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APPLIED PHOTOCHEMISTRY - PHOTOTROPY
OF SELECTED DYESTUFFS IN DEPENDENCE

OF SUBSTRATES

Nechwatal. A.. Nicolai. M.

Thuringisches Inst i tut furTexti l -  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/modif ied dimethyloldihydroxyirnidazol idone/polyamide. These
fadings are partly phototropic. Pofsible causes for this extraordinary effects were discussed for the system
eosine/polyamide.

Es wurden entdeckt und erforscht unerwartete intensive Farlcen-Veri inderungen nach einer Bestrahlung mit
Hil fe von Systemen Eosin/Polyamid und Direkte blaue 86/modif izierter Dimethyloldihydroximidazol idon/Po-
lyamid. Diese Bleichungen sind tei lweise phototropisch. Es wurde uber die m6glichen Ursachen dieser un-
gew6hn I ic her Effekte f Ur das System Eosi n/Polyamid verh andelt.

Oupege.uenrt u trccJIeAoBaIrbI Eeo;xtrAaIIHble UIITeIIcTIBHble Ir3NIe He Hxrl troc.ile o5.ltt.tertItrt c tIo]IorIl lrIo
cucreN{br eo3Err /lo:rualrul u up.alrnu rorrl '6ou 86/ .u,trN{errr.[o.:r;-turu.lrpoKctrNrtrra3o.rr[r1ou/nornarrul.
Yxa:ausrre troracH.vru,n ,ltB.ilt lorcg tlacruqHo SolorpouuqecKIIrIu. O6c1'x.qeau BOlNIoJirrbre IIpltrlttubr

!'Ka3 anshr\ aQ$exro n .q,r .lr c ucre M br eor n H./u o.[ tralr u.!,.

Bol i  objaven6 a sk0mal i  sa prekvapuj0ce rntenzivne farebn6 zmeny po oZiaren( pomocou syst6mov
eosin/polyamid a Pr iama mod16 86/modi f ikovanyT dimety lo ld ihydroximidazol idon/polyamid.Tieto b lednut ia
su diastodne fototropick6. Pojedndva sa o moZniTch prfdinAch tyichto nezvydajnlch efektov pre system
eosfn/polyarnid.

lntroduction system eosine/polyamidg. In the darkness the fad-
ing relaxed partly within a few hours. The system

The starting point of our work was the question were examined later on because of this surprising
for simple and known dyestuff systems fading dur- phenomenon.
ing effect of sunshine. Such fading textiles could be The experimental works are described below.
marketed as a fashion textile design. ln the begin- The dyed sample were irratiated with the light of dif-
ning there were extensive investigations with textile ferent UV-portions in a SUNTEST, fadings were
dyestuffs known for their low light fastnesses. These measured by a colour computer and analysed in the
dyestuffs belonged to the groups of direct, acid, ba- international known CIElAB-system [8]. lncreasings
sic and natural dyestuffs. In spite of all variations of values of DE correspond to the increasing visible col-
procedures by different fibres the expected changes our divergences.
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. lt was previou;V reported O
about their characteristics 11,21, about their use for
photoinducd polymerization [3,4] or for investiga-
tions into aggregation mechanisms [5,7]. The most
interesting effects for our researches showed eosine NaO
B (figure 1).
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During initially work it was evident that all textile Br

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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Fig. 1 Structure of eosine
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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. lt 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.

Vldkna a tattil 2(3) 1 01 - 1 0B (1 995)

Measure after irradiation
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-+ after t hour

8after 24 hours

Measure after irradiation
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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 isthe partly phototropyof fadings.
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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

Change of colour DE
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Fig. 4 Eosine at polyamide - 1,5 9'o dyestuff - Change of colour after storage
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Fig. 5 Eosine at polyamide - inadiation , 29O nm - Change of colour after storage
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Phototropy by interactions between dyestuff and
textile resin-finish

ln 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 [9-1 1].

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

The most interesting changes of colours appear

103

by the combinations of commercial textil resins of
thetyp
- modified melamine-carbamide-resin (resin A)

and
-  modi f ied d imethy lo ld ihydroxy imidazol idone

(resin B)
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 B in
system resin/Direct Blue 86 offers an extraordinary

Vlekna a brt i l2(3) 101-108 (1995)
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Fig.6 Eosine at polyamide - irradiation , 310 nm - change of colour after storage
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fading, not only depending on the radiation strength
but also on the UV-paft. Kinetic studies (figure i O)
show a pafily phototropy of those changes.

In figure 1 1 there is once more demonstrated in
what respect the observed changes of colour de-
pend on UV-range between2TA nm and 31 0 nm.

The system Direct Blue 86/resin B/polyamide
also shows interesting effects, which are contrary to
eosine/pofyamide not only depending on the irra-
diation strenght but on the UV-part of the spectrum
as well. A large measure of phototropy was ob-
served, too.Fig.8 Structure of Direct Blue 86
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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/cellu lose.

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 bycold 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. In alcoholeosine certainly should be dis-
solved in molecular state, this should correspond to
the condition of eosine in cellulose fibres. But both
spectrums donl show any signif icant difference! lrra-
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
aq ueous 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 f i-
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 conespond to this con-
ception.

lf 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 spectralranges harming

the other component
- Transfer of excitation energy from one compo-

Vldkna a textil 2(3) 101 -1 08 (1 995)

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 given in [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-
1 B l .

The photochemistry of cellulose is described
comprehensively in [1 9].

In spite of entangled mult ipl ici ty of inf luences
of al lcontaining companion substances cel lulose f i-
bres fundamentally show a higher light stability than
polyamid fibres.

lf 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 don't deteriorate during
irradiation.

lf 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 dul l ing agent t i tandioxide including in
polyamide. lt '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 colourchanges of this systems.

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

Experimental

Materials:
dyestufss Acid Red 91 (eosine) Cl-Nr.45400

Direct Blue 86 Cl-Nr .74180
textiles cellulose - viscose fibre-fabrics

125 g/m'
polyamide - polyamide 6-fabrics
g4g/m'

Dyeing procedures:
eosine

on cellulose liquor ratio 1 :20

r  (1995)



Fibre before irradiation after irradiation

Tenacity
(mN/tex)

Extension (%) Tenacity
(mN/tex)

Extension ( a/c )

Cellulose. crude 283 17 277 l7

Cellulose,
impregnated in
I c/r, eosine
solution

290 t7 287 t 7

Polvamide. crude 371 88 3tt9 88

Polyamide, dyed
with I c/r eosine

375 88 373 tt8

Table 1: Effect of irradiation (30 min, Suntest - l iqht

impregnation with a x%o solution of
eosine,
dying 10 min at 60 "C, padding, dry-
ing at 70"C

on polyamide liquor ratio 1 : 20
pH 5 with acetic acid, xo% dyestuff,
dyeing 60 min
at 98 "C, rinsing, drying at 70 "C

Direct Blue 86
on cel lulose l iquor rat io 1 :20

5 gll sodium sulfate, xo% dyestuff,
dying 60 min
at 98 "C, rinsing, drying at 70 "C

on polyamide aseosine

Finishins ordyedt;ilf:i 
. 1 : 3o

300 g/l resin
50 g/l magnesium chloride
impregnation of fabrics 1 min at
25"C, padding to 100 o/o moisture
drying 30 min at 100 "C
condensing 5 min at 150 "C

Test of changes of colour:
lrradiation

in SUNTEST CPS (Hereaus)with xenon radiator
global rad iant power 7 60W /m'
filter systems with absorption limit

at27o nm
at 290 nm
a t 3 1 0 n m

measurement of remissions spectrums and fadings
colour-computer MM 9000 (lCS)
analysis of fadings with colour difference DE
according ly Cl ELAB-systeme

290 nm)to f ibre propert ies of  cel lusose and polyamide
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Na polyamide sa daiu dosiahnut farbivami
Acid Red 91 (Eosin) a Direct Blue 86 (Cu-
ftalokyanfnov6 farbivo) zaui(mav6 a intenzivne foto-
tropn6 efekty. Diskutovanli je vplyv intenzity Ziare-
nia a ultrafialov6ho podielu Ziarenia. Obzvl65t do-
bru koreldciu s krdtkovlnnfm podielom dopadaju-

ceho svetla vykazuju farebn6 prechody na polya-
mide, vyfarbenom s Direkt Blue 86. Okrem toho sa
pok05ame zodpovedat ol6zku, preco prdve polya-
mid ako substrdt je predpokladom pozorovandho
fototropn6ho fenom6nu.
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INTEGRATED PROTECTIVE CLOTHING FOR LOW-
TEMPERATURE WORKING PLACES

Gimpel ,  S. ,  ̂Umbach,  K. -H.

Textilforschu ngsi nstitut Th0rt ngen-Vogtland e.V., Germany
' Be k le i d u n g s p hy s i o I ogisches I n st i t u t H o he nste i n e.V., Ge rm a ny

The art icle wil l  discuss the possibi l i t ies to achieve best possible combination of etfect ive protection and high
comfort in wear of the clothing system. In orderto specifythe comfort in wear more precisely the relat ionship
between man, clothing and environment is considered in more detai l .  Thermophysiological and skin-
sensory tests were carr ied out to assess the comfort in wear of various clothing combinations (undenvear,
middlewear, outerwear). Based on investigations carr ied out the optimal layer structure of the clothing com-
bination was defined.

Der Art ikel analysiert die Moglichkeiten zur Erreichung der optimalen Ausgeglichenheit des wirksamen
Schutzes und hohen Tragekomforts des Kleidungssystems. Zwecks derTragekomfortspezif ikatron analy-
sieren dieAutoren ausfuhrl icherdie Beziehung zwischen Korper, Kleidung und Umgebung.Auf Grund der Er-
gebnisse von thermofysiologischen und sensonschen Prufungen an der Haut wurde derTragekomfoft von
verschiedenen Kombinationen der integrierten Kleidungen (Wtische, Mittelschicht, Aussenschicht) aus-
gewertet und optimale Struktur einzelner Schichten der integrierten Schutzkleidung fUr Arbeitsstdtten mit
nied r i  gerTemperatu r vorgeschlagen.

B crarte paccrrorperrbr r]o' tNIo)KHocrn tIO.r\:qeHrl oufrJNta. ' ILuol xolt6nuaqntt rrr l l t fextusuoi iai lr f l ' rbI I I

tsr,rcoKofo xolrt l .rop'ra HocKrI l lH're lplrpoBauuoli  t l lcxutl t i  crc re NIbI. ( i  qe .: l l , lo cue qn(tuxaqult xolt t l rol l ' t 'a

r rocKt r  paccr ro rpeuo o ln ( ) tueur re  r re )K.q) ' rc . r lo l r  o - lcx -1on n  cpegou.  B  pa l txax  I l cc .ueAoBauun xo : r t t l l op ' ra

rrocKrr pairr[ ,r \  xr lrr6nnarlus oAe){Asr /uare.rrrnoc 6c. 'r6e, cpc.l tr f f . tr  o. lcJ(Aa, BcpxHrLtr olex;1a/ 5urn

oc t 'qec ' f t s . r reHbI  ' repntoQnlu( ) . ' l o f l l r recKue I I  ceHc) 'a . ' Ib I Ib le  Ko)KI Ib le  ' fec rb l .  Ha ocuoBc pe l \ ' . [LTaroB

ucc.rte:[osauurl 6rrua upe]l .rro)Kcrra orrrtr\ra. ' tbIIa{ clpvKTvl '}a o't ; t ,e..rbIILI\  c.r loeB trtrTcrptrposaurrttu

cueqo lex l l ,b r  ua inaqeHut - lu  ;q .u t  paSo ' r  B  I I r I ' )Ko ' rc \n re \n Ie  pa fv l ) I rL Ix  ] ' c . - IoBI I t rx .

Clanok analyzuje moZnosti  dosiahnutia optimdlnej vyvdZenosti  udinnej ochrany a vysok6ho komfortu
nosenia odevn6ho syst6mu. Za 0eelom Specif ikdcie komfortu nosenia autori  podrobnej5ie rozoberaju vztah
medzi telom, odevom a prostredim. Na z6klade vlsledkov termofyziologicklch a senzoricklch testov na
pokoZku bol vyhodnotenyi komfort nosenia r6znych kombindci i  integrovanych odevov (biel izen, strednd
vrstva, vonkaj5ia vrstva) a bola navrhnut6 optimdlna Struktura jednotl ivfch vrst iev integrovan6ho ochran-
n6ho odevu pre pracovisk6 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
caseof extremely cold environmental conditionsa
sensible combination of different clothing to one
system is 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 a balanced
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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 causd 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.

V6kna a textil 2(3) 1 09-1 1 4 (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 Wh. 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 heatflow is determined bythe 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 transfened by an alternation
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

Awarmed 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 ". ln 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-cal led insensit ive perspirat ion
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
desp ite partial condensat ion.

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. lf 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 on the 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
doesthisamount r ise.

With the help of clothing the heat balance of
the person who wears it under any climatic and
occupationalconditions 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

ln 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.
It embraces:
- the structure of the textile surface
- the shaping of cut forthe clothing
- the structure in the clothing system
- thefit of the individual articles of clothing.



Comfort
in wear

skin - sensory
comfort in wear

tructure
surface

shaping
of cut

Fig. 1. Comfort in wear

This is reflected by
- the thermophysiological comfort in wear and
- the skin-sensory comfort in wear.
All components are in a close interaction. ,

In the fol lowing, 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 capacityof the textile layer

H"H.P", Hr"r +

generation of heat by:

turnover of physical
performance

external (mechanical)
performance output

dissipation of heat by:

breathing dry heat
(appr. 10o/o)

evaporation
heat

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 airtemperature, in-
solation (if existing) and current of air on the one
hand and bythe thermal insulationoftheclothing

' 1 1 1

next to the skin. A moist textile layer remarkably de-
cr€ses 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

heat insulation
of the clothing
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have a high instationary transport and buffering ef-
fect against liquid and vapourous sweat.

Fortextile 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
Bekleidungsphysiolog isc hes I nstitut Hohenstei n (l -
nstitute for clothing physiology in Hohenstein).

One of these devices is the thermoregulation
model for human skin (skin model). ln 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. lt is possible to differenti-
ate according to the wear situation. The skin model
delivers specific parameters for a given wear situa-
tion, which characterizethe physiological quality of
a nonwoven 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-
logicalcomfort in wear in a range of values between
1 "verygood" and 6 "unsatisfactory".

In order to define the actual thermal insulation
and the actual water vapour passage resistance for
a complete 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 rnate-
rial to the skin. Evaluation is done by means of a
comfofi mark for the skin sensory analysis. This
mark is influenced by the following criteria:
- watervapourtransport capacity
- adhesive power skin/textile
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- wetting of thetextilesurface
- spreaderson thetextile sudace
- zonestextile/skin
- stiffness.

4. PROTECTIVE CLOTHING COMBINATION
FOR LOWTEMPERATURES

Protective clothing for low temperatures on
it's own cannot provide the person who wears it
with a complete thermophysiological 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 undenivear, 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
comfort in wear.

lf, 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 underuvear.The reason forthis 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 transpod of
sweat is better in these material combinations. The
reason for the all-cotton lingerie's physiologjcally
worse result in view of perspiration is the fact, that it
transports sweat slowly, through it takes it up from
theskin very well.This has asignificantly 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 undenruear. 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



the sample with the best thermophysiological prop-
erties out of alltested 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 extemal 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 canied 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 in the
non-woven fabric.Textilefibres are supposed to pro-
vide the required volume and to keep the air inside
it. By means of thefabric structure's bulking power
the volume shall be maintained as far as possible,
even in the 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 sudace, are of crucial
importance for the thermal insulation. The therrnal
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 mlcro-
climate. That means, width and number of clothes
combined have to be properly coordinated.

An undesired ventilation through outenryear's
openings could be prevented by tightly closing
thern. 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-
physiolog ical precalculation.

Four clothing combinations were tested, con-
sisting of undenryear, midddlewear and low-
tem perature protective c loth ing.

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" fof the sponsorship of this
research project (AlF-no.22BD) which was funded
by the Ministry of Economics through a subsidy of
the Working Group of lndustrial Research Associa-
t ions.
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Vlirobcovia ochrannfch odevov ponukaju 5i-
rokf sortiment vfrobkov pre rdzne pracovne pod-
mienky. Pracovn6 odevy, poskytujuce ochranu vodi
extr6mne nizkym teplotdm, plnia funkciu vrchn6ho
o5atenia, pod ktonim je obledend bielizei a strednd
odevn6 vrstva. Preto je pri navrhovanf optimdlnej
Struktury integrovan6ho odevn6ho syst6mu
doleZite dosiahnut vyhovujucu koombin6ciu udin-
nej ochrany a vysok6ho komfortu nosenia. Pre
bliZ5iu Specifikaciu komfortu je potrebn6 skumat
vztah v5etkyich vrstiev medzi ludskfm telom, ode.
vom a prostredim. Predpokladom pohody je vyrov-
nand teplotnd bilancia. Ovplyvfiuje ju termoregu-
lacnf syst6m tela a odev. Teplo, ktor6 si telo vytvdra,
unikd diastodne dfchanim, prevaZne v5ak cez odev.
Prenos tepla ztela na in6 povrchy v priamom kon-
takte s pokoZkou je danli tepelnou vodivostou
priliehaj0ceho materiSlu. Prenos tepla pr0denim sa
uskutodfiuje samovolne (v d6sledku rozdielu tepl6t)
alebo n0tene (pr0denim vzduchu). east tepelnej
energie premieia zohriate telo na energiu Liarenia.
DoleZi\im prostriedkom termoregul6cie je potenie.
Odev neprepri5tajfci vodn6 pary zabraiuje odpa-
rovaniu potu. Optimalna teplotnd bilancia sa dosa-
huje najmd pri nrzkych teplotdch prostredia pomo-
cou odevu, ktory7 pl n i tepelnoizoladnu f un kc iu.

Komfort nosenia odevu ovplyviuje Struktfra
textiln6ho povrchu, Strukt0ra odevn6ho syst6mu,
strih odevuajeho sprdvna velkost. Pri hodnoteni
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Fig.  3.  Appl icat ion range of  c loth ing system

INTEGROVANE OCHRANITIE OOEVY PRE PRACOVISKA
S NJZI<OUTEPLOTOU

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

Texti lfo rsc hu n gs i n sti tu t Th 0 ri nge n -Vogtl a n d e.V., Ge rm a ny
' Bekleidungsphysiologrsches I nstitut Hohenstein e.V., Germany

komfortu nosenia sa zistuje termofyziologick! kom-
fort a senzorickf komfoft pocitovanl pri dotyku
s pokoZkou. Schopnost textflif a odevov odvddzat
teplo a vlhkost sa meria Specialnym laboratornym
zariaden(m urdenfm na stanovenie fyziologickfch
vlastnosti.

Za 0celom zistenia komfortu nosenia roznych
kombin6cif bielizne, strednej vrstvy a vonkaj5ieho
ochrann6ho odevu boli uskutodnend sku5ky ter-
mofyziologickeho komfoftu a senzoricke testy pri
dotyku s pokoZkou.

Z desiatich vzoriek bielizne boli najlep5ie hod-
noten6 pleteniny zo zmesnlich materidlov po-
zostdvajfce z vn0tornej vrstvy hygroskopickfch
vlSken. U strednejvrstvy boli najlep5ie vfsledky do-
siahnut6 u materidlu z PES hodvabu. Vyhovel ako
po strdnke vysokej tepelnoizolacnej schopnosti,
tak aj po strdnke vyibornej priepustnosti per.
U vonkaj5ej vrstvy integrovan6ho ochrann6ho
odevu sa hodnotila priepustnost vzduchu a nepre-
mokavost. Pozitivne sa prejavilo pouZitie izolacnej
netkanej textilie. PoZaduje sa, aby povrchovy ma-
terial s nizkou priepustnostou vzduchu bol zdrovefi
schopnf odv6dzat vodnti paru produkovan0 telom.
Na z6klade zistenfch vfsledkov bol navrhnutV op-
timalny variant integrovaneho ochrann6ho odev-
n6ho syst6mu pre osoby, ktor6 pri teplote do
-30 "C vykondvaju tyzicku dinnost so spotrebou
energie 280W.
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DRYING OF THE POLYESTER

Brejka, O.

Research lnstitute 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 polymerdrying is shown in this work.
At the same time the comparison of operation costs for 3 different types of drying devices used for polyester
dry ing is  shown.

In der Arbeit ist angefuhrt ein kurzer Ubedcl ick der Grundkriterien, die man beachten muss bei der Auswahl
der besten Trocknungs-Vorrichtungen, die verwendet wurden zUmTrocknen von Polymeren.
Gleichzeit ig wurde angefUhrt auch der Vergleich von Betr iebs-Aufwiinden dreier verschiedener Typen von
Trocknungs-Vorrichtungen, die venruendbar beim Trocknen von Polyester sind.

O6rop ocHoBHr ,x  xpu ' reput  \a { t rTh IBae} rb I \  r rp r r  r ro j t5ope l rp I I I 'o . l f lo ro  r l lua  c \ r l l t { . - rbHoIo  o5op1 ' . '1o l laHt r r  J I . ' r r r

cylxKu tro.rrtrNIepoB Cpanueuu gKcu.rva'farl ,oII I Iblc pacro;1r,r l ]  pa' |r IbI-\  TITIIoB c\rr ln,r lbHoIo o5opr' ; loBarrrrJr

rrptrMeIf,fl eNIbtK AJrt cyrxKu uo,rul$ npa

V praci je uveden! strudnyT prehlad zakladnfch kri t6ri i ,  ktor6 je nutn6 zohl 'adntt pn vyibere najvhodnejSieho
typu suSiaceho zariadenia pouZivan6ho pre suSenie polym6rov.
Zi*ovefi je tu uveden6 porovnanie prev6dzkovlch ndkladov 3 rOznych typov su5iacich zariaden(
pouZivan!ch pri  suSeni polyesteru.

Drying, thermosetting and conditioning of
polymers and synthetic fibres are important stages
in many manufacturing linesthat 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 usd: vacuum drying and
hot-airdrying, that is most extended in operation.

At present, a wide range of drying devices is
accessible.The selection must betaken with regard
tofollowing criteria:

1. Characteristic of the material:the materialthat
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.9., an amorphous polyethylene passes with
in creasing of thetemperaturethrough 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 Pq PS or PE
that have only supedicial 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 B
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).

Vlakna a brti l 2(3) 115-121 (1995)
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Fig. ll Forms of dryers

What is thetemperature of drying air concern-
ng, it ought to be as high as possible. Higher tem-
oerature increases the water migration speed to the
colymer surface. Of course, the complete chemical
process, that take place in period of the drying
rarnely thermical degradation, limits the maximum
3rying temperature for PET up to -180oC. Changing
cf the structure from amorphous to crystalical form
,'rhen parts are heated at temperature 90 to 100oC
s characteristical for PET.

Granules are already sticking one another as a
.esult of surface melting at this temperature. Drying
system must be divided into twostagestoavoid
lhis effect. ln first one the crystallization and pre-
reating of granules occur and in the second one the
croper drying takes place. Various types of mixing
and mixers are used in the first stage to avoid stick-
ng of granules. Temperatures approx. 150-170oC,
that can be achieved by heating of the dryer using
reating 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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Fig. I Characteristical drying curves of several polymers

obsah vlhkosti - content of the moisture
Cas suSenra - time of drying

surface of granules and they are carried by air out
from the dryer.

lmportant roles play the dew potnt 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 shofter.

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 -50oC ,
must be used. A volume flow of drying air is also of
impoftance. 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 in the 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.

TVARY SUSIARNI.

\
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PES GRANUI.AT

ODFUK
VZDUCHU

SUCHY

1 - Z6sobnik granul6tu
2 - Vibracn! Llab
3 - Rotacn'f ventil

4a - Kryitaliz6tor
4b - Sui iaren

5 - Cyklon
5a - Kontajner
6 - Fi l ter
7  -  D0chadlo
8 - Ohrievac
9 - Absorber

VLHKY
PES GRANULAT

F i g . l l l
1 - Reservoir of the granule
2 -  Vibrat ing channel
3 - Rotary valve
4a -  Crystal l izator
4b - Dryer
5 -  Cyclone
5a -  Container
6 -  Fi l ter
7 - Blower
8 - Heater
9 - Absorber

vlhki PES granulat - moist PES granule
odfuk vzduchu - air outlet
suchy PES granulat - dry PES granule
stlaCeny vzduch - compressed air

STIACENY
VZDUCH

O D F U K
VZDUCHU

. l  -  26sobn ik  g ranu16 tu
3  -  M ie iad lo

4a  -  Sus ia ren
4b -  Kry i ta l iz6tor

5 -  Cyklon
5a -  Kontajner

6  .  F i l t e r
7  -  D0chad lo
8  -  Ohr ievac
9 -  Absorber

1 6  -  C h l a d i c

Fig.  lV
1 -  Reservoir  of  the granule
3 -  Mixer
4a - Dryer
4b -  Crystal l izator
5 -  Cyclone
5a -  Container
6 -  Fi l ter
7 - Blower
B - Heater
9 - Absorber
16  -  Coo le r

vlhky PES granulat - moist PES granule
odfuk vzduchu - air outlet
suchy PES granulat - dry PES granule
stlaeeny vzduch - compressed air

sucHy STLACENV
PEs GRANULAT VZDUCH
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VLHKY
PES GRANULAT

1 - Z6sobnik granuli tu
3 - MieSadlo

4a -  Su i iaren
4b - Kry5tal iz5tor

5 - Cyklon
5a - Kontajner

7 -  Duchadlo
8 - Ohrievac
9 - Absorb6r

12 -  F i l ter
14 - Oddelbvac vody

i ltLile

r u l e

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 su pp lementary device conn ections,
that make possible condit ioning of used air to
required parameters, res. using of it 's thermal
energy after leaving of the dryer must betaken in.
An appropriate attention must be payed to the
form of dryer for ensuring of continuous material
transition across the dryi ng device.

Figure ll shows 3 differenttypes of column dry-
ers. The form (a) is unsuitable. The sketch has al-
'eady 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.

, 'Ekna a br t i l  28) 115-121 (1995)

F ig .V
1 - Reservoir of the granule
3 -  Mixer
4a - Dryer
4b - Crystall izator
5 -  Cyclone
5a -  Container
7 - Blower
8 -  Heater
9 - Absorber
12  -  F i l t e r
14 -  Separator  of  water
vlhky PES granuliit - 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 assefted 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 supposethe dew point of used airto be
min -4OoC, starting material moisture to be
0,2Vovo| and content of product moisture to be
0,002yo, 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 com pressed air
B)open system with using of the atmospherical air
C)closed system (type AOUAFIL)

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

The column dryer consists of the fluid bed
type crystallizator and the proper dryer. Dosing of a
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PES GRANULAT

SUCHV PES
GRANULAT

Fig. Vl
1 - Reservoir of the granule
3 - Mixer
4a - Dryer
4b - Crystallizator
5 - Cyclone
5a - Container
6 - Filter
7 - Blower
8 - Heater
9 - Absorber

vlhk! PES gnnut1t - moist pES
granule
such! PES granut1t - dry pES
granule

1 - Zdsobnfk granul6tu
3 - Mie5adlo

4a - Sui iarei
4b - Kry5talizdtor

5 - Cyklon
6 - Filter

5a - Kontajner
7 - Duchadlo
8 - Ohrievac
9 - Absorb6r

granulate into the crystaflizator is controlled by a vi-
brating channeland a rotary valve.
. The crystallizator works with the great air frow,

that is movd 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 dislhargedlAfterre-
entering the crystallizator, air is cleaning by passing
through the filter and one is heated to tl.re r'equired
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 crystailizator.

Disadvantages:
- great consumption of the energy is required

by the com pressed air production
- great amount of heat escapes during re_

leasing of hot air without onets re_utiliziig
- the vibrating channel and the rotary u"]u"

product anotherdust
- this type of crystallizator has not correct

defined stop time of granulate
The new dryer developed in KARL FISCHER

comp. (Figure fV) is the improved type of the dryer
operating with the compressed air. 

r

This dryer type consists of a proper part of

1 1 9

dryer and a part of crystallizator equipped with a
twisting and a turburence combustion bed provid-
ing an uniform degree of crystailization as weil as un-
sticking of granules by constant moving in the pe_
riod of heating and the precrystailization. The rever
of granufe in the crystallizatoris 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 tf," l.n'oir_
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 th," crystailizator
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_
talfizator 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 i heat exch"ng;r,
where one is coofed by water. Water leaves this air

Vldkna a textit 2(3) 1 15-1 2.1 (1995)



in a water separator. Later the air is dryed by pass-
ing through the adsorber on the usual atmospheri-
cal pressure. This air, heated on the required tem-
perature in the heat exchanger, enters the bottom
part of the column dryer and passes even through
the crystallizator, where leaves the dryer in the top
part. In the cyclone the dust is discharged and at
the same time a part of this air is util izing as a heat-
carrying medium by heating of the air to the dryer.

Disadvantages:
- a great 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

- a necessity 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 f langes of the
dryer.

3. Closed systeme (type AQUAFIL): FigureVl

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 l-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:
- 2 circulat ing circuits
- a special air dryer and blowers with the ad-

justable speed
The biggest saving of energy are achieved by

using the closed systeme (the type AQUAFIL) as re-
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 shoft period of this type dryer using .

The final selection of an suitabfe dryer for
given process must be performed after an consi-
deration, that regardstotal priceof thedevice, ope-
rational costs, properties of the product, variability
of the dryer as well as the reliability in operation.

Vhkna a textil 2(3) 1 15-121 (1995)

The decision is often made for a dryer with low
price without detail comparison of operational
costs with another more expensive types of dryers.
These costs can overcome the first cost as well as
operational costs of more economical drying de-
vicesthat are more pretentious of investment.

REFERENCE:

1, W. Karasiak:  Drying of  polyester  granules:  Internat ional  Fiber
Journal  ,  Apr i l  1994, p.36.
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SUSENIE POLYESTERU

Brejka, O.

V;iskumny ustav chemickych vldken,5.p., Svif, Slovenskd republika

Su5enie je doleZitlT medzistuperi pri spra-
covdvan f polym6rov, ktonj'ch sc ho p nost nav I h dvat
moZe sp6sobovat urdit6 probl6my pri ich ndsled-
nom pouZiti. Odstraiovanie vody pred tavenfm po-
lym6rov je tieZ nevyhnutnost z dovodu zabrdnenia
degraddcie, ktord je iniciovand vlhkostou a pod-
porovand tepelnfm namdhanLm.Zaroven v5ak i in6
dovody, ako naprklad zn(Zenie transportnfch nd-
kladov, odstrdnenie prdce s prchavfmi produktami
ci fah5ia manipulacia s granuldtmi polymerov mOZu
sl0Zit ako argument pre suSenie.

Vo v5eobecnosti sa pouZfvajri 2 metody
su5enia polym6rov: vdkuov6 su5enie a suSenie
horucim vzduchom.

Pri vlibere naj vh od nejS ieh o typu su5 i aceho za-
riadenia je potrebn6 zohladnit nasledujfce krit6rid:
- charakteristika materidlu: materi6l, ktoni ma byt

su5enf a jeho fyzlkalne vlastnosti maj[ vel'kf
vplyv nielen na vlber typu su5iarne ale tieZ do-
plnuj[cich zariadenf

- charakteristika suSenia: zdvisf od chemickej
Strukt0ry makromolekulovej latky. Je tu nutn6
dodrZat presne stanovene teploty vzduchu
(a teda i polymdru) a dobu zadr\e polymeru
v su5iarni. Pri su5enf je vel'mi vrihodn6 pouZfvat
su5iaci vzduch, ktor6ho rosny bod sa pohybuje
v rozmed.z. od -40 do -50oC. DoleZitf je tu sa-
m o z r e j m e  i o b j e m o v !  p r i e t o k  s u S i a c e h o
vzduchu, ktor6ho mno2stvo zdvisi od jeho te-
ploty, obsahu vlhkosti a od poZadovan6ho stup-
iavysu5enia polym6ru.

- laboratorne testovanie: ktor6 by malo urcit op-
timdlne operad n6 pod m ien ky

- rozmery zariadenia, ktor6 boli vlastne urden6
laboratornymi testami a musia byt v sflade
s hmotnostnlTm tokom materidlu, energii.

Pre su5enie polyesterovfch granul sa v sudas-
nosti pouZivajf rozne typy suSiarnf. Kvoli porov-
naniu prevddzkoWch ndkladov su v tomto cldnku
uveden6 3 typy su5iarnf. Toto porovnanie by malo
napomOct s prdvne m u v1i b er u zariaden ia. U vaZova-
n6 spracovatelsk6 udaje, ako pomer mnoZstva
vzduchu a granulStu, technologick6 teploty, doba
zifir\e i tvar su5iarni nie je tu uvddzan!. Ak pred-
poklad6me, 2e rosnli bod pouZit6ho su5iaceho
vzduchu je minimdlne -40oC, podiatocnd vlhkost
materidl u 1e 0,2o/o h motn. a o bsah vl h kost i p rodu ktu
je 0,O02Vo, potom zakladny rozd iel p ri uvaZovanf c h
typoch su5iarnf by mal byt len v spotrebe energif. Sri
to tieto nasled ujuce suSiarne:
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a) otvorenf syst6m so stladenfm vzduchom (firmy
KARL FISCHER)

b) otvorenf syst6m s pouZitim atmosferick6ho
vzduchu

c) uzavretf syst6m (typ AaUAFIL)
Z porovnania celkov6ho mnoZstva od-

straiovanej vody, tepelnlich strdt, spotreby chlade-
nej a chladiacej vody, spotreby elektrickej energie
ohrevov a pohonov jednotlivfch zariaden( vyplyva,
2e najvdcSie uspory sa dosiahnu pouZitfm
uzavret6ho syst6mu. Je to su5iarefi typu AQUAFIL,
ktord md v hornejcasti umiestnenf pomaly rotujuci
kryStalizator a ktora pracuje s 2 uzavretfmi cirku-
lacnfmi obvodmi vzduchu.

Vzduch pouZivan! v oboch cirkulacniTch cyk-
loch odchldza z vrchnej casti su5iarne a po od-
strdnenf prachu sa odvddza do 2 cyklov. V prvom
cykle sa vzduch dopravuje po 0prave do vlastnej
su5iarne a v druhom (samozrejme tieZ po jeho vy-
h ri at i) d o kryStalizator a.

Konecnli vliber vhodneho typu su5iarne musf
byt prevedenf po 0vahe, ktord zohl'adni celkovu
cenu zariadenia, prev6dzkove ndklady, vlastnosti
produktu, operativnost a pruZnost su5iarne atiel
v neposlednom rade ibezpecnost.
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HUMANO-ECOLOGICAL PROPERTIES OF PRODUCTS:
CONDITIONS OF EVALUATION IN THE SKTC.119

Pollakove. R.. Mikolkovdr. A.

VUTCH-CHEMITEX Ltd.,. State Authorized Testing Centre
SKIC - 119, Ztlina, Slovak Republic

The objective of humane ecology of text i le production is to specify harmful substances contained in text i le
matenals with either direct or indirect adverse health effects. Potential adverse health effects of hazardous
substances which may be present in text i le products after processing and treatment were studied in detai l
to suggest exposure levels and establ ish cri teria for evaluation of humano-ecological propert ies of text i le
products. Assessment of humano-ecologrcal propert ies of text i le products carr ied out by the StateTesting
Centre SKTC-1 19 is based on the cri teria. Our hitherto experrence shows that the text i le products do not of-
ten comply with the l imits for content of formaldehyde, colour fastness (water, perspirat ion) and content of
some heavy meta ls  (Pb,  Cr ,  Cd,  Ni ,  Zn) .

Die  Grundlage der  Humandkolog ie  derText i lp rodukt ion beruht  in  der  Spez i f ika t ion der  Anwesenhei t  von
Schadstoffen in Texti l ien, die unmittelbar, bzw. als Folge durch Zersetzung oder Anreicherung im Organis-
mus des Menschen se ine Gesundhei t  bedrohen konnen.  Durch ausfuhr l iche Untersuchung mogl icher
negativer Einf lusse von Schadsstoffen, die im Prozess derTexti lherstel lung an Texti lerzeugnisse gelangen

k6nnen", wurden Parameter und Kriterien zur Bewertung von humanokologischen Eigenschaften derTex-
t i lerzeugnisse spezif iziert.  Die angefUhrten Kriterien wurden zur Grundlage fur die Bewertung von hu-
manokolog ischen Eigenschaf ten derText i le rzeugnisse in  der  Staat l ichen Prufs te l le  SKTC-1 1 9 .  Aus b ished-
gen praktischen Erfahrungen kann eindeutig festgestel l t  werden, dass die meisten Miingel hinsichtl ich der
Quali tdt von Texti lerzeugnissen im Gehalt an Formaldehyd, in Farbechtheiten (Wasser, Schweiss) und im
Gehal t  an e in igen Schwermeta l len (Pb,  Cr ,  Cd,  Ni ,  Zn)vorkommen.

[[e. rl r<-l r-r'rrrarr rrori
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Zdkladom humiinnej ekologie text i lnej produkcie je Specif ikacia pri tomnosti  Skodlivl ich lAtok v text i l i6ch,
ktor6 bezprostredne, resp. n6sledne, rozkladom alebo hromadenim v organizme cloveka m0Zu ohrozit  jeho
zdravie. Podrobnyim skrjrmanim moZnlch negativnych dopadov Skodlivlch latok, ktor6 sa mOZu v procese
texti lnej vlroby "dostat na text i ln6 rnirobky' bol i  vy5pecif ikovan6 parametre a kri t6rid hodnotenia huma-
noekologickfch vlastnosti text i lnyich vfrobkov. Uveden6 kri t6ria sa stal i  zdkladom pre hodnotenie huma-
noekologickfch vlastnostf text i lnyTch vfrobkov v Statnej skriSobni SKTC-119. Z doteraj5ich praktickl ich
skusenostl je moZn6 jednoznadne kon5tatovat, Ze najviac nedostatkov v kval i te text i lnlch vlrobkov sa
vyskytuje v obsahu formaldehydu, stalost iach vyfarbenia (voda, pot) a v obsahu niektoryich taZkyTch 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



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 ahd 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-f elc.

- content of pentachlorophenol (PCP), deter-
mined in preseruatives, dressing agents and fi-
nishing agents. Content of pentachlorophenol is
to be determined in textile floor coverings only in
pi le contain ing wool fi bres

- test to verify application of azo-dyestuffs that are
be ing  decomposed  dur ing  reduc t ion  to
arylamines of MAK l l l  A1 group. These com-
pounds have been proved to cause cancer to
human body

- MAK lll 42 group considered carcinogenic by
IARC and-or ETAD to animals exposed to these
compounds under condit ions comparable with
occupational conditions in manufacture of the
com pound s or azo-d yest uffs

- use of carriers containing chlortne
- colour fastness to water, perspiration, washing,

rubbing and saliva
- emmissions of volatite and malodorous com-

pounds (toluene, styrene, vinylcyclohexane, 4-
phenylcyc lohexane etc.)

- sensorodourtest.
Assessment of humano-ecological properties

of textile products carried out by the State Testing
Centre SKTC-1 19 is based on the above criteria. As-
sesment of hu man o-ecological properties req u ires
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 ll with flame ionization detector (FlD) 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 B0 0066,
DIN 54 275 and DIN 54 276 in SKTC-1 19. Content
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of formaldehyde can be determined by the testing
staff according to Japanese method "Law 112"
(MlTl 122-72), Finish Standard SFS 4996, BS 6806,
American Standard MTCC-1 12 ande Sru 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 B2BB, 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
1 05 in  SKTC 1 19.

The above mentioned criteria established for
evaluation of humano-ecological properties, or
most of them, constitute the basis of certification of
text i le 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 val id in EU (OKO-TEX stan-
dard .100, latest Nordic Environmental Labell ing
Scheme and other EU criteria and those of depart-
ment stores in Europa). The State Testing centre
SKTC-119 cannot admit less str ingent threshold
values and it does not want to. The rnanufacturers
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. ln 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-
ful in comparison to them. On the other hand the in-
creased number of allergies, skin diseases and
other health problems confirm explicitly legitimacy
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to evaluate humano - ecological properties of next-
to-skin textile products and textile products for ba-
bies.

Pojem humdnnej ekologie bolvyclenenf z cel-
kov6ho pojmu ekologia v suvislosti s potrebou
bliZ5ie kvalifikovat bezprostrednf vplyv rnirobkov
dennej potreby, predov5etkyTm v5ak textilnfch
vlirobkov, na dloveka z hladiska moZnosti poten-
cidlneho ohrozenia jeho zdravia.

Zdkladom hum6nnel ekologie textilnej pro-
dukcie bola Specifikricia pritomnosti Skodlivfch
l6tok v textflidch, Ktore bezprostredne, resp.
ndsledne, rozkladom alebo hromadenfm v orga-
nizme dloveka moZu ohrozit jeho zdravie.

Bezprostredn6 ohrozenie zdravia mOZu
vyvolat chemick6 zludeniny tym, 2e napr. driidia
sliznice alebo pokoZku dloveka alebo bol u nich
preukazatelhe zistenf karcinog6nny alebo aler-
gog6nny vplyv. Taklmi latkami su napr. formalde-
hyd a niektor6 druhy farbiv.

Sekunddrne ohrozenie zdravia cloveka je
vyvolaivan6 hromadenim Skodlivfch latok, napr.
tazkfch kovov v organizme dloveka. T1im, Ze sa ich
organ izm us ned o k 62e zb av it al ebo ich r ozlolit, h ro -
madia sa napr. v peceni a po urcitej casovej dobe
moZu vyvolat negativne zmeny v organizme
dloveka alebo vyvolat problematick6 choroby.

Podrobnfm skumanfm moZnfch negativnych
dopadov Skodlivfch latok, ktor6 sa moZu v procese
textilnej vfroby "dostat na textiln6 v17robky" boli
qy5pecifikovan6 parametre a krit6ria hodnotenia hu-
manoekologicklch vlastnostt textilnfch vlrobkov.
Tie boli postupne pretransformovan6 do viacenich
syst6mov, ktor6 boli v Europe zaveden6 v rdrnci
zdrulenf, konzorcif a pd.Aj napriek tomu, Ze ich je
niekolko, podstatou prakticky v5etkyich je sku5anie
a hod noten ie \ichto vlastnost i:
- stanovenie pH vodn6ho uiluhu
- stanovenie obsahu volndho a diastodne hydro-

lyzovateln6ho formaldehyd u (H CH O)
- stanovenie obsahu extrahovatelnlTch taZkfch

kovov (As, Pb, Cd, Cr, Co, Cu, Ni, Hg, Zn)
- stanovenie obsahu pesticidov vo vydistenlch

extraktov (len u textilii obsahujucich prfrodn6
vl6kna), napr. DDT, Aldrin, DDE, DDD, hepta-
chl6r, heptachlorrepoxid, Sevin, Lindan, 2,4-D,
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Lectured at the Conference 'Ecology in Textile Production
organized on the occasion of 25th anniversary of the Re-
search Inst i tute forTexti le Chemistry in Zi l ina on Apri l  19-20,
1 995.

2,4,5-f a dal5ie
- stanovenie obsahu pentachlorfenolu (PCP),

ktod sa stanovuje tam, kde sa predpoklada jeho
pouZi t ie  v  konzervadnlch,  preparadn!ch
a upravdrenskiich cinidlach. Pri textilnlTch
podlahovindch je obsah stanovovanf len vo vla-
sovej vrstve s obsahom vlnenyich vldkien

- test na overenie pouZitia azofarbiv, ktor6 sa pri
redukcii rozkladaju na arylamfny skupiny MAK
lll.A1. Su to latky, v ktonich bolo pozitivne zis-
ten6, Ze spOsobuju rakovinu u ludf

- skupiny MAK lll.A2, ktor6 podl'a skusenosti
komisie sendtu pre testovanie nebezpednfch
materidlov su karcinog6nne na zvieratd,ktore su
vystaven6 pOsobeniu tfchto latok pri pod-
mienkach porovnatel'nyich s ich expoziciou na
pracovnfch miestach, kde sa vyrdbaju tieto latky
pripadne azotarbiva

- zistenie pouZitia chlororganickfch prenaSadov
textilif

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

- stanovenie emisie prchavfch a zapachaj0cich
latok (tolu6n, styren, vinylcyklohexdn, 4- fenyl-
cyklohexan a pod.)

- senzorickf test nazdpach.
Uveden6 krit6ria sa stali zdkladom pre hodno-

tenie humanoekologickfch vlastnosti textilnfch
4irobkov v Statnej skrj5obni SKTC - 1 1 9.

Hodnotenie humanoekologicklch vlastnostf
predpoklada zvlSdnutie pomerne ndrodnfch
skri5obnfch a hodnotiacich postupov a metodfk,
primeran6 technick6 vybavenie a optimdlnu repro-
dukovatelnost vfsledkov merani a hodnoteni. Preto
boli  skuSobn6 laboratorid dovybaven6. Bol
zakupenf novy atomoui absorpdnf spektrofo-
tometer Spectra 250 plus fy VARIAN, ktoni spolu
s ECO-TRIBO polarografom je urcenf na kvanti-
tat ivn e stanoven ia o bsah u extrahovanf c h f.azk! ch
kovov.

Na stanoven ie obsahu pesticfdov, pentach lor
fenolu, niektonich arylaminov vo vycistenlich ex-
tra ktoc h bol i s k0 Sob n6 laboratoriad ovybaven e p ly-
no4im chromatografom 5890 Seriesll. fy Hewlett

PODMIENKY HODNOTEN IA HUMANOEKOLOGICKYCH
VLASTNOST1WNOBKOVV SKTC . 119

Pollakove, R., Mikolkova, A.

VUTCH-CHEM\TEX spo/. s r.o., SKTC - 119, Zilina



novym chromatografom 5890 Seriesll. fy Hewlett
Packard s plameiloWm detektorom FID a detek-
torom elektronov6ho zdchytu ECD.

V SKTC - 1 1 I sa stanovuje pH vodn6ho vf luhu
podla ISO 3071, STN 80 0066, DIN 54275 a DIN
54276. Obsah formaldehydu su pracovnici
skuSobne schopnf stanovit podl'a japonsk6ho zdk-
ona d.1 12 (MlTl 122-72), ffnskej normy SFS 4996,
BS 6806, americkej normy MTCC-1 12 a eSN B0
0290.

Obsah taZklch kovov sa stanovuje v extrakte
metodou atomovej absorpcnej spektrofotometrie,
resp. polarograficky (napr. podl'a DIN 38406, ISO
8288, ISO 5666, EN 71-3). Pripravujeme sa na
stanovenie obsahu pesticfdov podl'a ndvrhov no-
riem ISO a EN metodou plynovejchromatografie:
- obsah pentachlorfenolu a aromatickfch uhlb-

vodfkov stanovujeme metodou plynovej chro-
matografie

- na stanovenie pritomnostiazofarbfv na textflidch
zavAdzame metodiky. Toto stanovenie je po-
merne n6rocn6

- stdlosti vyfarbenia textflif sa v SKTC - 'l 19 reali-
zu ju podlanor iemSTN, EN i lSO 105.

Spomfnan6 krit6rid, resp. vdc5ina z nich, hod-
noten ia h umanoekolog ic k17c h vlastnostf tvoria zdk-
lad certifikdcietextilnlch vfrobkov v SKTC - 1 '19.

Z doterajSfch praktickych skusenostf je
moZn6 jednoznacne kon5tatovat, Ze najviac nedo-
statkov v kvalite textilnych vyrobkov sa vyskytuje
v obsahu formaldehydu, stdlostiach vyfarbenia
(voda, pot) a v obsahu niektonich taZkfch kovov
(Pb, Cr, Cd, Ni, Zn).

Hranicn6 hodnoty stdlostI vyfarbenia vy-
chadzaju z b,!v aly ch pod n i kovlc h a od borovyc h no-
riern, resp. teraj5fch odvetvovych noriem a opieraju
sa o Standardy platn6 v Stdtoch EU (0KO-TEX Stan-
dard 100, najnov5ie platn! seversky model
ekoznacky a navrhovane d'alSie kriterid EU a ob-
chodnych domov v Europe). Pod tieto hranicnd hod-
noty Stdtna sk05obna SKTC-1 19 nemOZe fst a ani
nechce. Ak by ich vlrobcovia nedodrZali ,  nemohli
by textilne vfrobky vyva2al do krajfn EU. Uvedene
kriterid su plne v sflade s europskym Standardom.
Rovnako boli spracovane ndvrhy kriterif pre obsah
Skodlivlch ldtok. Mdme ubezpecenie z MZ SR, Ze
do termfnu zacatia povinnej certifikdcie budu
schvdlen6.

Ciel 'om hodnotenia humanoekologickych
vlastnostf textilnfch vlTrobkov je ochrana zdravia
spotrebitel'a. Aj napriek tomu, 2e textiln6 vlTrobky
vzhladom na obsah Skodlivlch latok nepatria
medzi v17robky, ktore su z hl'adiska ekologie a zdra-
votnej zdvadnosti pre cloveka najviac Skodliv6, nie
je Ziaduce, aby zvy5ovali moZn6 potencidlne ne-
bezpecenstvo pre I'udskri populaciu. Najviac Skod-
livfn sa dost6va do I'udskeho organizmu z ovzdu5ia
a poZivatfn. V porovnanf s nimi je textil podstatne
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menejSkodlivf. Na druhejstrane zrni5enf vfskyt al-
ergii, koZnfch ochoreni a dal5ich zdravotnfch pro-
blemov u tudi potvrdzuje jednoznadne oprdvnenost
hodnotenia humanoekologickfch vlastnostf tex-
t i lnlch vfrobkov urdenfch pre deti  a pri-
chddzaj0cich do bezprostredneho kontaktu s po-
koZkou.

Uveden! dl6nok odznel ako predndSka na odbornej konfer-
enci i  "Ekol6gia v text i lnej r4irobe", poriadanej pri  pri leZitost i
25. vyTrodia zaloZenia Vlskumn6ho 0stavu textilnej ch6mie
v Z i l ine v  dr loch 19. -20.4.1995.
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zvEDEcKoWsKU M NYcH A vWouoWcn PRAcovisr

Mimoriadny uspech na tohtorodnom 27. me-
dzin6rodnom chemickom veltrhu INCHEBA'95 do-
siaholVfskumnf ustav chemicklich vldken vo Svite,
ked vfskumn6 0silie jeho divfzie polypropyle-
novfch vldken bolo odmenene po prvfkrdt ude-
lenfm ocenen ia ZLA;AI N CH EBA.

Toto ocenenie prfslu5nd hodnotiaca komisia
priznala expondtu "Polypropyl6novd striZ kober-
cov6ho typu", kton/'pracovnlci 0stavu prihlasili do
s0taZe spolu so 5.p.ISTROCHEM Bratislava.

Tdto zr62avA striZ je urdend pre vlndrske
vfrobky (podlahov6 krytiny, geotextilfe, vlndrske
priadze) a umoZiuje v kombinacii s nezrdZavou
zloZkou vo f indlnej priadzi dosiahnut vysoku objem -

nost, Ziadanu zmenu charakteru vzhl'adu priadze,
zlep5enie ohmatu a zotavovacich vlastnostf;
doddva t"9u vlrobkom novu, lep5iu kvalitu.

Vo VUCHV vyrieSeni a patentovanli techno-
logickli postup bol overenf a realizovany v spolu-
pr6ci so 5.p. ISTROCHEM.

Zlatd INCHEBA 1995 pTeVUCHV
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Vysok6 ocenenie, ktor6 prevzal v mene pra-
covnfkov ustavu jeho riaditel'RNDr. Du5an Budzdk,
je d'alSfm z dokazov tvordfch schopnostf VUCHV
a opodstatnenosti jeho veduceho postavenia vo
vyskume a vfvoj ichemickfch vldken na Slovensku.
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SYMPOZIA - KONFERENCIE

KONFERENCIA "EKOLOGIA V TEXTILNEJ VYROBE,.

eapekovd, V.

VUTCH-CHEMITEX spo/. s r.o. Zilina, Slovenskd republika

VUTCH-CHEMITEX spol. s r.o. Zllina, Aso-
ci6cia textiln6ho a odevn6ho priemyslu SR Trendfn,
Ministerstvo hospoddrstva SR, sekcia chemick6ho
a spotrebneho priemyslu Bratislava a Dom Tech-
niky ZSWS spol. s r.o. Zilina poriadali v Dome tech-
niky Zilina v dfioch 1 9.-20. aprfla 1 995 pri prfleZitosti
25. vyrotia zalolenia Vfskumn6ho tlstavu textilnej
ch6mie v Ziline odbornf konferenciu pod ndzvom
"Ekologia v textilnej v17robe".

Na dvojdiovom stretnutiodbornkov sa roko-
valo v dvoch odbornfch sekcidch:
l. sekcia: Technologie a vlrobky pre ekologizdciu

textilnejvfroby
ll. sekcia: VlTrobkova certifikacia, ekoaudit a ochra-

na zdravia cloveka.
Kratke anotdcie prednesenfch predndSok sa
uvddzaj0 v dal5om textetohto prispevku.

Sudasnost textilnei vVroby na Slovensku
RokdSi, A., ATOP SR Trenit'n

S0casnd situdcia v textilnom a odevnom prie-
mysle Slovenskej republiky z pohl'adu Asocidcietex-
tiln6ho a odevn6ho priemyslu Slovenskel republiky
(ATOP SR). Vfznam podpisania Asociacnej dohody
o pridruZeni SR a jej Doplnkov6ho protokolu
o medzindrodnom obchode s textfliami. Postupn6
zavfudzanie spolocn6ho postu pu pre spravovan ie
kvantitativnych obmedzenf a kontrola dovozu
textffii a odevov. Pripravovan6 a realizovan6 pod-
mienky vyvozu textilnfch a odevnfch vlTrobkov zo
SR a vyznam vfvoznlch a dovoznfch kvot.
Zd6raznenie zav adzania vlirobkovej a systemovej
certifikdcie textflii v SR a jej medzindrodnlT vyznam.
Podpora zo strany ATOP SR VUTCH-CHEMITEXu
spol. s r.o. v Ziline z htadiska rnirobkovejcertifikdcie
a z htadiska syst6movej certifikacie TEUTOPu
Trendin. Informdcia o visledkoch privatizacn6ho
procesu v oblasti textiln6ho a odevn6ho priemyslu
na Slovensku za rok 1 994;50% firiem je v sukrom-
nom sektore. Nadrtnutd je spolupraca ATOP SR
s Ministerstvom hospoddrstva Slovenskej repu-
blikydo roku 2 0O5.

Utotry chemick6ho a textiln6ho priemyslu pri
rozvoji hospod5rstva SR. Ekologia v textilnej

vfrobe
Kaiiika, 5., MikutaS, A., Ministerstvo hospoddr-

stva SB Bratislava

Chemickf priemysel SR zaznamenal v roku
1994 priazniv0 tendenciu oZivenia a v porovnanf
s celfm priemyslom SR dosiahol vyS5iu produkcn0
vykonnost a dynamickej5i vfvoj. Tento vfvoj je
v sulade s funkciou tohto priemyslu ako nositela
progresfvnych inovacnfch zmien ndrodn6ho hos-
poddrstva vyspelfch ekonomfk. Pre textilnlT prie-
mysel ako aj dalSie spracovatel'sk6 odvetvia m6 oso-
bitnf vyznam niroba chemickfch vlakien PA, PES,
PP a viskozy. Rozobrand je situacia vo vlrobe av9-
voji synteticklich vldken v Slovenskej republike.
Charakteristika textiln6ho priemyslu na Slovensku.
V sucasnosti je svojfm 3oo/o-nym podielom na
vfrobe najvdc5im odvetvim I'ahkeho priemyslu,
av5ak s technickfm vybavenim je pod priemernou
uroviou zlpadoeuropskych Stdtov. Nizkym
vyuZitim kapacit patrf toto odvetvie medzi najpro-
bl6movej5ie odvetvie fahkeho priemyslu, hoci v ro-
ku 1994 sa i v tomto odvetvi prejavilo oZivenie,
hlavne vo zr4i5enf predaja o 3Vo a najmd exporlu
o 13Vo oproti roku 1993. Vlaknarskf a textilnli prie-
mysel nepatria medzi odvetvia sv,iraznym negatfv-
nym ekof og ic kSim d o padom . E ko I og i c k6 zalalenie
textiln6ho priemyslu nie je vel'mi vyrazn6, oproti
vetkfm priemyselnfm znedistovatelom. Tu je Siroke
pole posobnostiVUTCH-CHEMITEX spol. s r.o. Zi-
lina. Je nevyhnutn6 zaoberat sa vlivojom novfch
perspektivnych technologii, u ktorych su u-
platiovane ekologicke aspekty a ktor6 po oZiveni
vfroby v textilnom priemysle ndjdu v plnom roz-
sahu trplatnenie.

25 rokov vfskumu a vtfvoja v textile a textilnef
ch6mii

Sestzik, J., VTJTCH-CHEM\TEXspoI. s r.o. Zitina

Strucnf profil ustavu nadobudnutf v uplynu-
lyich 25-ich rokoch sveddi o jeho pomerne Sirokom
obsahovom rozsahu, zahriujucom textilnu ch6miu,
textilnd technologie, textiln6 strojdrenstvo, malo-
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tondZnu chemick0 a textiln0 vfrobu, sk05obnictvo,
poradensk6 aj informadn6 slu2by. Stale v5ak
uiznamnim podielom zostdva hlavnou oblastou
aplikovani uiskum a u.ivoj. Pln6 znenie prednd5ky
bolo zverejnend v dasopiseVlakna a textil, 2, 1995,
e .2 .

Sku5obnictvo v SR a jeho d'alSi vtfvoi
Varga, M., UNMS SR Bratistava

V Slovenskej republike sa hlavnou mierou na
ochrane spotrebitela pred nebezpednlimi, zdravie
a Zivot ohrozujucimi vlrobkami podiefa Stdt. Uve-
den6 zlsady s0 obsiahnut6 v zdkone e 30/1968 Zb.
o Stdtnom sk05obnfctve (v znenineskor5fch predpi-
sov) a vo vyhlai5ke FUNM d. 101/1988 o cerlifikacii
lnirobkov. Oba dokumenty opisuju povinnosti
rnirobcu a dovozcu pri schvalovani a certifikacii
typu vfrobku pred jeho uvedenim do obehu. Ne-
sk05aju sa v5ak v5etky vfrobky, ale iba tie, ktor6
z uvedenyich hl'adisk orgdny Statnej sprdvy schvdlili
a lctord boli vyhlasen6 Uradom pre normaliz{ciu,
metrologiu a sk05obnictvo SR (UNMS SR) v jeho
Vestnku. Na sku5anie a certifikdciu vyirobkov
UNMS SR autorizoval akreditovan6 laboratoria
a certifikadn6 organy. Od vzniku SR v roku 1993 sa
pre5lo od povinn6ho schvalovania typu nirobku
k povinnej certifikacii zhody vlastnosti nirobku
s vlastnostam i poZadovanfm i v tec hn ic kyic h a p rdv-
nych predpisoch. Proces zadal 1 .5.1994 povinnou
ceftifikdciou potravindrskych vyirobkov a polno-
hospoddrskych produktov. V polovici minul6ho
roka sa zadala cedifikdcia stavebnfch latok a prv-
kov, koncom roka elektrotechnickfch vfrobkov
a 1.6.1995 sa zaeala certifikdcia ostatnlich vfrob-
kov, ktor6 boli doteraz urden6 na povinn6
schvalovanie.

Technick6 textilie z vfuoiaVUfCX-CH EM ITEX
spol. s r.o. pre ekologick6 pou2itie

Papajovd, V., V1TCH-CHEM\TEX spo/. s r.o. Zitina

Rie5enie vfvoja a uplatnenia technicklich
textilii v rOznych oblastiach hospoddrstva m6 vo
VUTCH-CHEMITEX spol. s r.o. Zilina viac ako 20-
rodnu tradiciu. Zameranie vfvoja sa riadilo potre-
bami hospoddrskej sf6ry a jej poZiadavkami na
vlastnosti a kvalitu hotov6ho vlirobku. V poslednom
dase sa hlavnd pozornost s0stredila na tieto druhy
technickfch textflif:
1. filtracn6textilie
- na baze PP vlakien typu Inofil PP pre filtraiciu

larapalin
- na biue PES vlakien pre filtrdciu vzduchu, ale aj

kvapalin
2. geotextflie
- zameranf na bezpedn6 uskladnenie skladok

komun5lnych a priemyselnyich od padov
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- r4yvinuli sa 2 typy:
dr en62ny geo kom poz it TE R RAD R E N
geosyn tetic ka ilovd rohoZ TATRAB E NT

3. agrdrnetextflie
- chrdnia prd nadmemim prenikanfm slnedn6ho

svetla a zlepSuju kl[mu v sklenkoch
- rryvinuli sa 3 typy: TATEX ST, TATEX ES, TATEX

ESP.

MoZnosti rozSlrenia Wroby technicklich textili i
K,SS, 5., Tatrafan a.s. Kehmarok

Technick6 textflie vyrdban6 v Tatralane a.s.
KeZmarok moZno rozdelit do dvoch zikladnlich
skupin:- tkan6

- netkan6.
V obfasti tkanfch textflif sa zamerali na vel'mi
ndrodnlT trh s vfrobkami pre automobilovf priemy-
sel na baze PP. V oblasti netkanlch textilii na z6-
klade spoluprdce s VUTCH-CHEMITEX spol. s r.o.
vyrdbaju filtracno-drendZne runo s filtradnou vrst-
vou TERRADREN, technick0 agrdrnu textfliu TATEX,
geosyntetick0 ilov0 rohoZ TATRABENT. Nad'alej
vyrabaj0 netkanu textffiu TATRATEX v povodnom
stave , ale i v kombinacii s dal5fmi netkanVmi textr-
liamipre pouZitie v stavebnictve.

Modifik6cia vlny nizkotepelnou plazmou a iej
pozitivne vplyvy na spracovanie vlny

Spevdrova, E., V1TCH-CHEM\TEX spol. s r.o.
Zitina

Modern6technika ditva k dispozfcii nov6 tech-
nologie. Jednou z nich su elektricke vlboje v ply-
noch, aplikovan6 na textflie. Naprfklad riprava vlny
nizkotepelnou plazmou sa prejavuje vo v5etklch
Stadiach vlny - pri vfrobe priadze, tkanfn, farbeni
a pod. Autorka sa zameriava na vplyv fpravy nizko-
tepelnou plazmou na spriadatel'nost a dosiahnut6
kvalitativne parametre priadze. Dalej je popisan!
vplyv upravy nizkotepelnou plazmou na plstivost
vlnen6ho vldkna vo forme desanca. Vlisledky
sk0Sok dokfuali pozitfvne vfsledky pri spracovanf
a kvalite vlnenfch materidlov. Je v5ak vel'a faktorov,
vrdtane vlastnej Ipravy, optimalizdcie techno-
logick6ho procesu a zhodnotenia kvality, aby sa ve-
deli presne vyhodnotit dosiahnute qisledky a poz-
natky.

E kolo gi ck6 aspekty r4,ivoj a p repara dnich p ros-
triedkov

Hodul, P., Cvengro1, J., STU-CHTF Bratislava,
Krdlik, M., VTJTCH-CHEMITEX spo/. s r.o. Zitina

Hoci preparadne prostriedky pre zvldkiovanie
su iba pomocn6 prostriedky, bez nich sa vldkna
spriadat nedaju. VlTrobcovia preparAci' a vldkien sa
o kvalite preparadn6ho prostriedku dohodli skor,
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nez sa za6,alo diskutovat o zabezpedeni kvality
v zmysle normy DIN ISO 9000, pretoZe funkdn6
vlastnosti sa nesm0 menit od doddvky k dodavke.
Nakolko sa v stdle vdcSej miere uplatiuju ekolo-
gicke a toxikologicke poZiadavi<y na vWoj a apli-
kiciu prepar6cie, najvdd5i uirobcovia prepardcii
vyrdbaju svoje produkty prevaZne z recentnfch
prfrodnfch surovin, t.j. prirodnfch olejov a tukov.
Prepardcie na biue emulzif minerdlnych olejov su
z ekologick6ho htadiska problematicke. Neuiho-
dou je i nfuka odburatelnost blokovlich kopolyme-
rov etyl6noxiddu s propyl6noxidom. Aby sa do-
siahla dobra biologicka odburatelnost a fyzio-
log icka nez6vad nost j e tre ba v m o lek ule zabezped it
pritomnost lahko Stiepatelnfch funkcnfch skupin.
Akfsi kompromis poly6ter-esterov su vySSie oxy-
etylovan6 mastn6 alkoholy.

Ekologick6 vplyvy rozhoduifce pre nj'robu
a aplik6ciu TPP

Krdlik, M., VUTCH-CHEM\TEX spot s r.o. Zlina

Sudasn6 vltuojove trendy v oblasti TPP su
podriadend ekologickfm poZiadavk6m. Sf zame-
ran6 na vfber chemickfch ldtok, ktor6 su pre Zi-
votn6 prostredie nezalaiuj0ce alebo mdlo Skodlive
adosledne sa pozoruje ich vplyv na prostredie pred
technichim vyuZitim. V oblasti tenzidov je vfvoj o-
rientovany na prirodn0 recentn0 surovinovu bazu.
Samotn! vivoj v textilnom zo5lachtovani aktfvne
rie5 i potre b u z6sad n6 ho zn(lenia zalalov an i a p ro s-
tredia, ekologizdcia sa stala prioritou technick6ho
rozvoja. Plnd znenie predna5ky bolo zverejnen6
v dasopiseVldkna a textil, 2, 1995, e.2.

Nov6 vl6kna pre textiln6 aplik5cie
Marcinein, A., STU-CHTF Bratislava

Ak sa hovori o novrich vldknach pre textiln6
aplikdcie, je potrebn6 kon5tatovat, Ze s0dasnli tlak
ekonomiky, trhu a poznatkov i skusenostf v projek-
tovaninovlch vfrob prind5a skoro denne novli sor-
timent vl6kien pre textiln6 spracovanie z klasicklich
vl6knotvornlich polym6rov v rozsahu dilZkorryich
hmotnosti vyrobenfch na mieru pre 6,oraz Sir5ie
oblasti vyuZitia v textilnlich a technickyich
aplikacidch. Dal5iu skupinu novfch vlakien pred-
stavuj0 Specidlne typy vldkien pre vyuZitie v Speci-
fikovanfch oblastiach tefiilu a techniky. Su to
najm 6 m i krovl 6kna, e last ic k6 v lakn a a v iaczloZ kov6
vl6kna. lnO skupinu novfch vl6kien predstavuju
v5etky modifikovan6 vl6kna, kde k zmene ich vlast-
nosti doch6dza vplyvom prisad a dal5ich poly-
m6rnych zloliek.

VWoi bakteriostatick6ho vlSkna a moinosti
uplatnenia

Kabdtov1, V., VIJTCH-CHEM\TEXspo|. s r. o. Zitina

Uvddza sa u.ivoj v oblasti antibakteri6lnych
vl6kien, anorganiclaich i organickfch aditiv pouZr-
vanfch ako baktericrdne prostriedky do vldkien.
V rdmci rozvojov6ho zdmeru malotondZnej chemie
vo VUTCH-CHEMITEX spol. s r.o. ZaLna boli vy-
konan6 pr6ce na u.ivoji vlastn6ho anorganick6ho
antibakteridlneho pripravku BIOSTAT, vhodn6ho
hlavne ako tldinn6 aditivum pre syntetick6 vldkna.
Pln6 znenie predn65ky bolo zverejnen6 v dasopise
Vlaknaatext i l ,2 ,  1995 ,e .2 .

Nov6 ekologick6 aspekty pri vtirobe
celul6zoWch vldkien

Pivovarnfiek, E, VUCHV 5.p. Srzif

Vfroba vl6kien pouZivanfm sirouhlka pri pre-
mene celul6zy na xantogendt spOsobuje vdZne pro-
blemy v Zivotnom prostredi. Vhodnfm sposobom
ved0cim k pokrytiu existujUceho dopytu po ce-
lul6zovlich vldknach a foli6ch je zavedenie novfch
technologii bez pouZitia sirouhlka. Jeden z tfchto
spOsobov spodiva v premene celul6zy na jejderivdt
- karbamdt, ktoni je dobre rozpustnli v alkdliach, od-
strafiuje probl6m s regenerdciou sfrouhlka a po-
nuka r4irobcom celulozovlich vldken rad vfhod. Jed-
nou z hlavnich uihod karbam6tovdho postupu je
takmer totoZn5 podobnost s viskozovlm proce-
som, kde s men5imi obmenami sa pouZivaj0 tie ist6
roztoky a pouZivan6 technologia. Vfroba kar-
bamdtu a jeho premena na vldkna a in6 produkty je
ne5kodn6, jednoduchd a bezpednd. Karbamdt ce-
lulozy je dobre zmesovatelnf s celulozovfm
xant6tom vo viskozovom procese.To umoZiuje pos-
tupn6 a bezpe6n6 zavedenie karbamdtu do
viskozov6ho procesu. Vyroben6 vliikna maju vlast-
nosti na u rovn i klasic hich visk6zovfch vldkien.

Postavenie SKTC-I 19 v sku5obnickom
syst6me SR

tuilek, M., VUTCH-CHEMITEX spo/. s r.o. Zitina

VUTCH-CHEMITEX spol.s r.o., ZiLna, Slo-
venskd republika, Stetna skuSobia SKTC - 1 19
bola zriadend r4Tmerom d.36/93 UNMS SR v no-
vembri 1993. Sku5obn6 laboratoriS boli akredi-
tovan6 v rdmci Slovensk6ho n6rodn6ho akreditad-
n6ho syst6mu a ziskali autorizdciu pre vikon StAt-
nelro sk05obnictva v oblasti hodnotenia textilnfch
uirobkov a uirobkov spotrebnej chemie. V sk0-
Sobni boli hodnoten6 aj textilne uirobky, ktor6 s0
predmetom exportu do Ruska. SKIC-119 m6 do-
hodu s firmou SGS Slovakia s.r.o., jednej z po-
bodiek Svajdiarskejfirmy SGS, ktord md ako iedina
oprdvnenie na vyddvanie certifik6tov pre export
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nirobkov do Ruska od GOST Standardu. DoleZitou
sudastou cinnosti SKTC-1 19 je oblas{ spoluprdce
so zah ran idnlim i organ iz6c iam i v oblasti sktlSan ia a
certifikacie. Okrem spoluprdce s firmou SGS,
sk05obia nadviazala spoluprdcu so sku5obnfmi
ustavmi v Polsku, Rak0sku, Nemecku a Ddnsku
s cielom koordinovat a harmonizovat sk05obn6 a
certifikacn6 postupy v SR s rovnakfmi postupmi v
r6mci EU. Koordindcia je nevyhnutnd vzhladom na
zAvdznost asociadnej dohody o pridruZen(SR k EU
od 1.1.1996. Vysvetlen6 srj pojmy akeditdcia,
autoriz6c ia, harm o nizAcia, regu lovan 6 sf6ra, cert i -

fikScia, osveddenie Stdtnej skuSobne, protokol Stet-
nej skuSobne. Uvedenf je strucnli prehlad prdvnei
( pravy tech n i ckej normal iz acie,sk05o bn fctva a rne-
trologie v SR a najdoleZitej5ie adresy.

Podmienky hodnotenia humanoekologiclcych
vlastnosti textilnich v,irobkov v SKTC-1 19

Pot ldkovd, R., M i ko I kovd, A., V \JTC H - C H E M lT EX
spo/. s r.o. Zitina

Zdkladom humdnnej ekologie textilnej pro-
dukcie je Specifik6cia prttomnosti SkodliWch latok
v textilidch, ktor6 bezprostredne, resp. ndsledne,
rozkladom alebo hromadenfm v organizme dloveka
m6Zu ohrozit jeho zdravie. Podrobnlim sk0manim
moZnfch negativnych dopadov Skodlivfch l5tok,
ktor6 sa mOZu v procese textilnej viroby "dostat na
textiln6 v17robky" boli vy5pecifikovane parametre
a krit6ria hodnotenia humanoekologickyich vlast-
nosti textilnlch vfrobkov. Uveden6 krit6ria sa stali
zdkladom pre hodnotenie humanoekologickfch
vlastnosti textilnfch virobkov v StStnej sku5obni
SKTC-1 19.2 doteraj5ich prakticklich skusenosti je
moZn6 jednoznadne konStatovat, Ze nalviac ne-
dostatkov v kvalitetextilnlich vrirobkov sa vyskytule
v obsahu formaldehydu, stdlostiach vyfarbenia
(voda, pot) a v obsahu niektoryich tazkyich kovov
(Pb, Cr, Cd, Ni, Zn). Plne znenie predna5ky je
zverejnen6 v dasopise Vldkna a textil, 2, 1 995, d. 3.

Hodnotenie a sku5anie textilnich materi6lov
Koudelovd, A., VTJTCH-CHEMITEX srr,t. s r.o.

Zitina

Kvalita vfrobku je chdpand ako s0hrn vlast-
nosti vyjadruj0cich jeho schopnost plnit funkcie,
pre ktoni bol urdeny.Pre stanovenie celkovej kvality
textilnfch vlirobkov, vrdtane surovin na ich r4irobu,
je nutne lcvalifikovane, presne a spolahlivo merat
jednotlive parametre kvality vo vlirobe. V poslednej
dobe boli zaznamenan6 velk6 zmeny v merani
fyz i kdl no- mec han ickf ch ve I ic in h lavne zav d.dzanlm
elektroniky. V slovenskom textilnom priemysle je
v5eobecne dodrZiavand zirsda, 2e sku5obn6
metody su vyddvan6 vo forme Stdtnych (STN) alebo
podnikouich noriem. Popisujri sa vlastnosti tex-
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tilnich materialov, ktor6 podliehaju laboratornemu
hodnoteniu. Je to najvhodnej5ia cesta, kde sa prak-
ticke opotrebenie simuluje v skrdtenom dase labo-
rat6rnymi pristrojmi.

MoZnosti hodnotenia vlSken v SKTC-118 pre
textilnf priemysel

Duriovd, O. a kol., VUCHV 5.p. Svit

V laboratoridch Statnej sku5obne SKTC-1 1B
bolo vykonan6 velke mnoZstvo vfskumnyich prac
spojenfch s vyivojom a zavedenfm roznych metod
skUman ia vlastnostf vl6ken. Vlis led kom tfc hto p rdc
je celf rad metodickfch postupov, ktor6 poslqtuju
ucelenf obrazo danom type vldkna, vyulfuajuc roz-
lidne aspekty hodnotenia. Z pohladu pracovnkov
textiln6ho priemyslu je moZno hodnotenie vldken
a textili i v laboratoriach SKTC-1 18 rozdelit nasle-
dovne:
a) skuSky identifikadne
b) sku5ky mechanick6
c) sku5ky fyzikalno-chemick6
d) sku5ky uZitkovfch vlastnosti.

Postupy hodnotenia pre vldkna a vl6knite tex-
tiln6 materiily v SKTC-1 18 sa neustdle vyvtjaju
v sulade s novymi poznatkami, ale najmii vo vizbe
na dostupnost pristrojovej techniky s poZadovanou
cit I ivostou a vypovedacou schopnostou.

Povinn5 certifikdcia textilnich Wrobkov
Jergu|, P, VIJTCH-CHEM|TEX spol. s r.o. Ztina

UNMS SR vyhlasil prostrednfctvom svojich
vymerov povinn0 certifikdciu vybranlch textilnlch
vlirobkov najmd ztfchto dvoch d6vodov:
- ochrana spotrebitela pred ndkupom nekva-

litnlich vlirobkov vo vybranlich skupindch,
obzvld5t tfch, ktor6 prichadzaj0 v rdmci
nelegdlnych, resp. pololeg6lnych dovozov
a v mnohlich prfpadoch nespln aju najzfuklad-
nej5ie kvalitatfvne krit6ria

- ochran a zdraviaobyvatelstva a obzvlaSt sku pi ny
deti do 3 rokov prd nepriaznivfmi vplyvmi ne-
bezpednfch l5tok.

Certifikat ;e v podstate potvrdenie tretej
strany, Ze prislu5nli vyirobok sa svolimi parametrami
plne zhoduje s normami, technicklimi alebo legis-
lativnym i pred pism i stanovenfm i Vlimerom U N MS
SR v pripade povinnej certifikacie, alebo Speci-
fikovanyimi prihlasovatelmi v pripade nepovinnej
ceftifikacie. Zhoda vlastnosti vlirobkov s pris-
lu5nyim i normam i a normovanlim i parametram i tex-
tilnlich materi6lov sa overuje testovanfm v labo-
ratoridch Stdtnych sk05obni SKTC-1 19 pTiVUTCH-
CHEMITEX spol. s r.o. Zilina. Predpoklady prihlaso-
vatela natrval6 dodrziavanie kvality overuj0 pracov-
nfci certifikacn6ho orgdnu fyzickou previerkou
priamo u prihlasovatela. Uvedenf je postup pri cer-

'130



Ekologick6 audity v textilnom prienrysle
Dubnickd, A., VJTCH-CHEMITEY spo/. s r.o. Zitina

V s0vislosti so zavadzan(m syst6mov
ekofogick6ho riadenia a realzaciou uirobkov, u-
platiuje sa ako nevyhnutnd s0dast tohoto procesu
kontrola a preverovanie (audit) dodrZiavania

1.VWoj chemich.fch vl6kien do roku 1995 t1-4I

V r. 1993 sa zaznamenala produkcia
chemicklich vldkien na urovni 18,4 mil.ton mfnus
polyolefinov6 a celkovli vzrast o 1yo. Podiel
chemicklich vldkien na celkovom objeme predsta-
voval 47Vo. Zatial do syntetick6 vlakna vykazovali
ndrast 1,4%o, vliroba celulozovlich chemicklich
vl6kien klesla o 1,BYo. Podiel syntetickyich vldkien
na celkovej produkcii chemick;ich vldkien predsta-
vuje 88%. Vo vfrobe chemicklTch vldkien sa
uj'znamne presadzuj0 Azijske krajiny, najmd e[na,
Tajwan, Korea, Japonsko, lndia a Indon6zia, aj ked
zatial najvdc5fm vfrobcom su USA (tab. 1 , 2). Zo
zipadoeuropskych Stritov je Nemecko na 6. a Ta-
liansko na B. miestesvetov6ho rebrfdka.

Vfroba PES vlakien bola v r.1993 10,1 mil . ton.
Predpoklad6 sa, Ze vfrobn6 kapacity sa zvliSia ku
koncu roka 1995 na 14,7 mil . ton.

Polyamidov6 vldkna vykazui0 stagnaciu (3,6
mil.ton) s nizkym ndrastom vfroby v USA a na Dale-
kom vfchode. Do konca r.1995 sa r6ta s ndrastom
kapactt na 5,5 mil . ton.

Polyakrylonitrilov6 vlSkna sa vyrdbaj0 najmd
v Zapadnej Europe , Azii a v Mexiku. lch produkdnd
kapacita bez velk6ho ndrastu ku koncu roka 1995
bude predstavovat 3, 1 mil.ton.

Polypropyl6nov6 vldkna za ostatn6 roky maju
trval! ndrast produkcie a v s0dasnosti vditane
pdsiek, monofilov prevy5uje 3,2mil.ton (tab. 3).

Celulozov6 vldkna napriek niektonim novlim
vlTrobdm majf dlhodobo pokles produkcie, na
ktorom sa v poslednej dobe podietaju najmii
4ichodoeuropske krajiny. Svetovd vfroba sa pohy-
buje na urovni 2,25 mil.ton. Nov6 kapacity sa sta-
vajri na klasick6 visk6zov6 vlSkna (lndia, Cina, In-
don6zia, Thajsko), vl6kna typu lyocel (zapadnit
Europa, USA) a acetdtov6 striZov6 vlSkna (Rusko,
e fna).

ekologickl ich poZiadaviek. PrevAdzkovanie
ekologickfch auditov neukladaj0 zatial u niis z6-
vilzn6 prdvne predpisy. SkOr je to chdpan6 ako
urci\i prejav chovania sa podniku vodi Zivotn6mu
prostrediu, ako d6leZitf signdl navonok sveddiaci
o seri6znosti pristupu k tejto problematike. PoZia-
davky, tfkajuce sa ekologichich auditov s0 uve-
den6 v Nariadeni ES 1 836/93.

Do roku 2001 sa predpoklada ndrast vfroby
syntetickfch vlSkien na27-28 mil.Vrok, z toho poly-
esterov6 vldkna na 16.8 mil.Vrok, polyamidov6 na
4.7 mtl.tlrok, polyakrylonitrilov6 na 2.8 a polypro-
pyl6nov6 na4.2 mil. Vrok. Predpokladaj0 sa vysok6
tempa rastu pre polyesterov6 a polypropylenove
vl6kna (okolo 5%) a naopak nfuRe prirastky vldkien
polyamidovfch a polyakrylonitrilovfch Q.5 resp.
1.7%). Rozdelenie objemu vyTroby syntetickfch
vlSkien ddva tab.4.

Ak sa md hovorit o novlich vldknach pre tex-
tiln6 aplikdcie, je potrebne kon5tatovat, Ze sridasnf
tlakekonomiky, trhu a poznatkov isk0senostiv pro-
jektovani novfch vfrob prind5a skoro denne novy
sortiment vldkien pre textiln6 spracovanie z kla-
sickfch vldknotvornlich polym6rov v rozsahu
diZkovfch hmotnosti vyrobenfch na mieru pre do-
raz Sir5ie oblasti vyuZitia v textilnfch, technicklch
apliklgiach.

Dal5iu skupinu novfch vldkien predstavuju
Specialne typy vlakien pre vyuZitie v SpecifickyTch
oblastiach textilu a techniky. Su to najmd mikro-
vldkna, elastick6 vldkna a viaczloZkov6 vlakna. In0
skupinu novfch vlakien predstavujri v5etky modi-
fikovan6 vldkna, kde k zmene ich vlastnostf do-
ch{dza vplyvom prisad a d'alSich polym6rnych
zloliek.

Vl6kna, kde sa jedna o zdsadn0 zmenu v tech-
nologii pripravy vldkien, napr. celulozov6 vl6kna pri-
praven6 z priameho rozpuStania celulozy a niektor6
typy vlakien z kvapalnokryStalicklch polym6rov,
pripadne z polym6rov na baze cykl ickfch
monom6rov predstavuju novf gener6ciu vliikien.

2. RozSfrenie vlastnosti vl6kien z klasickrich
syntetickfch polym6rov [5-1 I ]

Vliznam nyi pokrok sa zaostatn6 roky dos iah ol

NOVE VLAKNA PRE TEXTILNE APLIKACIE I.

Marcincin, A., Ujhelyiove , A., Marcincinovd , T.

Katedra vldkien a textilu, CHTF STU, Radlinsk6ho 9, 812 37 Bratislaya, SF
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Tab. 1 10 najvddSich producentov syntetickfch
vlAkien vo svete 1 (10000 [21

Tab. 2 Svetovd produkcia synteticlqich vlAkien (10001) [2]

Tab. 4 RegionAlne rozdelenie objemu v{roby syntetickfch vldkien
do r .2001 v Mt [a]

I  9 9 3 1  9 9 5 200 I

Severno Ameriko
Lot insko Ameriko
T A n a r ' l n A  F r  r r n n n
L v v v v , , v  L v . v H v

\ / r ' r n h n r { n A  E r r r n n a
Y  y v r r v v r  r v  L v ' v v v

Bl izky vVchod/Af r , iko
Juhovychodno Azio
Vychodno Azio/Cino
JOpOnSKO

4 , 2 6
I  , 0 4
3 , 2 6
I  , 3 4
0 , 6 0
I  . 8 1
I  , 8 5
I  , 5 3

A  E 1
q , J  I

I  , 1 6
4 , 1  3
)  , 4 8
0 , 7 s
2 , 3 8
2 , O 9
l  6 t

5 , 1 6
I  ? 6

3 , 9 7
I  , 8 3
o , 9 4
3 , 4 5
3 , O 2
t , 7 5

Os to tn6  chemicke  v lokno 3 , 8 5 4 , 2 7 6 , 4 4

Spo lu  chemick6  v lokno I  9 , 5 5 2 2 , 3 8 2 7  , 9 1
Tab. 3 Vfroba PP vlAkien vo svete [6]

Polymervlokno
hustoto

Q/m'

foZnosf pevnosf pevnosf
V SIUC|(E

rc|, o/o

elosf ,
predlz,

tel, o/o

elost,
modul

doN/mm'

torzny
modul

CN/dTex
ZO SUChO

o//o

zo m0kr0
o/o cN/dtexdoN/mm

A

SF
pr sF
Fi l
F i l

1,36

I ,4. |

25-50
30-  55
20-30
B-20

r00-r05
3-3,5
2,5 - 4
46

6-9,5

40-75
35-  55
55 -85
85- r 30

75-95
75-85
/0  98
60- 90

90-  98
(70-e0)

350-550
000-r  50(

A A

I  
. l , 0

B SF
I ,22

1,23
r5-35 2,2 - 3,637 -45 J U - Y C 85-95

(50-60)
25- 40
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Tab. 5 Niektord zAkladn6 mechanickd vlastnosti PET vlAkien [9]
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I

textilnV hodv6bilny
I kabflky
i technickli hodv6b

tis.
ton

479
487
495
407
638

2506

PA 66

+3'1
+14
+51
+1 1
+56

18
19.5
20
16

25.5

1293
454
754
408
782

35
12.5
20.5
11
21

100

o/o* tis.
ton

PAD 6
T

o/o* pod iel

- +32

+25
+27
+ '18
+.1 6
+37

+25

" n6rast 1992 - 2000

Tab.6 Spotreba PA podl'a pouZitia v roku 2000 [40]

35 i  2.9 180 i  POY FOY I netkan6materidly,pre

Tab. 7 Zdkladnd spracovatel'ske postupy a obiasti pouZitie PP
vldkien [6]

Tencel
vldkno

1 - -

Titer

Pevnost,
cN/dtex
+ -laz nosl,

%

Pevnost
za mokra
cN/dtex

TaZnost

1 , 5

4,8-5,0

1 4 - 1 6

1 , 5

2,6-3,1

20-25

4,2-4,6 1 , 2 - 1 , 8

25-301 6 - 1 8
za mokra

Tab.8 Svetovd produkcia celul6zovlch vli ikien v tis. ton [39j

Modal.
vlAkno

'1 ,5

4 , 1 - 4 , 3

' t3 -15

2 ,3 -2 ,5

1 3 - 1 5

2,4-4,3

7-9

3 , 1 - 3 , 6

12-14

50

1 , 5

4,8-6,0

44-45

4,8-6,0

44-45

3

Sortiment 1 992 1 993 %

Hodvdb

StriZn6 vldkna

Aqq 2

1 5 9 2 , 0

673,7

157 '1  ,9 I_ l

Celkom 2288.2 2245 .6 . L

i  ,  hvo ien ickdaoo lnohoso.
ZS : 3,5 1 80 POY FOY - jrbtravin;irske uiely

l

l - - T  i  
-

I 'o 6 0 220 
T^l ̂ , lllll^"1i11;-hvqienick6za b.u zzu tJur- Jemne vraKna, nyqlenlcKe

I krat. zvl text i l ie, koberce
Ii r

18 4,5 190 BCF. FOY krdt koberce, technick6
r  z v l  3 Q Q l e x  l a l e l t i l n e p r i a q l z eT - - - -  I  '

12't  6,5 240 krzit  zuldkir priem., vysokopev. vl i lkna
12 , 2,6 22O FOY POY, runa runa pre polnoh. priem.

i text i l ie
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Nasiakavost

Tab.9 Niektor6 vlastnosti celul6zov{ch vlAkien [38]
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pri synteze polymerov, kde sa uprednostnuj0 kon-
tinudlne postupy adava sa ddraz na rovnomernost
vlastnostf, najma molekulovej hmotnosti, jej poly-
disperzity a tokovlch vlastnostitaveniny. D6raz sa
kfadie na malf podiel g6lov, chemickf ch a fyzi-
kalnych nehomogenft.  Pozornost sa venuje
gran u ldc i i, kd e d o porud uje podvod n6 rezanie, d'alej
podmienkam su5enia a obsahu vlhkosti podl'a typu
polym6ru. Pri tavenf a extrfzii je to najmd homoge-
nizadny ricinok zariadenia, ddvkovanie polym6rnej
taveniny a jej filtracia spravidla za taviacim zaria-
denfm a pred zvldkriovacou hubicou so zvy5enlmi
poZiadavkami na fcinnost filtrdcie a homoge-
nizdcie taveniny. Kon5trukcia zariadenia musf
zohl'adnovat maximdlnu homogenitu teploty, najmd
na zvldkhovacej hu bici.

Podobne zvldkiovacf proces, kde sa pouZfva
Sirokd SkAla nichlosti zvldkiovania, sa vedie v ma-
ximdlne moZnej reguldcii teplot, ryTchlosti a defor-
macnlTch procesov, do suvisf s rovnomernostou
chladenia jednotlivSich monofilamer-rtov, nand5ania
preparAcie a navfjania vldkien. Vyvinuli sa nove typy
tvarovacfch strojov na tvarovanie vzduchom i fa-
lo5nym zdkrutom. PouZfvaju sa tieZ nov6 systemy
reguldcie parametrov, najmd pnutia v dlZiaco-
tvarovacom procese.

Tieto pokroky s0 do znacnej miery vlTsledkom
rie5enia technologif prfpravy vel'mi jemnfch vl;lkien
a mikrovldkien v poslednom desatrocf, pricom pred-
stavuju vyznamn! prinos aj pre kvalitu klasicklich ty-
pov vldkien.V d'alSom uvddzame niekolko prfkiadov
na roz5frenie vlastnostf vldkien z klasickfch po-
lymerov PET, PA, PP a celulozy.

Polyesterove vlSkna [12 - 19]

V sudasnom obdobf sa pripravuju polyes-
terov6 vldkna predovSetkfm z polyetyl6nteref-
taldtu, polybutyl6ntereftaldtu a polydimetyl6n-
cyklohexan-tereftalatu (Kodal, Vestan X160) v Siro-
kej Skale vlastnostf.

V ostatnom obdobf sa objavilo nov6 polyes-
terov6 vldkno na bAze polytrimetyl6ntereftalatu.
MoZnost jeho 4iroby ie dand dostupnostou 'l ,3-
propdndiolu v poZadovanom mnoZstvea kvalite.

V klasickom postupe prfpravy PES polym6ru
v5etkfch typov v sfdasnom obdobt sa zvldSt ve-
nuje pozornost konStantnfm podmienkam a para-
metrom preesterifikacn6ho a polykondenzadndho
procesu najmd teplote (275-295"C), tlaku (0.1-0.5
mbar) a mnoZstvu resp. kvalite katalytick6ho
syst6mu. Kvalita polym6ru prd zvlaknenfm je de-
terminovand podmienkami suSenia a kryStaliz1cie
(ineftnf plyn, -40"C rosnli bod, 175-185"C). Vlast-
nosti vldkien s[ vfsledkom podmienok zvlakiova-
cieho procesu a sekunddrnych postupov pripravy
vlSkna. Niektor6 zdkladn6 mechanick6 a fyzikalne
vlastnosti polyetyl6ntereftalatovfch vldkien su

Vldkna a br t i l2(3)  131-138 (1995)

v tab. 5. Variabilitu fyzik6lnomechanicklch vlast-
nostf pri prfprave vl6kien znazorhuju obrdzky 1-3.
na ktonich s0 uveden6 deformadne vlastnosti zdk-
ladnlch typov a sortimentu PES vlakien.

Siroke spektrum vlastnosti polyesterovych
r,rldkien sa dosahuje modifikdciou polymeru a pod-
rn ien kam i zvldkriovac ieho resp. d [Ziaceho procesu.

Zo zaul(mavfch typov polyesterovych vlakien
v sudasnosti, pripravenlich modifikacnlmi pos-
tupmije moZn6 uviest:

Vysokospevnene vlakna s protiZmolkovou
uprarrou pre aplik6cie v odevnfctve. Efekt sa zfskava
zniienlm pri emernej m o le ku I ovej h m otnost i P ET.

Vysokozmr5tive vliikna PET. Pri teplote varu
zmr5tivost je 30-70o/o.Poulivaju sa ako vysokozob-
jemnenev16kna.

Lahkofarbitel'n6 polyesterove vldkna sa pri-
pravujti chemickou modifikdciou PET, najcastej5ie
zui5enfm (CH,) skupiny v diglykolovej zlolke.
Vldkna sa farbia bez prend5aca pri nfzkejteplote.

Anionicky modifikovan6 typy farbitel'ne ka-
t ionovymifarbivami.

Profilovane vlakna s rozdelenym prierezom.
Vlakna maju upravene opticke vlastnosti a vySSiu
pril 'navost a adheziu textflif.

Bikomponentne vldkna S/S, M/F pre trojroz-
merny tvarovacf efekt a zlep5enie mechanicko-
fy zlkalny ch v I ast n o st f .

Novy sortiment vldkien predstavuju v posled-
nom obdobf vyvinute dute "TREVIRA PROFIL"
vldkna so Spiralovitlm obluckovanfm. Vldkna majI
vyS5iu pruZnost, vy55ie zotavovacie vlastnosti
a vynikaj0cu objemnost (fa Celanese).

Nehorl'ave PES vldkna su permanentne pred-
metom vyskumu i vfroby. Su urcene najma pre vy-
bavenie interierov. Vldkna su kikomponenetn6, typu
jadro-pldSt, kde jadro je modifikovane pridanfm
zluceniny fosforu do polym6ru pri polykondenzacii.
Su odoln6 voci posobeniu slnecneho Liarenia
a maju vysoku stabilitu obltickov (fa Unitika - vfroba
v r. .1994).

Vyso koro zla2na pol yesterov6 pri ad za TEVES.
Jednd sa o konjugovand vldkno s trvallm oblucko-
vanfm It= 2.2 dtex) a vysokou rozlalnostou, ktord
zabezpecuje vysokoobjemnost priadze. MoZe sa
vyuZit ako 1 0A% striZ alebo v zmesi s bavlnou. H lav-
nou prednostou tkanfn z tejto striZe je vysok6
roztaZnost, komfort pri nosenf, prijemnd objemnost
a ohmat (faToray).

Nove PET profilovane vlakna "PYRAMIDAL"
(trojlalocn6) 1.3 dtex/38 mm, plnene vysokou mer-
nou hmotnostou a odrazivostou svetla. Vlakno md
obmedzenf lesk, suchf ohmat dany synergicklm
efektom ziskanlim alkalickou fpravou. Na minimum
je obmedzend transparentnost vlakna. Oblast
vyuZitia su hlavne ddmske halenky, ko5ele, pla5te.
PouZfva sa tieZ v zmesi s viskozovVmi vlaknami
alebo bavlnou (fa Toyobo).
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Obr. 1 Diagram napdtia - predlZenie niektonich typov PET vlAkien
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Obr. 3 Diagram napdtie - deformdcia pre niektor6 typy PET vlAkien
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Obr.2 Zdvislost o : f (e) pre niektor6 typy vldkien
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Obr. 4 Vplyv teploty zvldkiiovania na viskozitu PA 6 [21]
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Obr. 5 Vplyv teploty zvlAkiiovania koncentrdciu
NH,skupin PA 6 [21]
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Bazicky farbitelnd PET striZ "HONEY". Alkalicky
upravovan6 vldkno plnen6 keramicklimi dasticami.
Md vzhlad prirodn6ho hodvdbu.

Dut6 PET striZ "HASSMIN' 1.1 dtex s ob-
medzenfm leskom s keramickl im plnivom.
Vyznacuje sa pruZnfm suchfm ohmatom (fa
Toyobo).

Mikrovlakna, v5eobecne vldkna s jemnostou
pod 1 dtex. Tomuto softimentu PET vldkien je ve-
novand samostatnd kap itola.

VyuZitim dalSich modifikacnyich postupov
chemickfch a fyzikalnych sa mOZu pripravit PES
vlSkna priamo pre Speci6lne fcely.

Polyesterov6 nekonedne vldkna sa vyuZivaju
najmii v odevnfctve, dalej ako technick6 vl6kna v
netkanfch a termopojivfch materidloch. StriZov6
vldkna s[ urden6 pre odevnictvo a bytov6 textilie,
monofilamenty pre technick6 aplikacie. Vzduchom
tvarovan6 polybutyl6ntereftaldtov6 vldkna rnaju
vlborn6 zotavovacie vlastnosti a su vhodn6 do
kobercov.

Polyamidov6 vl6kna 120 - 281

Polyamid 6 a polyamid 66 predstavuju v sti-
casnej dobe dva rozhodujuce polym6ry pre
prfpravu PAvlakien ato pribliZne pri70% zast0peni
PA 6 v textilnlich aplikacidch, pri 5Oo/o zastupeni v
kobercovfch a 65% zast0penf v technicklch typov
vldkien. Vfhodou PA 6 (na biue kaprolaktamu) je
najmii dostupnost monom6ru, dobrd zvl6kni-
tel'nost, nfuke investicie a fahka recyklovatelnost
materiSlu. Vfvoj spotreby PA 6 a PA 66 do r. 2000 je
v tab .6 .

V poslednom obdobf sa pozornost venuje
najmd chemickfm zmendm polym6rneho reLazca
PA 6 pri synt6ze a pri procesoch zvldknovania,
dlZenia, tvarovania, fix6cie a ustalovania, ktor6 v in-
terakcii s podmienkami pripravy vlSkna determi-
nujI jeho vlastnosti .  Niektor6 zdvislost i  su
na obr.4-9.

Nov6typy vlakien s0 urden6 hlavne pre bytov!
textil a koberce. Boli vyvinutd kablikove typy vlakien
s trojlalokouim priecnym rezom s dobrou egalitou
a regulovanou afinitou kfarbivdm.

Pre exponovan6 povrchy je urden6 hrub6 PA 6
vldkno, ktor6 sa m6Ze kombinovat s ekonomicky
rnihodnej5imi PP vldknam i.

Antistaticky keblik pre koberce s anti5pinivou
0pravou je vfsledkom 4ivoja fy Akzo v 90 zak-
ladnfch odtiefroch.

Vlivoj v oblasti kobercovfch typov vlakien
smeruje vSeobecne k modifikaciam, ktor6 zabez-
pecuju dobru a regulovanu vyfarbitelnost, matovacf
efekt (profilovan6 vlakna) a ne5pinivu 0pravu kom-
binovanu s antistatickou upravou.

Polyamidov6 vldkno (PA 6) s pevnostou do
8 cN/dtex a taZnostou do 25% sa pouZiva na
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vfrobu vzduchovich vakov pre ochraqu riadicov
automobilov.

Bioaktivne polyamidov6 vldkna najmii s anti-
mikrobialnou upravou, prfpadne bakteriostatick6
sa pripravuj0 chemickou alebo fyzikalnou modi-
fikaciou lStkami obsahuj0cimi soli kovov ako
CuSOo, ZnSOo v kombindcii s imidazolmi, hydroxy-
chinolfnmi atd. Velmi dobr6 vfsledky sa zfskali pri
priprave bakteriostatickfch PA 6 vldkien modifik-
ovanfch plnivom ako nosidom striebornyich ionov,
prip. Ag pra5ku. Modifikacia splna v5etky krit6ria
a poZiadavky zd ravotnej nezdvad nost i v ldkien a tex -

tilnfch materi6lov.

Polypropyl6nov6 vl5kna [29 - 31]

Polypropyl6n bez poldrnych funkdnfch skupin
poskytu je variab i I it u vo v I astnost iach vldkien h lavne
vzhladom na rozdielnu molekulovu hmotnost po-
lym6ru (MFl) a pripadne vyuZitie niektonich
fyzikalnych postupov modifikacie. Kratky prehl'ad
zAkladnych spracovatel'skfch postupov a oblasti
pouZitia polypropyl6novlich vldkien je v tab.7.

Polypropyl6nov6 vldkna podobne ako in6 syn-
tetick6 vldkna sa vyrdbaju s kruhoinim prierezom
alebo ako trilobal, prfpadne v tvare Y pre BCF
vldkna. Z mechanickofyzikalnych vlastnostf je
potrebn6 uviest pomerne vfznamn6 zmeny v pev-
nosti a taZnosti pri konecnlTch uprav6ch a spra-
covanf. Pevnost Standardnfch vldkien sa hodnoti
ako uspokojiva v prfpade vysokopevnfch vldkien
ako velmi dobra. Vysoka objemnost tvarovanych
vl6kien arozmerovd stabilita poslytuje priestor pre
ich aplikaciu v r6znych oblastiach. Svetelnd a te-
pelnd stabilita zdvisi len od stabilizacneho syst6mu.
Pri PP vlaknach s( vyrie5en6 prakticky v5etky
moZn6 modifikacie podobne ako pri d'al5fch syn-
tetickfch vldknach a ich vyuZivanie je len otdzkou
dopytu a ekonomiky. PP vldkna sa flexibilne
vyulfuaju v mnohfch oblastiach textiln6ho spra-
covania, ale najmii pre koberce, netkan6 materidly
pre sanitdrne 0dely, geotextflie. Vel'mi jemn6 net-
kan6 materidly sluZia na balenie vodu absorbu-
jucich produktov. Su tieZ vlihodne ako textil pre in-
ter i6r  automobi lov a dekoradn6 mater id ly .
Tvarovan6 vldkna moZu byt vyuZit6 pre ddmske
spodn6 o5atenie a v kombinacii s infmi materidlmi
pre Sportov6 oblecenie. Pri rozumnej cene a v
dobrej kvalite su PP vldkna konkurencie schopn6
voci PET, PA a PAN vldknam o dom svedcf aj ich rast
vlroby najmd v ZApadnej Europe.

Z novfch typov polypropyldnovlch vlakien je
potrebn6 uviest vldkna s vysokou svetelnou stabili-
tou napr. vldkno Asota 15/G Super UV s polcasom
rozpadu minim6lne 4 000 hodfn. Vldkno je urcen6
najmi do kobercov pre exteri6ry.

Dal5ie modifik6cie viedli k prfprave PP vldkien
s vySSou objemnostou, vyS5ou zotavovacou
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schopnostou, najmii pre v5ivand itkan6 koberce.
V poslednom obdobi boli vyvinut6 antibak-

teriSlne PP vlakna modifikdciou solami kovov
najmd Ag pre uplatnenie v bytovom textile, kde
najmii v prostredf s vySSou vlhkostou je moZnost
vzniku pliesni. Modifikacia sa kombinuje s ne5pi-
nivou upravou.

Biodegradovatel'n6 polypropyl6nov6 vldkna
predstavujf nov17 typ vlakien, pri ktonich sa 0cinnf
efekt dosahuje naru5enfm Struktury modifikacnou
prfsadou pri zvlaknovanf. "Biodegradovatel'nost" je
moZn6 regulovat koncentrdc iou ad itiva.

K novfm PP vlaknam patria vysokozralav|
a pojive PP vlakna vyul1van6 hlavne k Specidlnym
efektom pri priprave kobercov a pre technick6
ucely.

Celulozov6 vlSkna[32 - 37]

Celulozov6 v16kna (viskozov6, modalov6,
acetdtov6, med'nate a lyocelove) predstavuj0
v sudasnej dobe asi 12o/o produkcie chemickfch
vldkien aasi6Vo vfroby v5etkfch textilnlTch vldkien.
Pri pribliZne dvojtretinovom podiele striZovlch
vldkien vfroba celulozovfch vldkien uZ mnoho
rokov vykazuje permanentny pokles a to rodne
rddovo na niekolko percent (tab.8).

Napriek tomu vznikaju nov6
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Obr. 7 Vplyv teploty fixdcie na koncentrdciu
COOH skupin PA 6 [21]
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Obr. 9 Vplyv teploty zvldkrlovania na pevnost
a [aZnosl PA 6 vldkien [21]

viskozovfch vlzikien najma v juhovfchodnej Azii
azacinlu sa realizovat nov6 projekty na lyocelove
vldkna. Zakladn'i prfspevok k ich vlrobe priniesla fa
Lenzing. V USA 1e nositelbm tlichto projektov fa
Courtaulds, v Europe'fa AKZO a Lenzing. Predpok-
lad6 sa, 2e v r.1995 sa pokles vfroby celulozovlich
vldkien zastavi a naopak dojde k zv17Seniu ich
niroby. K novfm vldknam na baze celulozy patria
lyocelov6 vldkna fl-ENCEL, LYOCEL) a vlakna na
bd.ze karbamdtu cel ulozy.

Tencel je vldkno novej generadnej triedy Lyo-
cel. Vldkno na bAze celulozy md v5etky vlastnosti
prfrodn6ho vldkna, ktor6 suvisia s komfortom pri
noseni, md v5ak vySSiu pevnost, ktord je obvykla pri
synteticklch vlaknach.

Pripravuje sa zvldkiovanim roztoku celulozy v
rozpu5tadle na b{ze N-metylmorfolin-N-oxidu. Or-
ganick6 rozpu5tadlo je 100% regenerovan6. Pev-
nost a taZnost vldkna sri lep5ie ako pri bavlne
(ScN/dtex a15%) a klesd zamokrana rozdiel od kla-
sicklich vldkien len asi o1O%o.

Vysokd pevnost vldkna sa odrdZa vo vysokej
pevnosti priadze. To dovol'uje Sirokri paletu tkanfn
pri vyuZitf mechanicklch uprav a mokryich postu-
pov. Farbenievldkna jeobdobn6 ako pri klasicklch
viskozovfch vldknach. Vlastnosti vldkna Tencel su
vtab.9.

Nepriaznivou vlastnostou vldkien na bazevliroby
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priameho rozpustania a ndsledn6ho zvldknenia roz-
toku celulozy v aminoxidoch je fibrildcia, ktora ie
vlsledkom vysokej kryStalinity a orientdcie vldkna.
K fibrilacii dochddza najmd pri kombinacii moknich
a mechan ic klch u prav vldkna resp. textili f.

Potlacenie a odstrdnenie fibrildcie sa usku-
tocnuje vhodnou volbou podmienok mokr6ho spra-
covania, najmii farbenia a odb0rania fibril z povrchu
vl dkien enzym aticky, prr pad ne pouZivan im f i bri lac iu
pot I dcaj uc ich prep ir Acil

Navy5e posobenim enzlimov v kombindcii
s dalSfmi povrchovfmi ripravami vldkno zfskava
mAkk17 ohmat pri poklese mechanickofyzikalnych
vlastnostiasi o 5%.

Bez Sance na uspech nie su ani niektor6 de-
rivdty celulozy, najmii karbamdt celulozy, ktoryi na
rnirobu vl6kien doporuduje potskf vldknarskli
vfskum. Karbamdt celulozy je moZn6 pouZit tak
cistf ako i v zmesi s viskozou. Pri dorie5eni nie-
ktonich technologickfch probl6mov bude k v!ho-
ddm karbamdtu celulozy patrit najmd moZnost
vyuZ it ia s0casn 6ho stroj n 6h o zariaden ia pre vlro bu
viskozovlch vldkien.

V5eobecnyi  nAzor  na perspekt fvu ce-
lulozovlich vldkien nevyludule do bud[cnosti
vlirobu viskozovfch vlakien, najmd z toho d6vodu,
2e nov6 postupy vlroby regenerovanlich ce-
lulozovfch vlSkien neved0 k ndhrade viskozovfch
vldkien, ale predstavuju novu generdciu vldkien.
Niektor6 sudasn6 prdce poukazufu na moZnost
znilenia NaOH, CS, a d'al5ich komponentov pri
rnirobe viskozovlch vlakien a t17m aj vylepSenia e-
kologie ich niroby pri odstrdneni mal6ho podielu
makromolekdl s najvy55ou molekulovou hmot-
nostou. Ucinnost tlchto postupov je moZn6 d'alej
zvySovat  vyuZi t im tenzidov pr i  rozpuStanf
azvldkfiovani.
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zo ZAHRAN rc ruYc n cnsoPrsov

lnovadn6 Wrobky z textiln6ho skla
ITB Garn-Fldchenherstellung, 41 , 1995, c.1 , s.59

Vlirobky z textiln6ho skla "Microlith" s0 v kom-
binacii svojich technickfch vlastnostf perspektfvne
a i novad n 6. Zabezpeduj u tvarovu std lost, pouZ ivaj u
sa na vystuZovanie materiSlov, s0 nehorlav6,
chemicky st6le, zdravotne a toxikologicky
nezdvadn6. Uspe5ne sa pouZfvaju v mnohfch od-
vetviach ako zosilovacie vlSkna, sklenen6 r0na,
priadze, rohoZe a hybridne uirobky. BliZSie in-
form6cie poskytne f irma Schuller Gm b H.

Mobiln6 stavby s tkanimi membr5novimi
kon5trukciami
lTBVliesstoffe,4l ,1995, d.1 , s.6-13

Stavby s povrstvenlimi tkaninami chrdnia prd
zr62kami, vetrom a zimou, ale svoj ucel splnaiu aj
ako ochrana pred slnkom. Vlvojom novfch ma-
teridlov, ktor6 odolavajf vplyvom Zivotn6ho pros-
tredia, sa stdle viac presadzuiu napnut6 plo5n6
nosn6 kon5trukcie. Pre vyTrobcu tkan[n sa tu nasky-
taj0 nov6 moZnosti odbytu, av5ak pri tom netreba
podcenit dasovu ndrodnost a ndklady na vfvoj.
V clanku su uveden6 oblasti pouZitia tfchto texttlif
pri stavbe roznych konStrukcif, hlavne druhy sta-
v ieb  (S tandard izovan6  sys t6mov6  s t re5n6
konSt rukc ie ,  membrdnov6  ha ly ,  Spec iS lne
konStrukcie), pouZit6 materidly (povrstven6 tkaniny
z vysoko pevnlich PES a sklenenlich vldken,
mdkcenf PVC, PTFE atd.), dosahovan6 efekty atd'.

Profily poZiadaviek na runa pre pouiitie v sta-
vebnictve
lTBVliesstoffe,4l ,1995, c.1 ,  s.16-20

Technickfmi textiliami je moZno zlep5it vlastnosti
stavebnfch materidlov, resp. stavebn6ho podkladu.
Pri tom sa cielene vyuZfvalu Specifick6 vlastnosti
textilif, ako su plo5n6 vyhotovenie, mald hrubka, rov-
nomernost, stabilita Struktriry tvarovatelnost, nfuka
plo5na hmotnost ako aj vysoka pevnost a taZnost.
V dlanku s0 uveden6 poZiadavky na profilvlastnosti
technickfch textilif pre jednotliv6 fcely pouZitia ako
aj poZiadavky na vlastnosti ich okolia (parametre
pody a stavebnlich materiSlov), nepriazniv6 vplyvy
na technick6 textflie (hydrolyticky rozklad PES
vfrobkov v alkalickom prostredf, oxidacn6 odbura-
vanie PP alebo PE, odbfravanie zmdkdovadiel vo
vfrobkoch z PVC), moZnosti pouZitia run (filtre, geo-
textilie atd.), pouZitie technickfch textilii v stre5-
nfch stavbdch, na drenS,ine ricely atd. Uveden6 su
poZadovan6 parametre tec hn ic klc h textil i i a poZia-

139

davky podla DIN 1 8192,resp. DIN 4102.

Dl -LOOM, ihlovaci stroj
lTBVliesstoffe, 41 , 1995, e .1 , s.34

PouZitim materidlov zosilnenfch uhlkovfmi vlak-
nami pre ihlov6 l62ka a ihlov6 dosky sa u stroja Dl-
LOOM SC dosiahla frekvencia zdvihov viac neZ
3000 za minutu, a tym nichlosti priechodu vy5e 60
m/min.Toto enormn6 zvliSenie produktivity a kvality
je sprevddzan6 aj vysokou tidinnostou. V priemysle
run je doleZit6, aby ihlovacie stroje produkovaliv 24
hodinovej nepretrZitej prevddzke sedem dni v tfZ-
dni. To plati predov5etkfm u rfnovacfch strojov, pri
ktoryich je ich odstavenie a opiitovn6 spustenie spo-
jen6 so znadnyTmi nakladmi. lhlovaci stroj Dl-LOOM
pomdha rie5it aj tieto problemy. Medzi jeho d'alSie
prednosti patrf automatickd udrZba, modulovd
kon5tru kc ia, perfektn6 tesnen ie a zabezp&en ie od -
strdnenia pra5nosti. Prev6dzkovf stav stroja je ria-
denf a neust6le kontrolovan! syst6mom COOP
umoZnujucim aj obrazovu signalizdciu prfpadnlch
poruch.

Sku5anie st6losti na svetle za horuca a st5rnutia
kon5trukdnich diel ov automobi I ov
lTBVliesstoffe, 41, 1995, c.1, s.47

Materidly vo vnritri automobilov s0 vystaven6 tak
slnedn6mu Ziareniu ako aj vysoklTm teplotdm. Pri-
slu5n:i skuSobna metoda musi zohl'adnit najmenej
tieto dva parametre. Preto 1e v zaujme vlirobcov
automobilov a doddvatel'ov zavedenie jednotn6ho
sku5obn6ho postupu. Ustrednou t6mou prv6ho
dna konferencie konanej v dnoch 17 . a 18. 10. 1994
v Monchengladbachu bolo "5 rokov sk0Sok stdlosti
na svetle zahoruca - skusenosti a vyhliadky".V po-
pred i bola vlmena skfsenosti z poh I ad u automobi -
lov6ho priemyslu a vfrobcov vldken. Pre-
diskutovan6 boli poZiqflavky po zjednotenf existu-
jucich sku5obnlich predpisov, najmi v suvislosti
s prepracovanfm noriem DIN 75202 a ISO 105-B
06. Ako prklad posluZil prvy raz vere;ne predne-
senf sku5obnf predpis RenaulVPeugeot, ktoryi sa
sice odli5uje od DIN 75202, ale vyisledky z praxe
ukazuju, 2ed1varovnak6 vfsledky ako tdto norma.

Trendy na severoamerickom trhu rtin
ITB Vliesstoffe, 41, 1995, d.2, s. 1 6-1 8

Spotreba rfn vo forme metrdZe stupala v Severnel
Amerike doposial rodne o cca 7oA.V roku 1990 to
bofo vy5e 9Vo , v roku 1991 viac neZ SVo, v roku
1992 vySe 8Vo av roku 1993 o vy5e 6%. Podl'a pred-
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beZnSich odhadov doSlo aj v roku 1994 ku vySe 6%
zvlSeniu. Co do mnoZstva nichlej5i prirastok je
u vlrobkov na jedno pouZitie. Je to sp6soben6
scasti zvy5uj0cim sa dopytom po lahkfch ma-
teridloch typu Coverstock (vcttane banidr leg cuff,
top sheet a infch absorbujucich produktov).V clan-
ku su uveden6 udaje o spotrebe run v USA a Ka-
nade, rozdelenie spotreby podla druhu run, oblasti
pouZitia, spOsobu vfroby atd. Udanf su najdoleZi-
tejSf vyrobcovia r0n a trendy v oblasti trhu run.

NoW sp6sob niroby rozpernych pletenin s ru-
nom a kompozitnfch materi6lov
/fB V/iess toffe, 41, 1995, d.2, s.32-38

Postupy "Kunit" a "Mult iknit" vznikl i  zo snah vyrobit
plo5n6 utvary priamo z vldken, a tfm obist medzi
infm predstupeh pradenia. Noui variant "Multiknit"
je zalo\enf na spletanf vldken a umoZriuje vlrobu
rozpernych r r inov lTch p letenfn a r [nov17ch
kon5trukcif s nor4imi vlastnostami. Tak ako u v5et-
kfch ostatnfch variantov prepletacej techniky, aj
u tohto postupu sa pouZfvaludralkovan6 ihly auza-
vieracie droty. Spojovacie prostriedky alebo spojo-
vacie nite nie su na spevnenie potrebn6. Uvedend
su rOzne varianty tychto technfk, ich vlhody, od-
liSnosti, moZnosti kontinudlneho i diskontinu6lneho
spOsobu prdce ako aj oblasti pouZitia (ndhrada
PUR peny, calunnick6 podkladov6 materidly v do-
pravnlch prostriedkoch, ekologick6 izolacne ma-
teridl y, bez pecnostne textfl ie, geotext fl ie at d'. )

Recykl6cia z6hustky v textilnej tlaci
Texti lveredl u ng, 30, 1995, c.3/4, s.64-68

Zvy5kovd tlaciarensk6 pasty a koncentrdty pracfch
prostriedkov z textilnfch tlaciarnf nesu casto zod-
povednost za vel'mi zly stav prevddzkovych odpa-
dovlich vod z hladiska Zivotneho Frrostredia.
Likvidacia tlchto odpadov mA za ndsledok vysok6
naklady pri sucasnej strate cennych surovfn.
V cldnku je predstavenf patentovo chrdneny
spOsob recykldcie zdhustiek, ktory pracuje na
princfpe vytlacovania, pricom zralanie zdhustky
prebieha v zmesi vodalrozp05tadlo pri nastavenf de-
finovanej hodnoty pH. Nasledujuca extrakcia far-
biva sa rnoZe uskutocnit tak kontinuailne ako aj dis-
kontinudlne. Vycistend zdhustka a predestilovand
rozpu5tadlo sa opdt privadzaju do rnirobn6ho
procesu, resp. recykldcie zdhustky. Tlaciarenske
sku5ky vykonane s recyklovanou zdhustkou davaju
tie iste viTsledky, ako sa dosahujf beZnlTmi ob-
chodnfmizdhustkami.

E kol og i ck6 p rostred i e tladiarens kych stroj ov
Textilveredlung, 30, 1995, c.3/4, s. 79-8.1

Znilovanie spotreby cerstvej vody aznilovanie od-
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padov tladiarenskfch pdst u textilnfch tladiaren-
skych strojov je doleZite nielen z ekologickfch, ale
aj z ekonomickfch dOvodov. Vfrobcovia strojov sa
snaZia yysporiadat s t17mto aspektom vhodnfmi
kon5trukciami zariadeni. Pri tom sa samozrejme
nesmie staZit obsluha stroja. V clanku je uvedenf
prehlad o stave techniky v oblasti strojov pre ro-
tadnu a plochu filmovu tlac.

Enzimy v predbeZnom spracovani bavl ny
Textilveredl u ng, 30, 1 995, e 3 / 4, s. 82-88

Z vykonanfch vlTskumov a z literatury je zname, 2e
medzi celuldzami a bavlnou dochdd za k vzajomn6-
mu p6sobeniu. Pre technologick6 vyuZitie tohto
efektu sa hl'adali sposoby, ktore by viedli k Zelanfm
vfsledkom pri co moZno najniZ5ich pouZitfch
mnoZstvdch enzfmov a krdtkych dobdch ich poso-
benia. Bolo charakterizovan6 a porovnane posobe-
nie roznych komplexov enzymov cez produkty od-
buravania bavlnenfch vldken nachddzaluce sa
v spracovatel'skych kupelbch. Pre tento ucel sa
skumali produkty cdburavania ako funkcia doby
posobenia analyticko-chemicklimi metodami a pre-
dov5etkfm pomocou HPLC. PouZit6 celulazy, ktor6
su prttomne vldy ako komplexnf prfpravok, sa
charakterizovali v z6vislosti od svojho ucinku na
bavl nen6 v ldkna pomoc ou g6lovej el ektrofo r ezy. ZE-
kan6 vysledky sa potvrdili prakticky na laborator-
nom farbiaciom stroji.

Dataq: exaktne meranie teploty tovaru
MelliandTextilberichte, 76, 1995, c.5, s.292

Syst6mom Furnace Tracker firmy Datapaq je
moZnd p resnd  kon t ro la  tepe lnych  sp raco-
vatel'skych procesov. Tento syst6m sa uZ s uspe-
chom pouZil  v text i lnom priemysle pri  uprave kober-
cov, nekrcivej Iprave textilnych materidlov ako aj pri
spracovanisklenenfch vldken. System pracuje s ter-
mocldnkovlTmi snfmaimi, ktore su spojen6 s prfs-
trojom na ukladanie det do pameiti. Tento je
uzavrety v puzdre fcinne chrdniacom pred vy-
soklmi teplotami. Podl 'a ucelu pouZit ia su k dis-
pozfciidva rOzne pristroje: Datapaq 2000 (6 kandlov
pre krdtke procesy, meracf rozsah -20 aZ +1370"C,
presnost merania 1"C) a Datapaq T-Paq (B kandlov,
dlhe hor[ce procesy, meraci rozsah 0 aZ +1370"C,
presnost merania 0,5'C). Celf syst6m sa vyznaduje
velmijednoduchou obsluhou a je prisposobenf na
Specidlne potreby. Zobrazenie teplotnyTch profilov
sa uskutocnuje na obrazovke prostrednictvom dia-
gramu zdvislostidasu od teploty.



3 M: nov6 runa z mikrovlSken pre zvukovu
izol5ciu v automobi loch
Mel liand Textil bei chte, 76, 1 995, d. 5, s.292

Firma 3 M vyvinula pod ndzvom Thinsulate nov6
runo z mikrovldken, ktor6 sa da 0spe5ne pouZit
najmd pri izolacii zvuku u automobilov (obklady
dverf, pristrojov6 dosky, stropy a pod.). V porovnani
s konvendnfmi izol6ciami prind5a nov6 r0no 0sporu
vahy 50%, dim vychldza v ustrety 4irobcom auto-
mobilov (vliznamn6 automobilov6 zavody u2
ozndmili svoj zdujem) pri kon5trukcii tahkfch a ti-
chfch vozidiel. V USA sa uZ patentovand zvukovd
izol1cia pouZ fva vo v iac enich mod eloc h .

VplW st6rnutia bavlny na zmeny farieb vy-
farbenich textilii
M e I I iand Texti I be ri ch te, 7 6, 1 995, d. 5, s. 298 -302

Pruhovitost vyfarbenfch bavlnenlich tkanin je
stSlym probl6mom pri zabezpel,ovani kvality
a dasto sa pripisuje priadzam s rozdielnou vyfar-
bitelhostou, ktor6 sa zapracuvaju do prfslu5n6ho
textiln6ho plo5neho utvaru (tkaniny alebo ple-
teniny). V clanku sa skumaju priciny pruhovitosti vy-
farbenfch bavlnenfch tkanin. Zodpovednost za
vznik pruhovitosti sa medzi infm pripisuje vplyvom
stdrnutia, ktoremu je bavlna vystavena pri skla-
dovanf za meniacich sa podmienok teploty a vlh-
kosti, co md za ndsledok Zltnutie bavlny. Pritom do-
chldza tieZ k zmendm fluorescencnlich vlastnostf.
Tieto zmeny ovplyvriuj0 prUem farbiva vldknami.
Popfsand su postupy sku5ok na zaklade simuldcie
stdrnutia, uvedene s[ vlsledky a analf zazbkanych
0dajov.

Technologia spracovania plazmou uspe5n6
v predbeinom spracovani pred tlaeou
ITB Veredlung, 47, 1 995, c.1,s.22-24

Technologia spracovania plazmou patrf vzhl'adom
na svoju nezdvadnost pre Zivotne prostredie ako aj
Siroku paletu pouZitia k najzaujfmavej5im postu-
pom buducnosti. Po dlhorocnej vliskumnej a v!vo-
jovej praci je teraz k dispozbri zariadenie, ktor6
umoZiuje pouZitie tejto technologie v praxi. Model
KPR-180 a technologia spracovania plazmou
"Glow Discharge" boli vyvinut6 vo Vyskumnom
vlTvojovom in5titrite v Niekmiv lvanove(Rusko). Pod-
nik Tecnoplasma (Svajciarsko) je vlastnikom prdv
k pouZitiu patentov v oblastitechnologie spracova-
nia plazmou KPR-1 80.V cldnku je popisand pouZitd
technologia, prislu5n6 zariadenie, dosahovane
zo5l 'achtovacie efekty, praktick6 nasadenie,
aplikacia a vlastnosti tlejiv6ho v17boja, bilancia,
ekonomicke efekty, kalkuldcia n6kladov, vplyv na
pracovn6 a Zivotn6 prostredie.

TaLkA cesta k bezchl orov6mu bieleni u
lTBVeredlung, 47, 1 995, c.1,s.25-27

V bielenisa v sudasnejdobe presadzuje novd orien-
tdcia vyvoland problematikou AOX (AOX=absor-
bovateln 6 halog6nov6 z lucen iny) a vlnou ekotexti I u.
Zatial d,o v5ak v mnohfch textilnfch oblastiach je uZ
moZn6 vynechat chemikdlie obsahujuce chlor, nie
je bielenie bavlnenlch pletenfch vlirobkov, u kto-
ryich sa mii dosiahnut dokonale biela farba, e5te vo
vlihtade fplne rovnocennd alternatfva ku kom-
binacii chlornan/peroxid. Okrem toho by sa vel'mi
liadala harm on i z 6cia zakon nlic h rdm couic h pod -
mienok. V cldnku je popfsand sudasnd situdcia v o-
blasti bielenia pri zohladnenf dopadov na Zivotn6
prostredie (napr. dvojstupnovf proces bielenia,
pouZitie kyseliny peroctovej, peroxidu, enzymov
atd.). Porovnan6 s[ jednotliv6 postupy a uveden6
vfhody i neuihody, ako aj sucasn6 situdcia v oblasti
vlskumu bieliacich procesov a perspektfvy do
budricnosti.

NoW referendni spektr6lny fotometer na mera-
nie farieb
lTBVeredlung,4T, 1995, d.1 , s.4B

"Spectraflash SF 600" je vlirobok novej generdcie
meracich pristrojovfirmy Datacolor, ktor6 sri v5etky
zalolenf na novovyv inutej tec h nolog i i M C-90. Vf vo-
jovlm cielom tejto patentovo chrdnenej optoelek-
tronickej technologie je do moZno najlepSf sulad
nameranych hodnot, a to tak medzi roznymi SF 600
ako aj infmi meracimi pristrojmi na baze MC-90.
K vyn i kaju c im v lastnost iam s pektra I neh o fotometra
patri vel'mi dobr6 rozli5enie, presnost opakovania
a kompatabilita dat podl'a DCl. Pristroj pracuje
s dvomt lfcmi (geometria diffus 8 stupnov). Ddta sa
eviduju v intervaloch 10 nm medzi 400 a 700 nm.
Prfstroj umoZriuje tak meranie reflexie ako aj mera-
nie transmisie. Okrem toho s0 k dispozbli 3 rozne
meracie otvory, dynamickd oblast zabera 0-200 %.
Dodat moZno aj UV kalibrdciu umoZnujucu meranie
farieb s fluorescencnlmi zlolkami alebo opticklTmi
zjasiovac fm i prostried kam i.

Tabul'ka lyocelovlich vl5 ken
Chemical Fibers lnternational, 45, 1995, d.1, s.27-
3 1 . 1 1 1

Tabul'ka pozostdva zo s0boru mikroskopickfch
snfmkov priecnych rezov a pozdllnych pohl'adov
lyocelovlich vldken Tencel, Lenzing Lyocel, Newcell
a Alcena. Popfsan6 su jednotlive mikroskopick6
snimky a je diskutovand rozna rozpustnost lyoce-
lovlich vl6ken v rozp05tadldch pre 0cely ich identi-
fikacie. Skratka pre lyocelov6 vldkna podl'a BISFA
je CLY.
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Modern6 vfrobn6 postupy pre viskozov6 ne-
konedn6 vl6kna
Chemical Fibers lnternational, 45, 1 995, i. 7, s.35

Hoci uZ pre5lo viac ako 90 rokov od prvej ko-
mercnej vliroby viskozovlich vldken, je tento ma-
teridl pre textiln! priemysel stdle zaul(mavy.
V sucasnosti existujti tri r6zne typy strojov na
vyirobu nekonednfch viskozovlich vldken kon-
tinudlnym postupom:
- stroj v Nelsonovej verzii,
- stroj Haspelov6hotypu,
- stroj Scharenov6hotypu.
V clanku s0 uveden6 sch6my tlchto typov strojov.
V.podstate v jednej operacii prebieha zvl6kfiovanie,
diZenie, pranie, suSenie, avivovanie a naviianie.
Firma Barmag ponIka stroj Nelsonov6ho typu.Tak-
tieZ dodava niektor6 strojn6 sucasti na zvldkiova-
cie nichlosti nad 200 m/min.

Priemysel celulozovrich vl6ken - ekonomick6
a ekologick6 aspekty d'al5ieho nfooia
Chemical Fibers lnternational, 45, 1995, d.1, s.41-
43

Viskozov6 vldkna budu aj v buducnosti predstavo-
valvyznamnf podiel surovinovej zdkladne pre tex-
tilnf priemysel. Tradicnd technologia vfroby vldken
viskozovym sposobom bude v buducnosti posu-
dzovanacez:
- ochranu 2ivotn6ho prostredia,
- vfrobn6 naklady,
- kvalitu vldkna.
V ochrane Zivotn6ho prostredia viskozovy priemy-
sel vyZaduje doslednost vykonavania nevyhnut-
nfch merani pri kontrole uniku Skodlivfn. Pri posud-
zovani n6kladov sa zvaluje, ak6 maximdlne
vfrobn6 kapacity s[ eSte efektivne pre ekonomicky
rozdielne oblasti.V otdzkach kvality dominuje zave-
denie ISO 9000.

Nov6 biodegradabiln6 vl6kno
Chemical Fibers lnternational,45,1995, c.1 , s.31

Japonsk6 firmy Kanebo a Shimadzu vyvinuli prv6
produkty na svete, ktor6 pouZivaju biodegradabiln6
vl6kna.Tieto vldkna su pripravovan6 z polym6ru na
baze kyseliny polymliecnel. lch obchodne ozna-
denie je LACTRON. Vyrabaju sa vo forme striZovlich
vldken (1-22 dtex) a nekonednlich vldken (22-1100
dtex) zvldkiovanim z taveniny. Vyznacujf sa vel'mi
prtlemnfm kontaktom s pokoZkou. Vldkna maju
dobru tepelnri odolnost a pevnost na urovni PA6
vldken.

Lenzingove lyocelov6 vl6kna
Man-Made FiberYear Book. 1994. s.22

BISFA uviedla nasledovnu definiciu lyocelovlich
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vldken: Lyocel leniuov pre nov6 celulozov6 vlSkno,
ktor6 je ziskan6 zvlSkfrovanfm z organick6ho roz-
pu5tadla. Organick6 rozpri5tadlo v tomto pripade je
zmes organickfch chemikelif a vody. Zvldkiovanie
zroiloku znamend rozpu5tanie a zvldkiovanie bez
tvorby derivdtov.Z prehladu svetov6ho trhu s ce-
lulozovfmi vldknami vyplfva, 2e ich potreba
neustdle stupa. Okrem ekonomickfch ukazo-
vatelov su posudzovane aj niektor6 Strukturne drty
novfch vldken, ako je napr. schopnost fibrilacie.
Zv,iSenA f i b ri lac ia lyoce lovlich v ldken prind5a novli
modny efekt.

Moinosti a hranice alternativnych postupov pri
rozpti5tani celul o zy a ieiform ovan i
C h e mi efasern, nov./dec. 1 994, s.7 47 -7 50, sc hema,
tabulka

Na konferencii o celulozovfch vldknach, zadiatkom
septembra v Rudolstadte, poslqtol prof. Berger
z Dr62dan vycerp6vajuci prehlad o moZnostiach
a hraniciach alternativnych postupov pre pripravu
celulozovlch vldken na zAklade patentovej
literatury a uverejneni, pricom tazisko probl6mu
spodiva v NM MO rozpu5tadlovej zvl6kiovacej tech-
nologii. Ob5irne bolo referovan6 aj o inlch alter-
natfvnych postupoch u celulozovfch vldken
(karbam 6t, ZnCl r/ vod n1i s poso b, Cu pro- ryic h lost n6
zvldknovanie, NaOH/vod n! sposob).

PES a PA6 vl6kna pre netkan6 textilie ukladan6
za mokra ? preSpeci6lne papiere
Man- Made Fi berYear Book, 1 994, s.70

Aplikacia PES a PA6 vlaken pre netkan6 textflie pri-
pravovan6 ukladan (m za mokra je urcitlm ndvratom
spiit k prvym zariadeniam in5talovanlTm v USA
a v zipadnej Europe. V clanku su podrobne ana-
lyzovan6 chemick6 a fyzlkiilne vlastnosti PES
a PAG vlaken pre vySSie uveden6 aplikdcie. Je
ukAzan6, 2e najvhodnej5ie vldkno pre tieto
aplikacie je Grilon NU(PA6). DalSie vykonan6
sk0Sky uk6zali, 2e vodn6 extrakty obidvoch
vldknotvornfch polym6rov st-r biologicky od-
burateln6. Podl'a OECD 3028 moZno dosiahnut
90 % rozlolenie organickeho podielu za 28 dn(.
V clanku je niekol'ko graficklch zdvislosti o zme-
ndch vliznamnfch Strukturnych ukazovatel'ov sle-
dovanlich PES a PA6 vldken v podmienkach
danfch aplikacif.

Polypropyl6n: vl5kno pre vrchn6 o5atenie
TextileTechnology lnternational, 1 995, s.39-43

Obdobie 90. rokov zaznamendva neustdly ndrast
v!roby polypropyl6novfch vl6ken pre nov6
aplikacn6 oblasti. Doraz sa kladie na Specifick6
vlastnosti ako je najniZ5ia Specificka hmotnost,
najmen5ia tepelnd vod ivost, vyso kd stdlofarebnost,
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odolnost vodi oderu a zApachu. Vlakno neabsorbuje
Ziadnu vlhkost, iba ju transportuje. V sucasnosti
pouZitie polypropyl6novlich vldken do vrchneho
oSatenia predstavuje asi 1 o/o celkovej produkcie.
Ndstu p j emn ej5fc h vldken tento pod i el zvy5uje.

Japonsktj elastom6rny hodv6 b
Sp65ne informace IJZCHV,1994, d.B, s.3

Toto vldkno sa vyrdba prevaZne na baze PUR, ale
v sfdasnosti v menSej miere aj na baze poly6ter-
esteru (PEES). Uveden6 s0 kapacity niroby jednot-
liuich firiem, charakteristiky a vlastnosti rOznych ty-
pov tfchto vldken a tieZ aj oblasti ich pouZitia. Napr.
fa Fuji vyrabaspodn6 prddlo s antibakteridlnou a de-
zodoradnou funkciou a tieZ ddmske pancuchy
[cinn6 voci atypickym koZnym z6palom.

Zlep5enie kvality polypropyl6novfch vl6 ken
Textile Technology International, 1 995, s.21 4-21 5

Vdc5ina polym6rov v5eobecne a polypropyl6n
zvldSt, pokial'maju byt aplikovand v textilnom prie-
mysle, vyZaduju pouZitie roznych koncentrdtov.
Vlirobcovia koncentrdtov musia ponukat Siroku
Skalu pigmentovanfch alebo inak aditivovanlch
zmesi. Dnes sa vyrdbaju popri pigmentovlTch kon-
centrdty s obsahom UV-stabilizdtorov, antioxidan-
tov, retarderov horenia, modifikatorov farbenia a ci-
nidiel potlacajucich lesk. S0 zn6me koncentrdty na
aditiv6ciu silikonov, antibakteri6lnych prfsad alebo
sp racovatel'sklc h mod if i keitorov.

Pre publikovanie pripravila lng. Valeria Capekova,
VUTCH -CH EMlTEXspol. s. r. o., Zili na.

PATENTY

Viroba vliplnkoveho materi6lu
PAT JP 05220278-A
Majitel ' :  NHK Spring
D04h

Polyesterove vldkna sa mie5aju so spojivovfmi vl6k-
nami a zmes sa vlo2f do spodnej formy. Na zmes vo
forme sa fuka horuci vzduch s vyS5ou teplotou ako
je teplota tavenia spojivovfch vldken. Takto pripra-
venf materi6l sa pritlacf hornou formou. Po ochla-
denf spojivov6 vl6kna stuhnu a tvarovany materidl sa
uvol'nf zformy.Vliplnkovli calunicky materiAl je trvan-
livf a lacny.

Prachovi filter s dlhou Zivotnostou
PAT JP 05220312.A
Majitel': Chisso
D04h

Filter valcoviteho tvaru sa vyrdba z runa z vldken
s priemerom max. 10 mikronov. R0no moZe byt vyro-
bene postupom melt-blown z kompozitnych vl6ken,
ktor6 maj0 komponenty s roznymi teplotami tavenia.
Filter sa vyrdba obkrUtenfm r[na okolo jadra a stla-
cenfm tohto r(na alebo tepelnou upravou, pricom
teplota je vySSia ako teplota tavenia komponentov
s najni25ou teplotou tavenia a niZ5ia ako teplota tave-
nia komponentov s najvy55ou teplotou tavenia. Fil-
ter je vhodny na filtrdciu prachu, pou2it sa moZe aj
v medicfne, elektrotechnike a pod. Md vysoku ucin-
nost a dlhri Zivotnost.

Ochrannli materi5l
DE 4203936-41
Majitel': Mehler Vario System
F41h 5/08

Vnutorne jadro ochranneho nepriepustneho ma-
teridlu je lamindt z niekol'kych vrstiev. Na povrchu je
povrstvend tkanina s precnievaj[cimi pdsikmi.
ktonimi su prikryt6 Svy. Pomocou tychto p6sikov su
navz6jom pospdjane jednotlive prvky materi6lu.
Vyrobok sa moZe prat, je nehorl'avy, udinne chrdni
pred poranenfm, napr. pri demon5trdcidch, pred
bodnfmi ranami a pod. PouZiva sa aj na ochranu ra-
darov a v elektrotechnike.

Agrotextilni kompozit
PAT GB 2220 341 -A
Majitel': Holzstoff Hold ing
A01 s 01

Kompozi tn!  agrotext i lny mater id l  sa vyrdba
lamindciou dvoch alebo viacerych ploSnych utvarov
s roznymi parametrami.Vhodna je tkanina, pletenina
alebo netkand textflia z nekonecnych termoplas-
t icklTch vldken (5-200 Slm2).K nim sa priSi1u, pri lepia
alebo natavia bocne pdsiky z hladkej, pruZnej folie,
pomocou ktonich sa agrotextflia ukotvf v pode. Folia
mOZe byt vyrobenA z POP, PE, PVAC, PES. Agro-
textflia sa pouZfva v pol'nohospoddrstve a zahrad-
nfctve na ochranu sadenic, pri mulcovanf a pod.
MoZe sa pouZit opakovanie.
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dal 0nni chi Wpl nkoni materi6l
PAT JP 93054796-B
Majitel':Toyobo
8659 5i00

Vlplnkovy materidl do pohoviek a sedacieho nd-
bytku sa sklada z tkaniny ztermoplastickfch vldken,
ktord tvorf vonkaiSf obal a vlplne z termoplasticklTch
vlaken. Tieto vldkna sa roztavia a spdjaju sa s oba-
lom. Lfc a/alebo rub vfplnkov6ho materidlu sa vzo-
ruje posoben fm ultrazvuku.

Vlasov5 rohoZ na odstraiovanie prachu
PAT JP 05309065-A
Majitel': Kuraray
A47t23/22

Vlasovd priadza sa vyr6ba z kompozitn6ho vldkna
zo saponifikovandho (zmydelnen6ho) kopolymeru
na bAze EVA a polyamidu. Stupen saponifikdcie je

min. 95%. Kopolymerizacnf pomer etylenu ie 25-70
mol. Yo. Pomer saponifikovan6eho materidlu k PAD
v kompozitnom vldkne je 20:80 - B0:20 hmot. %o-Vla-
sovd rohoZ sa moZe prat, je pevnd, dostatodne tuh6,
mA dobru rozmerovu stabilitu, pekny vzhlad,
neuvol'iuje vlas a nesposobuie sekunddrnu kon-
tamindciu.

Sietovf materi6l
PAT JP 0s2269931 -A

Majitel':Toshiba
H 0 1 q  1 5 1 1 4

Do sietov6ho materidlu sa zatkdvaj0 zvazky vo-
divfch vlaken s priemerom m€x.25 mikronov' Su vy-
roben6 zo zliatiny. Siet je roztalna a prulna
minim6lne v dvoch smeroch. Sietov! materidl sa
montuje na satelity, na povrchy ant6nnych re-
flexnlich zrkadiel s moZnostou nastavenia podl'a
poZadovan6ho priimu.

Vfroba vl6ken z regenerovanej celulozy pri vy-
sokrj'ch 4ichlostiach
JP /N 3 s23le5
Prihlasovatel: M itsubishi Rayon
D 01 F 2/00

Vl6kna su pripravovan6 zvldkiovanim roztokov
obsahujricich celulozu vo vodnlich zmesiach obsa-
huj ucich terc -am fn- N-oxidY.
Pomer priemeru vldkna ku priemeru kapilary
je 1 ,5 a pomer aiZky ku priemeru ie 10 pri Smyko-
vei nichlosti 10' s-'. Hubica md otvory s prieme-
rom vddSfm ako 200m aUD > l0.Zvlaikiovaniepri
135 "C a odtahu vldkna 500m/min dava vlakna
s jednotkovou dizkovou hmotnostou s 3 den.

lzotaktictai polypropykSn pre vrirobu f6lii, niliskov
a vl6ken
DE 4 242 486
Majitet: BASF A.-G.
c o B F 1 1 0 / 0 6

Prop6nove polym6ry s bodom topenia niZ5im ako
155 "C, s pomerom priemernel hmotnostnej mo-
lekulovej hmotnosti ku priemernej ciselnej moleku-
lovej hmotnosti men5fm ako 3 a obsahuj0ce menej
ako 5 %o materiSlu rozpustn6ho v xyl6ne s[ pripra-
vovane uZitfm alumfnoxdnov6ho a metaloc6nov6ho
komplexu kovov skupiny lV alebo V ako polymer-
nych katalyzdtorov.

Kompozitn6 vl5kna, proces ich vriroby a poly-

olefinov6 mi krovl6 kna znich vyroben6
E P 6 1 8 3 1 6
Majitel':BASF Co.
D 01 F 8/06

Tieto vldkna zahhaiu 2 rozne polym6ry, z ktoryich
jeden je vodonerozpustnf polyoleffn, napr. polypro-
pyl6n a inf ie vodorozpustn! polym6r, napr. poly-
vinylalkohol majuci . 19 segmentov. Vodoneroz-
pustny polym6r je rovnomerne distribuovany v prie-
reze vldkna a ie obkolesen! vodorozpustnfm poly-
m6rom. Patentov6 naroky sa tlTkaju vfroby kompo-
zitnfch vldken, vyroby mikrovldken a vyroby mikro-
vlaknitlch textflif.

Kompozitnri vl6kno, proces ieho vriroby a mik-
rovl6kna z neho vyrobene
E P 6 1 8 3 1 7
Majitel:BASF Corp.
D 01 F Bl12

Tieto vldkna su tvorend z 2 roznych polym6rov,
z ktorych jeden je vodonerozpustny polyester,
polyamid alebo ich kopolymer a druhf je vododis-
pergovatelnf polym6r. Napr. PET a PET modifi-
kovaniT 5-Na-sulfoizoftaldtovfmi jednotkami boli
zvldknen6 cez hubicu na vyrobu bikomponentnlich
vlaken za tvorby 37 kruhovych vlSken, kaZd6 po-
zostdvajuce zo 61 PET fibril spojenlch dohromady
s modifikovanyim PET.

Viroba polyuret6nonich roztokov pre r4ysoko-
rfchl ostn6 zvl6kiovanie
JP /N 248043/94
Prih lasovatel: Toyo Boseki
c  08  G 1B/10

Polyuretdnov6 roztoky obsahuju 36 a243 hm.o/o po-
lymerova sri pripravovan6l/reakciou polyolov s nad-
bytkom diizokyan 6tov zatvorby predpolymerov, 2/
pouZitfm diaminov pre predlZenie polym6rnych
retazcov a 3l uZitim sek. monoaminov ketinina-
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minov a/alebo aldiminaminov pre ukondenie reak-
cie.

Biodegradovatel'n6 polyesterov6 vldkna pre
pouiitie v polhohospodSrstve
JP lN 264343/94
Prih lasovatel: Toyo Boseki
D 04 H 1/42

Vld kn a pozostdv aju z al ifati cklic h po lyesterov o bsa-
hujucich prevaZne OCHRCO (R = C,.. alkyl) jed-
notky. Kyseliny polymliedne boli vyzvlaknenl zta-
veniny a upraven6 na netkanU textiliu vhodnu pre
pestovatelske zdhony. Pevnost textflie bola 60 resp.
29 % po zotrvaniv p6de po 6 mesiacoch resp. po
1 roku.

Elektretov6 filtre
JP /N 254320/94
Prih lasovatef: Toyo Bose ki
B 01 D39/14

Elektretov6 filtre s[ zlo2en6 z polyolefinovfch Stie-
panfch vldken s priemernou Sfrkou M/:30pm,

obsahuj0cich > 40 % vldken, u ktonich pomer Srrky
ku hrubke /W/T/ je men5iako 1 a ZO o/o vl6ken, ktor6
maj0 pomer W/T v rozpat( 1-5. Filtre sa vyznacuju
nfzkym poklesom tlaku.

Vliroba ultrajemnlich polyesterov'ich multifilov
s dobrou urovfiou vyfarbenia
JP /N 346320/e4
Prihlasovatel: Mitsubishi Rayon Co.
D 01 F 6/62

Vlakna sa pripravia taveninovfm vyzvlaknenfm poly-
esteru, obsahujuceho prevaZne elyl6ntereftaldtovd
Strukt0rne jednotky, ktor6ho hodnota relatfvnej
viskozity je 1,45 aZ 1,55 (v roztoku phOH/C"H,Cl,
v pomere 1:1 pri 25oc)cez hubicu, vldkna sa potom
solidifikuju a lubrikuju zapouZitia vodiaceho valceka
umiestnen6ho 15 aZ 30 cm pod povrchom hubice.
Vlakno sa nakoniec navija pri nichlosti 1000 aZ2000
m/min a jeho konednd jemnost je men5ia ako 0,3
den/filament.

Pre publikovanie pripravila lng. Kamila Rzymanova,
VTJCHV Svit.
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