbenia

JP/A/ 346 320/94

Prihlasovatef: Mitsubishi Rayon Co.

DO1F6/62

Vlakna sapripravia taveninovym vyzvlaknenim poly-
esteru, obsahujuceho prevazne elyléntereftalatové
Struktarne jednotky, ktorého hodnota relativne;
viskozity je 1,45 az 1,55 (v roztoku PhOH/C,H,CI,
v pomere 1:1 pri 25 °C) cez hubicu, viakna sa potom
solidifikuju a lubrikuju za pouzitia vodiaceho valéeka
umiestneného 15 az 30 cm pod povrchom hubice.
Vlakno sa nakoniec navija pri rychlosti 1000 az 2000
m/min a jeho kone¢na jemnost je mensia ako 0,3
den/filament.

Pre publikovanie pripravila Ing. Kamila Rzymanova,
VUCHV Svit.
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