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CONTRIBUTION TO THE STUDY OF BIOACTIVE POLYAMIDE
FIBRES

Leg6n, J., "Kabdtovri, V., Marcincin, A.,Zemanov6, E., Kri5tofid, M.

Faculty of ChemicalTechnology, STU, Radlinsk6ho 9, 812 37 Bratislava
'V|JTCH-CHEMITEX Ltd., Zilina, Slovak Republic

Preparative method of bioactive polyamide fibres using additives containing Ag'- ions are presented. The
advantage of this system is the high efficiency against pathogenic miroorganisms and the thermal stability of the
additive. This enables to prepare bioactive fibres without influencing substantially their mechanical properties.
The prepared fibres are characterized by a permanent bioactivity against some kinds of pathogenic
microorganisms.

Es wird die Darstellung von Polyamidfasern bei Zugabe von Additiven, die Ag.-lonen beinhalten, behandelt.
Dieses System ist wegen seiner hohen Wirksamkeit gegenuber pathogenen Mikroorganismen und wegen der
thermischen Bestdndigkeit des Additivs vorteilhaft. Dies ermoglicht die Herstellung von bioaktiven Fasern, ohne
da die mechanischen Eigenschatfen im Wesentlichen beeintrdchtigt wurden. Die dargestellten Fasern sind durch
permanente Bioaktivitdt gegenuber manchen Typen von pathogenen Mikroorganismen gekennzeichnet.

B pa6ore paccMorpetr cuoco6 trpuroroBJresur 6uoaKTtrBEbL\ tro.TrtraMtrAnl,D( BoJroKotr c uctroJlb3oBaHlleNr a.tlrrrtrBa
coA€p)riatorqero A 

-- 
Eosbr. Brrro;r,ou stoE cucrelru 6o,rruoe Aercrsue trporuB traroreEIrbIr\I rvrlrKpoopratrn3\rolr

E TepMoycrouqusocrb a;1trTuBa. 9ro uo:soJrtrer rro.qroroBKi' 6noarrusubx BoJroKon 6er ct'urecrBerrnoro BJrrs[urr
Ea r{exaEtrqecKtre cgoucrsa. [Io,rlueurte Bo.ToKBa o6olna,ralotcq nepltaueurnou 6uoartusnocrblo uporrrB
IreKoTopLN TtrtraM tra'I 'OfeEgbt\ NItrKpOOpraHE3l\{OB.

Uvddza sa spOsob prfpravy bioaktivnych polyamidovlch vl6kien s vyuZitim aditiva obsahujOceho Ag.- i6ny.
Vfhodou tohto syst6mu je vysok6 ridinnost proti patogdnnym mikroorganizmom a termick6 stabilita aditiva. To
umoZrluje pripravu bioaktivnych vl6kien bez podstatnej5ieho vplyvu na ich mechanick6 vlastnosti. Pripraven6
vl6kna sa vyznaduju permanentnou bioaktivitou proti niektorym typom patog6nnych mikroorganizmov.

INTRODUCTION

The present development in the field of textile
materials is connected with the growing demands
for functional, physiological and representative fibre
properties. There is an effort to remove the
inconvenient properties and on the other hand to
render the fibres new propenies. That is
implemented by means of various modification
procedures as well as by development of new
processing procedures of these materials. By such
modifications the fibres obtain certain specific
properties which broaden the field of their
application.

One group of fibres classified as fibres with
specific properties are fibres representing bioactive
materials. or those which are characterized with
bioactivity, resp. ln general here it is possible to
classify all fibres and fibre materials, which are
characterized by an effect on a living organism, or
that they influence it in some way (in a positive or
negative sense). lf bioactivity would be considered
in such way almost every material would be
charaterized with a certain bioactivity.

From the viewpoint of the present assessment
and specification of biologic activity, bioactive fibres
and materials are mentioned exclusively in

42

connection with their efficiency in the field of
microorganisms. ln that case their function consist
in.
- elimination, resp. controlling the function of

microflora on a living organism,
- the protection of men against various kinds of

infections,
- increased resistance against biologial

degradation,
- increased rate of biodegradable processes

during the liquidation of various organic
synthetic wastes,

- their uses in the field of biological and
biochemical technolog ical processes.

Each of this field of application has a
significant place in the study, evaluation and
application of bioactive materials in the practice.

By focussing on the "classical" antimicrobial
fibres, great ernphasise is put on the selection of
the suitable type of antimicrobial preparate, which
must fulfil certain criteria:
- convenient efficiency with a wide spectrum of

efficiency,
- harmlessness for the human organism,
- ecological harmlessness,
- resistance against high temperature, resp.

enviroment to what the treated material is
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exposed,
- permanent bio - efficiency (the obtained

treatment must be stable during washing, dying,
processing procedures, etc.),

- not a negligible demand is its price and raw
material avai labi llity.
The antimicrobial treatment of fibres and fibre

material can differ [1-10]. The chosen procedure,
eventually the application of a suitable bioactive
preparate, is controlled by the object of treatmnet
(kind of material), by demands and aim of treatment.
The requirement for most treatments is to preserve
the suitable functional properties, or eventually to
obtain new properties. Their changes are
conditioned by the chosen procedure and by the
depth of the infliction into the process of forming, or
into the structure change of the material, resp.

EXPERIMENTAL

One way for obtaining bioactivity is the addition
of a suitable preparate to the basic polymer and
spinning of such 4 system. Such fibres are gained
so that the bioactive material is dipersed in the
matrix of the basic polymer. An inevitable
requirement for such a procedure is the high
efficiency of the preparate, its stability and good
dispersibility in the polymer system. From this
viewpoint as convenient bioactive substances
seems to be preparates containing groups of some
heavy metal ions [11 , 121, which meet the
mentioned requi rements.

In the experimental part we studied the
possibilities for application of such preparate
containing Ag.-ions for the preparation of bioactive
- antimicrobial polyamide fibres (PA 6). The high
efficiency of the used preparate enabled to prepare
antimicrobial polyamide fibres containing this
preparate up to 5 wt. % . The preparate itself is
characterized by a high thermal stability and a
suitable structure (of particle size), so that it does
not considerable effect the spinning process.

Tc increase the grade of dispersion of the
preparate in the polymer matrix we used a
dispersing agent (0.8 wt. Yo) and for the evaluation
of the bioactivity we compared fibres prepared by
using a dispersant and without the latter.

From the viewpoint of the evaluation of the
prepared fibres it is possible to submit that in the
used concentration range of the preparate no more
signifiant changes of their physical and mechanical
properties take place.

For testing the antimicrobial efficiency
Escherichia Coli and Staphylococcus Aureus strains
were used, whereby the permanency of efficiency
after washing (10 washings) in an alkaline detergent
was evaluated. The testing results are shown in the
Table.

The testing results of the biological activity
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Table 1
Evaluation of antimicrobial efficiency of polyamide fibres treated
with a bioactive preparate on the basis of Ag' -ions

Fibre character Antimicrobial efficiency

Erichia Coli Staphylococcus aureus

\dditive
:ontent
ttl. o/o

DispersantUnwashed After
washing

1 0 x

Unwashed After
washing

1 0 x

0
0.5
1 . 0
2 .O
3.0
5.0

+++
+ +
+ +
+ +
+ +
+ +

+++
+ +
+ +
+ +
+ +
++

+++
+
+

+ +

+

+

+++
+
+

++
+
T

I T

0.5
1 . 0
2 .0
3 .0
5 .0

PEG 600
(0.8

vtt. o/o\

+++
++
++

T

+
+

+ + +
++
++

+
+
+

+ + +
+ +

+
+
T

+

+++
++
+
?

+
T

+++ - no efficiency

++ - sufficient efficiency

+ - significant efficiency

of the treated polyamide fibres indicate a
positive influence of this dispersant on the
efficiency against the observed microorganisms,
what is possible to explain by improved grade and
homogeneity of the dispersed preparate in the
fibres. The high efficiency is preserved also after a
10 washings. The higher efficiency in the case of
Staphylococcus Aureus strain is given by its higher
sensibility against the used preparate.
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pRispEVoK r SruDru BroAKrivruvcH polyArvuooWcH vr-eKrEN

Leg6rl, J., 'Kab6tov6, V., Marcindin, A., Zemanovd, E., Kri5tofid, M.

Katedra vl*kien a ta<tilu, CHTF STU, Radlinsk6ho 9, 812 37 Bratislava
'vjTCH-CHEM\TEX spo/. s r.o., Zlina, Slovenskd republika

S0dasni vfvol v oblasti textilnfch materi6lov je
spojenf so st0paj0cimi poZiadavkami na 02itkov6,
fyziologick6 a reprezentaenO vlastnosti vldkien.
Snahou je odstrarlovat nevyhovujuce vlastnosti a na
druhej strane dodat vlSknam nov6 vlastnosti. MoZno
k tomu vyuZit r6zne modifikadn6 postupy, ale i nov6
postupy spracovania tychto materidlov. Talgimito
0pravami ziskavajti vldkna urdit6 Specifick6
vlastnosti roz5irujuce oblasti ich vyuZitia.

Jednou zo skupin vl6kien klasifikovanfch ako
vldkna so Specifickimi vlastnostami su vldkna
predstavuj0ce bioaktivne materi6ly, resp. vyznacu-
j0ce sa bioaktivitou.

Z pohtadu sudasn6ho posudzovania a Speci-
fik6cie bioaktivity sa o bioaktivnych vl6knach a ma-
teri6loch hovori takmer uilucne v s0vislosti s ich
antimik6bnou 0dinnostou. Pri takomto zamerani sa
kfadie venq d}raz na vfber vhodn6ho typu anti-
mikr6bneho prepar6tu, ktory musi spfnat mnoh6
kit6ria s ohladom na ridinnost, neSkodnosf na
tudshi organizmus, ekologick0 nezdvadnost, te-
pelnu stabilitu isurovinov0 a cenov0 dostupnost.

Zvoleny postup, pripadne vyuZitie vhodn6ho

bioaktivneho preparStu sa riadi objektom upravy
(druh materidlu), poZiadavkami a cielom uprayy [1 -
101. Pri vdd5ine uprav je podmienkou uchovanie
si vhodnfch uZitkovych i spracovatefskych vlast-
nostf. lch zmeny su podmienen6 hlbkou zdsahu do
procesu tvorby, resp. zmeny Strukt0ry materidlu.

Jednou z najperspektivnej5ich skupin bio-
aktfvnych materi6lov spfialucich uvedend poZia-
davky sa javia bioaktlvne prepar6ty obsahuj0ce
skupiny i6nov niektonich taZklich kovov [11-12].

V experiment6lnom prispevku sa sledovali
moZnosti vyuZitia prepardtu obsahuj0ceho Ag'-io-
ny pre prfpravu bioaktivnych - antimikrobnych
polyamidovlch vldkien pri pouZiti syst6mu disper-
zie ucinn6ho prepardtu v polyamidovej matrici.

Pri sledovani pripravenlch polyamidovfch
vldkien na antimik6bnu U6innost (na kmene
Escherichia coli, Staphylococeus aureus) sa ziskali
uisledky (uveden6 v tabulke) svedciace o ucinnosti
pouZit6ho syst6mu pripravy bioaktivnych polyami-
douich vl6kien. Vysokd antimikrobna 0cinnost sa
dosahuje uZ pri nizkych koncentrdcidch pouZit6ho
prepardtu a ucinnost m6 permanentn! charakter.

44 Vtdkna a textit 2(2) 42-44 (1995)



DEVELOPMENT OF A BACTERIOSTATIC FIBRE AND
POSSIBILITI ES OF APPLICATION

Kabdtovd, V.

VUTCH-CHEMITEX Ltd., Zitina, Slovak Republic

The paper describes development in the field of antibacterial fibres, inorganic and organic additives used as
bactericides for fibres. A new bactericide BIOSTAT suitable as an effective additive for synthetic fibres has
been developed by the VUTCH-CHEMITEX Ltd. Zilina in the frame of developrnent of small-scale chemical
production.

lm Artikel ist kurz die Entwicklung auf dem Gebiet der antibakteriellen Fasern, anorganischen sowie
organischen Zusiitzen angefuhrt, die als bakterizide Mittel in die Fasern verwendet werden. lrn Rahmen eines
Entwicklungsvorhabens der Kleintonnagen-Chemie in VUTCH-CHEMITEX GmbH Zilina wurden Arbeiten zur
Entwicklung des eigenen anorganischen antibakteriellen Priiparats BIOSTAT durchgefuhrt, das hauptsdchlich
als wirksamer Zusatz fur synthetische Fasern geeignet ist.

B cra'rbe KoporKo otlucano pa3Bnrtre s o5.[acrn aarn6axreptrarrburlx BoJroKoH, EeopfanaqecKtrx u
oprastrqecKtrx ,4o6anox trctroJlr,3yervrblx B KaqecrBe 6axrepuquAEbD( cpeAcrB AJrfl BoJIoKoH. B palrKax
pa3BETu.fl rrrzuroroHHaxn6u xnMuu s ByTX - XEMI{TEKC, o6ulecrso c orpaHnqennou orBeTcTBeEEocrbro
)Ku.quua 6rrnu ocyrqecrBJreEbr pa6orrt EatrpaBJrerrrrble Ba pa:pa6orxy co6ctsensoto EeoprauutrecKoro
cpeAcrBa BITOCTAT trctroJrb3yeMoro B KaqecrBe e$$exrnauou Ao6asxu AJI.[ cr{HrertrqecKux BoJroKoE.

V dldnku je v strudnosti uvedenyT vfvoj v oblasti antibakteriSlnych vl6kien, anorganickych i organickfch aditiv
pouZ(vanfch ako baktericidne prostriedky do vldkien. V r6mci rozvojov6ho z6meru rnalotondZnej ch6rnie vo
VUTCH-CHEMITEX spol. s r.o. Zilina boli vykonan6 pr6ce na vlvoji vlastn6ho anorganickdho
antibakteridlneho pripravku BIOSTAI vhodn6ho hlavne ako ueinn6 aditfvum pre syntetick6 vlAkna.

lmmunity of people influenced adversely by
polluted environment is being decreased
considerably. Hazardous substances may evoke
allergic responses or cause other health problems.
Microbial contamination of environment with high
density of migrating population is being increased.
lmprovement of hygiene in every sphere of life is a
must in developed cultural countries. One solution in
this case is importing effective antibacterial
properties to textile materials. An important segment
of the textile assortment are fibrous webs. They
come into daily contact with a man. Bacteria like
warm and damp microclimate where they reproduce
uncotrollably - even millionfold - in a short time.
These conditions provide all textile materials
contacting human body either directly or indirectlly.
Clothing and other textiles materials cannot be
cleaned and disinfected thoroughly every day from
practical be contaminated e.g. in hotels, hospitalls,
boarding - houses, means of transport, filters of air-
conditioning systems etc. Development of hygienic
fibres, textiles and other products made of synthetic
polymers with inorganic filters as carriers of bound
metals (Ag, Cu, Zn, Ge...) importing antibacterial
effect to them dates back to the late 1980s when
first information appeared in technical and patent
literature.

In 1989-91 Japan manufacturers e.g. KANEBO,
TEIJIN and others patented a number of

vtdkna a textit 2(21 45-48 (1995)

antibacterial fibres and textiles containing
inorganic additivies. Organic substances more or
less toxic, showing low stability in higher
temperatures and often unstability in washing,
steaming and dry cleaning had mostlly been used
as bactericides for fibres and textiles before. The
mechanism of effect of the above mentioned
organic substances on microorganisms causes
usually unsellective liquidation of bacteria
including those that are natural component of a
healthy human skin.

Results obtained show that new types of
inorganic bactericides do not have such
disadvantages; they are heat resistant and fast to
washing or dry cleaning as found out from
attainable sources. Required bacteriostatic action
on a wide spectrum of microorganisms can be
achieved provided that suitable concentration is
adjusted. KANEBO's bactericide exhibits dual
synergic mechanism of bacteriostatic effect:
- interaction of a bacterial metal and inorganic

matrix causes polarization of filter particles,
generating strong local electric field and active
oxygen destructing - S - S- bonds of enyzmes
in cell membranes of bacteria weakening this
way their function

- metal from inorganic matrix diffuses in
trace quantities into environment in the form
of iron and weakens function of cell meembrane
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of bacteria.
Well-known fibre and textile manufacturers

stafted to commercialize antibacteriall inorganic
filters in 1989. Japan manufacturer KANEBO has
developed e.g. antibacterial fi lter "BACTERK|LLER".
It has been manufactured on the base of zeolite and
bound silver. KANEBO has introduced PES fibre
under the same bound name, its modification
microfibre BELIMA B and special bed linen textile
materiall MICROARMOR manufactured of the fibre.

In 1989 a new product DIOLEN BACTEKILLER
was introduced on European marked with great
success as a new standard for hygiene by a German
manufacturer AI\ZO FASER AG a sole supplier for
Europe. Another large German manufacturer of
nonwovens KAHNES has developed PES webs with
antibacterial characteristics marketed DT-BCF
tradename. They are intended for use in heat
exchangers and air conditioning systems.

A Swiss web rnanufacturer NEIDHART a
member of Swiss High-Tex Group is marketing
webs made of antibacterial fibres for environmental
applications.

Antibacterial fibres with bacteriostatic action
and textile materials - nonwovens or woven fabrics
made thereof - are intended in particular for
applications when the risk of contamination of a
great number of people is very high e.g. bed linen in
hotels, hospitals, boarding houses, batting fil ls,
cushions and mattresses, pillows, bathroom
curtains, mats, workwear for dangerous workplaces,
sport equipment, footwear (insoles) etc. The textiles
are suitable as packaging materials e.g. for long-
term food storage.

A new inorganic antibacteriall additive for
synthetic fibers was displayed by the Research
Institute for Textile Chemistry, Zilina as a result of
developmental work aimed at innovation of product
range of small-scalle chemistry. Research was
conducted in a closer cooperation with the
Department of Fibres and Textiles of Faculty of
Chemical Technology, STU Bratislava, state
enterprise ISTROCHEM Bratislava and ANSIL
Trencin.

The anbtibacterial agent was designed to
comply with criteria as follows:
- a high biocide effectiveness of the agent
- problem-free workability of the additive to

polymeric matrix even at high concentrations
- economic aspects involving availability and

reaonable price of basic raw materials and
manufacturing technology

- health safety of the product.
Antibacterial effectiveness of the agent follows

from its structure. Silver is bound on micronized
inorganic carrier in such a form that its activity
ensures significant biocide effect although its
content is minimal.

Research resulted in development of
antibacterial agent BIOSTAT. Production of the
agent comprises original process of saturation and
reduction of silver on the micronized carriee-
aluminium oxide with particle size 2-5 Um and
effective surface B-12 m'.g'

A number of tests was carried out to
determine antibacterial effectiveness, toxicological
and ecological properties and application
possibilities. The product has passed all the
assessments successfu I ly.

VUTCH-CHEMITEX Ltd. started small-scale
production of the antibacterial agent BIOSTAT in
1995. The facility will be able to produce 18 tons
annually.

POP bacteriostatic fibres were designed in
cooperation with the Department of Fibres and
Textiles of Facufty of Chemical Technology, STU
Bratislava and state enterprise ISTROCHEM.
Manufacture of staple fibres containing inorganic
additive BIOSTAT was tested under industrial
operation. The field tests demonstated trouble-free
workability of the agent technical feasibility of the
method and preservation of functional physico-
mechanical properties of POP fibres. The quality of
fibres was equivalent to the quality of fibres made
by common technology.

Application of the antibacterial fibre to a
range of nonwovens and webs was tested on the
equipment of VUTCH-CHEMITEX Ltd.

The aim of ongoing works is to design further
types of bacteriostatic fibres. A wide assortment of
textile materials exhibing active hygienic properties
is under development at present. Potential markets
for them include: footwear, clothing, furniture and
filters.

Lectured at the Conference "Ecology in Textile Production'
organized on the occasion of 25th anniversary of the
Research lnstitute for Textile Chemistry in Zilina on April 19-
2 0 . 1 9 9 5 .
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yWou BAKTERrosTATrcrEno vLAKNA a ruoZNosTr UpLATNENTA

Kabdtova, V.

VUTCH-CHEM\TEX spo/. s r.o., Zilina, S/ovenskii republika

lmunita I'udf, vystavenfch stAlemu zalaleniu
zhor5en6ho 2ivotn6ho prostredia sa rnirazne zniZuje,
prib0da alergii, na druhej strane rastie mikrobidlne
zamorenie hlavne v prostredi s vysokou hustotou
migruj0ceho obyvatelstva. Zvy5ovanie frovne hygie-
ny v kaZdej oblasti, medzi iniim aj udelenie ucinnfch
antibakteri6lnych vlastnostf textilnlm materidlom je
vo vyspelfch kuturnych krajiniich spolocenskou
objedndvkou. Jednym z exponovanfch sortimentov
textilnlTch materidlov su vldkenn6 runa, s ktonimi
prich6dza clovek do kaZdodenn6ho kontaktu. Pre
bakt6rie je priaznivd tepld a vlhkd mikroklima, kde
v krdtkom case dochddza k ich nekontrolovandmu
rozmnoZeniu aZ milionndsobne. To plati pre vSetky
textllie prich6dzajuce do priameho aj nepriameho
kontaktu s luds]c1im telom.

Oblecenie, a dalSie textilie ponukaju bakt6ridm
ideAlnu Zivnu p6du pre rozmnoZovanie mikro-
organizmov, do je rizikov6 hlavne u tfch materidlov,
kde z praktickrich prevddzkovych dOvodov nie je
moZn6 kaZdodennd dokladn6 cistenie a dezinfekcia
a kde je moZnost kontamindcie vel'k6ho poctu osOb,
napr. v hoteloch, nemocniciach, interndtoch, do-
pravnfch prostriedkoch, filtroch klimatizaenych za-
r iadenia pod.

Koncom 80-ych rokov sa v odbornej a pa-
tentovej literature objavuju prv6 informdcie o vfvoji
hygienicklch vldkien, textili i a d'al5ich vfrobkov zo
syntetickfch polym6rov s pouZitfm anorganickych
plniv ako nosicov viazanych kovov (Ag, Cu, Zn,
Ge....), ktord im dod6vaju antibakteridlnu ucinnost.

V rokoch 1989-91 japonsk6 firmy, napr.
KANEBO, TEIJIN a d'alSie vykazuj0 znacn0
patentovu aktivitu v oblasti antibakteridlnych vldkien
a textfli i s obsahom anorganickych aditfv. Do
uvedeneho obdobia sa ako baktericidne prostriedky
pre vlAkna a textilie pou2ivali vdc5inou organick6
lAtky, ktor6 s0 viac-menej toxick6, pri vy55ich
teplotdch mdlo stabiln6 a casto nestdle v prani,
napareni, resp. chemickom cisteni. Mechanizmus
p6sobenia uvedenfch organickfch lStok na mikro-
organizmy vo vdcSine pripadov spOsobuje nese-
lektivnu likvidAciu bakt6riimedzi nimi i tfch, ktor6 su
nevyhnutnou s[dastou zdravej fudskej pokoZky.

U novych typov anorganickfch antibaktaridl-
nych prostriedkov sa uvedene nevfhody podla
dostupniich zdrojov nevyskytuj0, su odoln6 voci
vysokfm teplotdm a ucinkom fdrZby. Nastavenfm
vhodnej koncentrdcie sa dosahuje Ziaduci bakterio-
statickf ucinok pre 5irok6 spektrum mikro-
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organizmov.U antibakteridlneho pripravku firmy
KANEBO sa napr. popisuje dudlny - synergick!
mechanizmus bakteriostatick6ho pOsobenia:
- interakciou baktericidneho kovu a anorga-

nickej matrice dochddza k polarizdcii castice
plniva, vytvdra sa siln6 lok6lne elektricke
pole, generuj[ce aktivny kyslfk, ktory7 deStruuje
-S-S - vazby enz;7mov v bunkovrich
membrdnach bakt6ri[, cim oslabuje ich funkciu;

- kov z anorganickej matrice v stopovlich
mnoZstvdch difunduje do okolia vo forme ionu
a oslabule funkciu bunkovej membrAny
bakt6rie.

UZ v roku 1989 sa zndme vl6kndrske a tex-
tiln6 firmy prezentuju komercnlm vyuZitim anti-
bakteridlnych anorganickfch plniv. Napr. japonskd
firma KANEBO vyrdba antibakteridlne plnivo
"Bacterkiller" na bAze zeolitu a viazaneho striebra
a pon0ka PES vlAkno toho ist6ho nazvu, jeho
modif ikdciu - mikrovldkno Belima B a na jeho bdze
Specidlnu textfliu pre postel'nu bielizen
MIKROARMOR,

Nemeckd firma AKZO FASER AG v roku 1989
ako vfhradnf dodAvatel' pre Europu uvadza na
europsky trh novinku DIOLEN BACTEKILLER
s vel'kfm uspechom ako nov! Standard pre
hygienu.

Velk! nemeckf vfrobca netkanfch textilif
firma KAHNES ponuka ako novu apllikdrciu runa
antibakteridlne aktivny typ DT-BCF, pre pouZitie vo
ui menn koch tep la, kl imatizovanf ch zariaden iach.

Svajciarska firma NEIDHART, clen Swiss
High-Tex Group prezentuje svoje vlirobky - r[na
z PES antibakteridlnych vldkien ako prispevok
k znfZeniu zamoreniu prostredia.

Antibakteri6lne vldkna s bakteriostatick!m
ucinkom a textilie z nich vyroben6 vo forme net-
kanfch aj tkanfch utvarov su urcen6 hlavne tam,
kde je Specidlne vysok6 riziko kontaminAcie vel'k6-
ho poctu [ud[, napr. postel'n6 textflie v hoteloch,
nemocniciach, interndtoch, a to hlavne ako vy-
plnkov6 calunnick6 textilie, vyiplne matracov,
paplonov, vankfSov, kupel'nov6 zAvesy, predloZky
a pod., dalej v oblasti pracovnlTch odevov v riziko-
vych odvetviach, Sporlovych potrebdch, obuvnfc-
kom priemysle (stielky). S0 zndme aplikdcie v o-
blasti obalovej techniky pre dlhodob6 skladovanie
napr. potravinovfch zdsob.

Je moZno kon5tatovat, ie novy spOsob
pripravy antibakteridlnych materiAlov sa pre svoje
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uveden6 a dal5ie prednosti ukazuje ako perspektiv-
ny a re6lny smer modifikdcie vl6kien.

V r6mci rozvojov6ho zdmeru malotondZnej
ch6mie vo VUTCH-CHEMITEX spo. s r.o. Zilina boli
vykonan6 prdce na uivoji vlastn6ho anorganickeho
antibakteri6lneho prfpravku, vhodn6ho hlavne ako
ucinn6 aditlvum pre syntetick6 vl6kna. Vfskumn6
pr6ce sa realizovali v 0zkej spolupr6ci s Katedrou
vl6kien a textilu CHTF STU Bratislava, 5.p.
ISTROCHEM Bratislava a firmou ANSIL Trencfn.

Antibakteridlna ucinnost vfvojoveho pripravku
je zaloilen6 na jeho Strukture. Na mikronizovanom
anorganickom nosici je viazan6 striebro v takej
forme, aby jeho aktivita zarudovala pri minimdlnom
obsahu mohutnf biocidny efekt. Vfsledkom uis-
kumnfch prac je antibakteriSlny pripravok BIOSTAI
pripravenf originalnym postupom slitenia a redukcie
striebra na mikronizovanom nosidi - oxide hlinitom
s velkostou castice 2-5 pm a ucinnfm povrchom
8-12 m'.g-'. Pripravok bol podrobenf Sirok6mu
spektru hodnoteni z hladiska antibakteri6lnej
ucinnosti, toxikologickfch a ekologicklch vlastnosti
a aplikacnfch moZnostf. V5etky hodnotenia
pripravku su priaznive.

Vo VUTCH-CHEMITEX spol. s r.o. Zilina bola
od roku - 1995 realizovan6 maloton6Zna v;iroba
antibakteridlneho prfpravku BIOSTAT s moZnostou
47roby 18 ton rodne.

V spolupr6ci s Katedrou vldkien a textilu
CHTF STU Bratislava a 5.p. ISTROCHEM Bratislava
boli r4yvzorovan6 POP vldkna s vysokou bakterio-
statickou 0cinnostou. Prev6dzkov6 overenie vfroby
striZouich vldkien aditivovanlch anorganicllym
prfpravkom BIOSTAT poturdilo bezprobl6movf
spracovatelnost pripravku a zachovanie funkcnfch
fyzikalno-mechanickrich vlastnosti POP vldkien na
urovni beZnej produkcie.

Na zariadeniach VUTCH-CHEMITEX spol.
s r.o. Zilina bola overen6 spracovatelnost anti-
bakteridlneho vlSkna do sortimentu netkanfch
runo4ich textilif.

V sfcasnosti pokracuju prdce na vzorovani
dal5ich typov bakteriostatickfch vlSkien a vzoruje
sa sortiment textilnfch materidlov s aktfvnymi
hygienickfmi vlastnostami pre obuvnicke, konfek-
cn6, n6bytkdrske a filtracn6 aplikdcie.

Uvedeny A6nok odznel ako prednd*ka na odbornej
konferencii "Ekol6gia v textilnej vyrobe", poiadanej pri
prlleZitosti 25. virroAia zaloZenia Vyskumn6ho ustavu textilnej
chdmie v Zitine v dfioch 19.-20.4.7995.
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RESISTANCE OF WOVEN FABRICS TO LOCAL
DEFORMAilON : COM PUTATIONAL PREDICTION

Lomov, S.V.

Sf.-ftfersburg State University of Technology & Design,
1 91 065 St. -Fefersb urg, Russia

A mathematical model of the local deformations in woven fabrics is described. The model is based on the
simulation of the crirnped yam lines in the fabric as the splines, the computation of the variations of the
bending energy of yarns after their displacement and the resistant forces with the Castilliano principle. The
friction forces are also taken into the consideration. The rnodel is applied to the simulation of the needle
piercing of a fabric and of the pulling a yarn from a fabric. The theory is compared with the experimental
data.

Beschrieben wurde ein mathematisches Modell ortlicher Deformationen in gewebten Textilien. Das Modell
beruht auf Grund einer Simulation der Wege der verformten Garne in Textilien als Rillen, an der Berechnung
der Biegungs-Energie von Gamen bei ihrer Versetzung und der Wiederstands-Kriiften mit Hilfe des
Castilliano - Prinzipes, bei Eruvdgung der Reibungskraften. Das Modell wurde verwendet bei einer Simulation
von Einstichen der Nadel in die Textilie und beim Ziehen des Garnes aus der Textilie. Es wurde vorgelegt ein
Vergleichen der Theorie mit experimentalen Daten.

Ouucasa MareMarrrqecKa.f, N{oAeJIb Ae@opltaqui n txanrrx r€KcruJIbEbD( MarepuaJlax. Monelnponanbr tryru
TeKcr)'ptrpoBarrtrbf\ rplxeri B vareptril le, BbnIEcJreEbI tr3MeEeHE.a 3Hepratr nzru6a lpr;xen [ocJ'Ie trx
rrepeMerrrenar a caJrbr couporuBJrenufl c troMorrrblo trptrEtrEua /Kacrsrs,gss/ c r{TestreM caJr rpentrfi.
Mo.qe;rr trpnNrenenus. p.irs. rpoKoJroB rrrrbl B r{arepuaJr u Bb1qeprrBarnfl \ps.xv E3 Mareptrura. Teopna
cpaBEeHa c 3Kc[epIIMeETiUI6IIbIIUE AaHEI'IMU.

Popisuie sa matematick! model miestnych deform6cii v tkanfch textil i6ch. Model je zaloZen! na simul6cii
drdh tvarovanfch priadzi v textilii ako dr6Zok, vfpodte zmien ohybovej energie priadz( po ich premiestnenf a
odporouich sil pomocou Castillianiho principu, s uvaZovanim trecich sfl. Model je pouZit! pri simul6cii
vpichov ihly do textilie a tahanipriadze z textilie. Predkladd sa porovnanie te6rie s experiment6lnymi udajmi.

The local deformations of fabrics take place as
the result of the fabric's interaction with the various
machinery elements (needles etc.) in the textile
manufacturing or with fastenings and sewing
threads in the usage. This deformations are
connected with the displacement of yarns in the
crossings in the woven structure. Our aim will be to
compute the forces needed to perform the given
displacement in the general case of the local
deformation and to produce methods of the
evaluation of resistence forces for two important
particular cases: needle piercing of a fabric and
pulling a yarn from it.

1. FORCE-DISPLACEMENT FORMULAE FOR
THE PLAIN WEAVE

We shall distinguish two modes of local
deformation: "point" and "l ine" (Fig. 1a and Fig. 1b).
Let Ex be the displacement of the warp yarn in the
crossing, p. - weft yarns spacing. lndexes "1" and
"2u will be used for warp and weft respectively;
formulae for the weft displacement can be obtained
after swapping of these indexes. The value of 6x is
small, so we shall neglet terms of the order (6VpJ'.
Before the deformation the middle line of the weft
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yarn had the shape z(x,p); using the spline
approximation for this function [1], one can write

Z(x,p), 0<X<pz

z(-x,pr), -Pr<X<o
(1 )

h
Z(x,p) = ('l/2 - 3x' + 2x) (2\

p

where h is the crimp height.

"Point" displacement
Let us compute the increment of the warp

yarns' bending energy after the displacement 6W,.
New middle line of the warp will have an equation
(Fig.2a)

z(x,p) -r"(D= 

{

frt^ 
- Dx,p, - 6x), 6x<x<p,

z = z,(x) =1 (3)
IZ(-x + 6x,p, + 6x), -p?<x<6x
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For the small 6x

| -GUax* EZ Dp)6x,
^ loz=1

q-aA dx+ dA 3p)6x,Fig.l  b)

o<x<p ,

lf 6z is the difference 6z(x) = z,(x)-zo(x), then

1 |. 1f (a'(62)/ax'F
DW =- B,l r'ds =- | B, dx (a)

2 J 2 J,, [1 +(E(62)i ax)']"'

where B, is the bending rigidity of the warp,

dz dzJdx
k =  - =

ds (1+(d/dx))"'

- P r < X < 0

Computing the partial derivatives from (1-3) and
negleting the terms of the order (bx/pJ', we'll
obtain after the integration in (a)

h',
6W, - 72B, -- (6x)2 (5)

PU,
then the equation for the resistance force
F ,=2dW,/dx resulting from the yarn bending will be

h"
F ' = 1 4 4 8 1  - 6 x

P"

The bending of the weft yarn is similar to the
deformation mode described by G.A.V.Leaf et al
[2]; using the equation from this paper, we can
compute the resistance force F, resulting from the
weft bending

6x
F, = 68,

PU,
Now let us consider the friction resistance to the
displacement. The transversal force in the warp
and weft yarns bent in the shape Z(x) with the
curvature k(x)=fl76s;t

1
O -- (Q,+ Q,)

2
Q, = B,dk/dxlx=O, Q, = Brdlddxlx=O

from (Q this is easily computed to get

le '  B ' l
Q = 1 1 1 -  +  - l

t ^ ^ l

L p', P', )

After the displacement the additional transverse
force is developed: 6Q = B,d(bk)/ds, where 6k is
the curvature of the bz(x); from (3) we can compute

Fig.1  a l

(6)

Table 1

Weave

Plain
Twill 2/1
Twill 2/2
Twill 2/3
Sateen 5/2
Basket 2/2
No weave

1.0
0.750
0.625
0.417
0.417
0.370
0.0

h ,
6 Q = 7 2 B , -  6 x

A

P ,
Now the frictional force

[4 ,  B , l  h ,
F,=p(Q+6Q)=i1pl- . '  l  + 721tF.,-- Dx (8)

f P', P',) P',
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From (6-8) we get the final expresion
d isplacement resistance force

h', 6x
F' = F,+F2+F.='I 44B .,- 6x+68, - + 721tB'.,-

Pt,

= K'o6x+K'f6x+F'o

h ,
K"o=44p8, --

9 ,

where index I stands for the "point" mode of
displacement, Kb is the rigidity resulting from
bending of yarns, K is the rigidity resulting from
friction, Fo is the initial friction.
For example, for the square fabric with pr=pz=p,
B'=8,-B and with h/p-},4,6)</=0,1 (typical values),
we'll get F'o=3,3 B/p', K'o=2,9 B/p', K',=0,6 B/p'.

"Line" displacement
In this case (Fig. 2b), instead of (3), the middle

line of the warp after the deformation will be

z - z,(x)=Z(x-5x,PJ

so for the small dx
A Z

b z = _ -  6 "
dx

After the computations analogous to (6-8), we'll get
the displacement resistance force

F " = K " o 6 x + K " , 6 x * F " o

where

htr  1
K"o-71$r- + 68, i

Pt, P',

calculations for some geometrical model of a yarn
in the general weave structure, but because of the
strong approximative assumptions used in such
models, the equal accuracy level can be achieved
if we'll use the corrective factor in the above
equations for the plain weave. When constructing
the expression for the overall force causing the
local deformation of a fabric, we must compute the
average of forces in the several crossings, and
we'll introduce the corrective factor k:

F = kFplain ( 1  1 )

where Fplain is the force computed for the plain
weave. The factor k must be equal to 1 for the plain
weave, and to O for the "weave" with no bending
(warp above, weft below); for the any given weave
k will represent the comparative intensivity of
bending and freedom of yarns. V.P.Skljannikov [3]
proposed a so-called "linkage factor" C, which has
the similar properties and was succesfully used in
the yarn crimp models in woven fabrics [3,4].The
value of C is computed from the number of "links"
(bent yarn intervals) in the weave pattern flable 1).
As an approximation we'll set k=C in (11).

3. FABRIC RESISTANCE TO THE NEEDLE
PIERCING

Theory
Let us consider the interaction of a fabric with

the conical needle with maximum diameter D, cone
angle 28, the needle is perpendicular to the fabric
and is applied symmetrically to the yarn cell (Fig.
3). When needle pierces the fabric to its maximal
diameter, the yarns' displacements will be

6X, - D+d,-p,; 6x, - D+dr-p,

The mode of displacements "point", so we can use
(9) and (11) to compute the overall piercing force

F = 2(F,+F)(sinB+p,cosB) (12)

where p. is the coefficient of friction "yarn-metal",
F, and Frare computed from (9).

Comparision with the experiment
For the comparision of (1 1) with experiment the

data of the special experiments with cotton fabrics
was used along with the data of S. Galuszynsky [5]
for the woolen fabrics. The diameters of yarns in
both cases were evaluated from D= k'fT. where T
is linear density, tex, k is an appropriate coefficient
for cotton or wool yarn [6]. Crimp heights were
calculated from the yarn spacing, diameters and
bending rigidity data with the algorithms from l7l,

P"

I  e' B' l
+11p1 - -  +  

" l
I P" P',)

for the

h ,
6 x +

P ,

(e)

I  a ,  B, ' ]
F"o=F 'o - |11P-  +  -  

l ;
I  P"  P ' ,J

(10)

For the above numerical example, we'll get the
typical values F"o=3,3 B/p', K"o=1,5 B/p', K",=0,4
B/p'.

2. NON.PLAIN WEAVES

The bending of yarns and its variation during the
displacement plays the principle role in the formulae
of the previous section. In the non-plain weaves the
intensivity of bending is diminished and the freedom
of yarns to deviate from their original positions is
increased. One can, of course, conduct the similar
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based on the principle of minimum energy of the
textile structure; the bending rigidity was estimated
for wool yarns from data in [8] and measured for the
cot ton yarns wi th the ' lZ-3 'equipment  [9 ] ;
coefficients of friction were estimated from [8] data.
The estimations and measurements of the yarns
propefties are scattered to the certain degree, so
the predictions also have an interval of uncertanty.

a) Woolen fabrics (S.Galuszynsky [5] )

Plain weave fabrics were made of wool yarns 40x2
tex and had 20...40 ends per cm, 10...30 picks per
cffi, 170...266 g per sq.m. From I8l data yarns
properties were estimated as B=0,8 ...1,2 cN mm';
Lr=0,4...0,5, p,=0,3...0,4. Fig. 4 shows the
experimental and predicted data for D=1 mm (1), 0,9
mm (2), 0,75 mm (3): ma<imum force as a function

52

of fabric's areal density.

b) Cotton fabrics.

Cotton fabrics were made of yarns 34 tex in warp,
50 tex in weft and had 24 ends per cm, 15...18
picks per cm. The measurements of the bending
rigidity gave 81 =0,23 +0,05 cN mm2, 82-0,27
+0,05 cN mm2. From IBI data was estimated
Lr=0,3...0,6, pln=0,2...0,3. The needle with D=1 ,0
mm was used. Fig. 5 shows the experimental and
predicted data: maximum force as a function of
fabric's picks count (a) and as a function of weave
"linkage factor" C for fabrics 18 picks per cm (b;
arows indicate the investigated weaves).

4. PULLING A YARN FROM THE FABRIC

Theory
When yam is pulled from the fabric, the

crossings adjusted to it are displaced in the "line"
mode; we can estimate the maximum 6x in this
process as 6x-p/2. lf there are n crossings on the
pulled yarn, then the pulling force G can be
computed from (11)

G = n[(K', o+K",;p/2+F'01 (13)

Comparsion with the experiment

The experimental data of S.A.R.D.Sebastian et
al.[10,11,12] was used. The investigated fabrics
were made from cotton yarns 22t2 tex, 20 ends
and picks per cm. From [8] data yarns properties
were estimated as B=0,07...0,19 cNmm'; lr=0,3...
0 ,6.

Fig. 6 shows the experimental and predicted
data: pulling force as a function of number of
crossings n on the pulled yarn. The experimental
values are for the "kinetic" stage of the process (as
it was called in [10,1 1 ,121, when the static
resistance due to the yarns "adhesion" is
overhelmed.

5. CONCLUSION

The equations (9-1 1) form a mathematical
model for the computation of the resistance of
woven fabrics to local deformations. The predictive
ability of this model was tested for the processes
of needle piercing of a fabric (12) and pulling a
yarn from the fabric (13). In both cases the
comparision with experiment shows a good results
if the appropriate mechanical properties of yarns
(bending rigidity and coefficients of friction) are
correctly submitted.

"experiments were conducted by V.P.Sagatjuk
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ODPOR TKANIN VOCI MIESTNYM DEFORMACIAM: MATEMATICKE
MODELOVANIE

Lomov, S.V.

Stdtna tech not o gi ckd u n ivezita, fttrohrad, Ru sko

Miestne deform6cie tkaniny vznikaju ako
dOsledok vz6jomn6ho posobenia tkaniny a roz-
licnlch sucasti zariadenf pri jej uirobe (ihly a pod.),
pri upravdch a spracovani tkaniny alebo v kontakte
so zapfnadlami ci Siclmi nitami pri jej pouZivani.
Tieto deformdcie suvisia s posunami nitf v Strukture
tkaniny. Cielom vlTskumov, uisledky ktonich su
uveden6 v cldnku, je spoznat charakter posunami
nitf vyvolanfch sil v tkanine v porovnanl so silami,
lctor6 tlmto sildm odporuju. Dalej vypracovat
metody na hodnotenie dvoch nayvyznamnej5ich
zdrojov deformdcii, t.i. prenik ihly tkaninou a vy-
tahovanie niti z tkaniny.

Model je zaloleny sa simuldcii drdh tvaro-
vanfch nitf v textilii ako dr62ok, vfpodte zmien ohy-
bovej energie niti po ich premiestnenf a odporoWch
sil pomocou Castill ianiho principu, s uvaZovanfm
trecich sil.

Rozli5uju sa dva typy miestnych deformdcii -
bodovd a lineArna. V prvom pripade sa nite posu-
vaj0 okolo jedn6ho "uzla" v Strukttire tkaniny, v dru-
hom sa nite posuvaju pozdlZ jeOnej z nich. V obi-
dvoch pripadoch vyulfva sa aproximovand forma
nite a sila odporu sa vyjadrr vztahom

F = ( 6 x + ( 6 x + F o

kde 6x je zmena posunutia, |(o a K su hodno-
ty"tvrdosti" vodi ohybu a treniu, Fo je koeficient tre-
nia.

V zloZitej5ich vdzbdch ako je pl6tennd,
intenzita ohybov je znilenA a nite majf vdcsiu
moZnost voln6ho posunu. Postacujuca presnost
vlpoctu dosahule sa tu pouZitrm opravn6ho koefi-
cienta, vo vztahoch pre pldtennu vdzbu v podobe:

F = CFo""

kde Fr* je sila, vypoci'tand pre plStennu vdzbu.
Opravnyi koeficient C je tzv. koeficient sudrZnosti
vazby, tento je rovnf 1 pre pl6tennu vdzbu a nule
pre vdzby bez vdznfch bodov (osnova hore, utok
dole), pre ostatnd vdzby hodnota C vyjadruje
pomernu intenzitu viazania a volnosti posunu nit[,

Vhodnost predkladan6ho modelu ni poctu
bola overend pre fdzu prenik ihly tkaninou (udaje S.
Galuszynsk6ho pre vlnen6 tkaniny; osobitn6 po-
kusy s bavlnenfmi tkaninami) a pre fdzu vytaho-
vania niti z tkaniny (pokusy S.A.R.D. Sebastian a i.).
V obidvoch pripadoch bola preukdzand vyhovujuca
zhoda nameranlch a vypocftanfch udajov pri
zodpovednom zadani zAkladnfch udajov o odol-
nosti v ohybe a koeficiente trenia niti.
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ENVIRONMENTAL INFLUENCES DECISIVE FOR
MANUFACTURE AND APPLICATION OF TEXTILE

AUXILIARIES

Krdl ik,  M.

vuTcH-cHEMtTEX LtO., zitina, Slovak Republic

Present development in the field of textile auxiliaries is subordinated to environmental demands. The
development is aimed at selection of environmentally friendly chemical substances or those showing minimal
harmful effect. The influence of these substances is being monitored before technical application. The
development in the field of sur{actants is focussed on natural raw materials. The development of textile
finishing solves effectively the need of essential reduction of environmental pollution. Environment
preservation became a priority of technical development.

Die gegenwdrtigen Entwicklungstrends im Bereich der Textilhilfsmittel sind den okolgischen Anforderungen
untergeordnet. Sie sind auf die Auswahl von chemischen Stoffen gerichtet, die fur die Umwelt nicht belastend
bzw. wenig schidl ich sind und vor der technischen Anwendung wird konsequent deren Einf luB auf die
Umwelt untersucht. lm Bereich der Tenside ist die Entwicklung auf rezente Natur-Rohstoffbasis orientiert. Die
Entwicklung in der Textilveredlung lost aktiv den Bedarf einer grundsiitzlichen Erniedrigung der
Umweltbelastung, die Okologisierung ist zur Priori tdt der technischen Entwicklung geworden.

Conpelreunrre retrIctrqutr pa3BHTtrs s o6.nacrn TBB troAqaEerrbr DKoJIoruqecKrrrr rpeSouauurnr. ()urr
rratrpaB.rre Ebr _ Ha uog6op xrrMuqecKr{x BetrlecrB [e3al'pq3Hffrurrltlx xtr3uetrBylo cpeAt' rr.rrtr BerqecrB c
N{trtrtr}ra.rrLHbtNr BpeAtrbrr{ BJItrgErIeNr. l}ro Butr.flHrre Beulecrt] rIa cpeA!'ua6.rrrcqaror uepeil LIx rexulrrrecKut\l
ucuo.ub3oBatrtreNr. I ]  oS.uacrn troBepxuocltro-aKTnBHbL\ BeulecrB pa3BtrTtre Haupatr.r letro i la narl  pa.rsnl,rrr

c t  tp renou 5a :uc .  Ca l to  pa3BETne g  te  xc rn ; r rno l r  o ' r1e .nKc pe l r t rT  aKTnBBbI - \ t  o6paro l r  uorpcduoc ' r ' r ,

c):uecTBerrrrofo rroHllxeIItr tr  3acopeHII ' I  cpeAbl; 3KoJrol 'u3aqflr cTalTa trptropnTeToNl TextrtrqecKofo pa3BrrTtrf .

Sudasn6 uivojovd trendy v oblasti TPP su podriaden6 ekologickfm poZiadavk6m. Su zameran6 na vyber
chemicklch ldtok, ktor6 su pre Zivotn6 prostredie nezataZuj0ce alebo m6lo Skodliv6 a dOsledne sa pozoruje
ich vplyv na prostredie pred technickfm vyuZit(m, V oblasti tenzidov je v17voj orientovanf na prirodnf recentnu
surovinovu bAzu. Samotny vfvoj v textilnom zo5l'achtovanf aktfvne rie5i potrebu zAsadn6ho znilenia
zataZovania prostredia, ekologizdcia sa stala prioritou technick6ho rozvoja.

Present civilization realizes necessity of
environmental protection. Every human activity
including textile manufacture determines relation of a
man to nature and requires an acceptable solution of
a well-known environmental circle: water - soil
atmosphere - waste disposal. Textile auxiliaries
represent a potential problem regarding preservation
and creation of environment in particular owing to
waste water contam ination.

1. PROTECTION OF THE ENVIRONMENT

Minimal demands on environmental behaviour
of manufacturers and consumers of textile auxiliaries
are to comply with legislative regulations setting
bans, restrictions and limit values valid for chemical
substances suspected hazardous to the
environment.

The manufacturer gives data of textile
auxiliaries - physico - mechanical properties,
biological degradability, accumulation ability, toxicity,
eco-toxi-city in technical data sheet. However, the
consumer will decide about scope of its application;
his environmental consciousness is equal
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to his technical knowledge in the field of textile
f inishing.

Some chemical substances used in
formulations of textile auxiliaries which are
environmentally unacceptable will be devided to
application groups as follows:

Auxiliaries for Fibres and Yarns

This range includes spinning oi ls, emulsions
(final dressiing, lubricants, oiling emulsions,
moistening agents...). They are being applied
temporary on free material to facilitate processing.
They are usually manufactured on the basis of oil
component, emulsifiers, additives.

Liquid hydrocarbons are enviromentalfy
unacceptable. Branched w€xes particularly
polycondensated aromatic hydrocarbons must be
excluded (limited biodegradability, accumulation).
White oils are acceptable, limit value for the
emission to waste water is 20 mg.l' '.

Oxyethylated alkylphenols used in these
auxialiaries as emulsifiers owing to good technical-
functional properties are problematic compounds.
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Textile Auxiliaries for Pretreatment

Sizes are not considered very harmful
substances. Natural sizes (waxes and glues) are
biodegradable, but they require control in waste
waters owing to high oxygen demand during
decompositon. Recovery or elimination of synthetic
sizes is supposed.

Boiling agents used in pretreatment of cotton
materials contain besides tenside components
complexiing and sequestering additives. The
content of these components is being regulated.
The limit value for phosphorus content is 0,5 % by
weight, nitrilotriacetic acid (100%) 5,)Vo by weight,
ethylenediaminetetraacetic acid 0,5oA by weight.
Some regulations ban EDTA. Influence of
substitutions (zeolites, citrates, polycarboxylates) on
the environment is being observed.

Textile auxiliaries e.g. wetting agents with
additions for fibre protection are being used in
rnercerization, causticizing and carbonization.
Phenolic products are unacceptable. Content of
organic phosphates is being regulated. Tenside-like
compounds with branched alkyl chain showing
significant wetting effects and corresponding
stability and problematic degradability are used very
frequently.

Dyeing and Printing Auxiliaries

This group includes a number of auxilaries
containing various organic and inorganic
compositions, surfactants and non-tenside agents.

Carriers containing halogen compounds or
carriers based on biphenyl must be excluded.
Problematic remain polycondensated aromatic
sulfonates used as resisting agents. Other organic
solvents (dyestuff solvents, hydrotrophic
compounds, dyeing accelerators), polymeric
compounds are being controlled.

Finishing Agents

These agents are made of various chemical
substances. Application of some of them is being
limited regarding biodegradability or toxicity.
Environmental req uirements include:
- regulation of heavy metals content (catalyts for

crease resistant and shrinkproof finish)
- severe control of formaldehyde (e.9. dimetylol-

dihydroxyethyleneurea (DMDHEU), but also newly
used product made of dimethylurea and glyoxal
(DMUG).
Significant technically - environmental progress is
being expected here in spite of a wide range of
formaldehyde-free agents.

- resistance of fluorocarbon dispersions in the
environment

- limited use of cationactive softeners in particular
ammonium salts.
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Versatile Textile Auxi I iaries

Versatile textile auxiliaries are tenside-type
agents e.g. wetting agents, detergants, dispersing
agents, emulsifiers. The basic demand is high
biodegradability of tensides. Primary
decomposition (minimal transformation of the
molecule followed by loss of characteristic
properties e.g. surface activity, foaminess) was
limited at first. Primary decomposition is not
considered sufficient at present because it does
not exclude accumulation of stable metabolites in
the environment. Methods of latest conception of
biodegradability evaluation were standardized in
OECD countries lately. Dissolved organic carbon
(DOC) in liquid phase of biological medium,
biochemical oxygen demand (BOD) or contents of
CO, is being determined to evaluate complete
biodegradability when degradation of molecule to
CO, HrO and new biomass occurs.
Biodegradability of all organic compounds is being
evaluated this way.
OECD recommends to limit:
- primary decomposition of a-and n-tensides over

90% as % MBAS (methylen blue active
substance) for a-tensides, % BAS (bismuth
active substance) for n-tensides

- total biodegradability over 70% DOC where
BOD* must be 60%o total oxygen demand fl-OD)
for oxidation of molecule to C0, and HrO or
production of CO, over 600% of total oxygen
demand.

Tensides with branched hydrophobic chain (i-
ABS) on basis of EO/PO copolymers, oxyethylated
alkylphenols must be excluded. Cationic and
ampholytic tensides are under discussions at
present.

The compounds are being classified to
groups regarding degree of water contamination in
Germany according to Recommendation of CESIO
(sth revised version of EEC Recommendation
67 /548).
The 2nd group includes:
- linear alkylbenzensulfonanes (C,o - C,J
- secondary alkanesulfonates (C,, - C,,)
- alkylsulfates (C, - C,J
- alkylpolyglycolethersulfates (C,, - C,r, 2-3 EO)
- alpha-olefinsulfonates
- alkylsulfosuccinates
- alpha-methylestersulfonates
- soaps
- oxyethylated fatty alcohols
- EO/PO adducts on fatty alcohols
- alkylolamides
- imidazoline salts.
The 3rd group includes:
- alkylbenzyldimethylammonium chloride
- cetyltrimethylammonium bromide
- cetylpyridine chloride.

vtdkna a textil2(2) 55-66 (1995)
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Textile washing agents contain organic solvents
to increase cleaning effect to fatty impurites or they
are used separately as stain removers. Volatile
halogen compounds e.g. dichloromethane, 1,1,1 -tri-

chforoethane, 1,1,2,2-letrachloroethane, trifluoro-
methane, 1,1,2-trichlorofluorethane are being
replaced by alcohols, glycolethers, high-boiling
aliphatic hydrocarbons etc. The substitutes show
better biodegradability but cleaning efficiency is not
always equivalent, they may be flammable or there
are problems with availability.

Development of textile auxiliaries considers
environmental requirements at present. lt is focusing
on selection of environmentally safe and acceptable
chemical compounds. The influence of the
chemicals on environment is being evaluated before
technical use. Knowledge of environmental risk of
other compounds is being increased.

The development of surfactants is aimed at
natural raw materials. New environmentally safe
textile auxiliaries are however an alternative solving
grade of ecologization of textile finishing. chemistry
ecology textile finishing.

chemistry

ecology textile finishing

2. ENVIRONMENT CREATION

Development in the field of textile finishing is
aimed at reduction of environment pollution.
Protection of the environment became a priority of
technical development. The first presumption of
environmental access is description and evaluation
of total environmental effects on all l ife cycle of the
textile product (manufacture - use - care - disposal -
recovery), evaluation of environmental balance in
energetic and material flow. Total and partial
consumption of energy, raw materials and auxiliaries
is being determined, degree of risk of harmful
substances, wastes and energies is being
evaluated. Various alternatives are being compared
for various kinds of textile products and textile raw
material, technological processes, demands on care
and disposal to find environmentally weak places
and to evaluate cycle phases from the
environmental, technical, fashion and economical
point of view before decision to introduce a new
product to market.

lf the energetic balance is carried out properly it
is possible to exclude more or less harmful textile
auxiliaries, to reduce contamination and waste.

The manufacturer of textile products should not
forget use and care phase. He must be aware of
environmental effects of chemicals used in finishing,
but also environmental loading of care or disposal.

Environmental optimalization became a basic
conception of technical development of textile
finishing at present. lt allows partial improvements
of technological processes but also
nonconventional technologies. This intensive
development influences also trends in the field
of textile auxiliaries in paricular:
- various finishing media except for water (liquid

ammonia, CO, in overcritical state, plasma, air,
aerosols...)

- minimalization or excluding of conventional
textile auxiliaries

- enzymatic processing of textile materials,
application of mechanical technology to achieve
finishing effect.

Ecologization of textile finishing includes a
wide range of measures. Various rnethods are
being used to solve the problem. This paper
pointed some of them. Permanent environmental
dialogue between manufacturer and consumer is
necessary from the point of view of textile
auxiliaries formulator, because their level of
environmental knowledge and awareness should
be the same.

Lectured at the Conference "Ecology in Textile Production"
organized on the occasion of 25th anniversary of the
Research tnstitute for Textile Chemistry in Zilina on April 19-
2 0 , 1 9 9 5 .

.t-
rd
rd
at

to
in
o
)n

ee5) vtdkna a textit 2(2) 55-66 (1995) 57



EKoLocrcKE vplyvy RozHoDUJUcE pRE WnoBU A ApLrKAcru
TPP

Krdl ik,  M.

VIJTCH-CHEM\TEX spot. s ,:o., Zilina, S/ovenskd republika

S0casn6 tudsk6 civiliz6cia sa zvykne ozna-
covat a1 za dobu ekologizdcie. Vztah cloveka k Zivej
a neZivej prirode, rieSenie zndmeho ekologick6ho
kruhu - voda, zem, vzduch, odpad, likvid6cia - vy-
rnedzuje dnes kaldf tudsku dinnost, textilnu vlirobu
nevynimajuc. V nej, z htadiska ochrany a tvorby
Zivotn6ho prostredia potencidlny probl6m predsta-
vui0 TPB najmd pre odpadov6 vody.

1. OGHRANA ZIVOTNCHO PROSTREDIA

Minimalne poZiadavky na ekologick6 chovanie
r,nirobcov a spotrebitelov TPP s0 v tom, 2e
dodrZiavaju z{kazy, obmedzenia, limitn6 hodnoty
pre pouZivanie chemickfch ldtok, o ktonich sa vie
za s0casn6ho stavu poznania, 2e s0 Skodliv6
Zivotn6mu prostrediu.

Vfrobca vyznacuje v technickej dokument6cii
k TPP jeho vlastnosti - fyzikalno-mechanick6,
biologicku odburatelnost, schopnost akumul6cie,
toxicitu, ekotoxicitu. Spotrebitet vSak rozhodne
o rozsahu jeho pouZitia, tzn. jeho ekologickd uvedo-
melost je rovnocennd s technickymi znalostami v o-
blasti texti In6ho zoSfachtovania.

Niektor6 chemick6 l6tky, ktor6 sa pouZfvali
(a pouZivaju) vo formuliiciach TPP a su Skodliv6
prostrediu uvediem podla aplikacnlch skuprn TPP.

Pomocn6 prostriedl<y pre vlSkna a priadze

Jedn6 sa o mastiace oleje, resp. emulzie
(konecn6 prepardcie, Spulkovacie oleje, Spikovacie
emulzie, zavlhcovacie prostriedky...), ktore sa
docasne nandSaju na voln! materidl pre tahSie
spracovanie. Zvycajne su na baze olejovej zlolky,
emulg6torov, prisad.

Zataiuiuco tu pOsobia kvapaln6 uhtovodrky.
Neprfpustne su rozvetven6 parafiny a hlavne poly-
kondenzovan6 aromatick6 uhlovodky (obmedzujuca
biologickd odburatelnost, akumuldcia). Prijateln6 s0
biele oleje, pricom hranicnd hodnota pre
kanalizacnf poriadok sa uddva na 20 mg.l'.

Problematickou chemickou ldtkou su v tlchto
prostriedkoch oxyetylovan6 alkylfenoly vo funkcii
emulgdtora, ktord sa najcastej5ie vyuZivali pre svoje
technicko-fun kcn6 vlastnosti.

TPP k pred0prave

Sticfrty sa neoznacuju za zvlaill nebezpecn6

5B

latky. Prfrodn6 Slichty (Skroby, gleje) s0 biologicky
odburateln6, ale podmienuj0 si sledovanie v odpa-
dovlich voddch pre vysoku spotrebu kyslka pri
rozklade. Pri synteticklch Slicht6ch sa predpo-
klada ich spdtn6 ziskavanie, resp. elimindcia.

Pre preUupravu bavlnenfch materidlov
pouZivan6 vyvdracie prostriedky obsahuju okrem
tenzidor4ic,h zloliek komplexotvorn6 a sekvestra-
cn6 prfsady, ktonich obsah sa reguluje. Obsah fos-
foru nemd prekroait 0,sVo hmot., kyselina nitrilo-
trioctovd (100%) 5,0%o hmot., kyselina etyl6ndia-
mintetraoctovd 0,syo hmot.. Niektor6 predpisy
EDTA povaZuj0 za nepripustn0 lAtku. Dopad poull
vanfch n6hrad (zeolity, citrdty, polykarboxyl6ty) na
2ivotn6 prostredie je v sledovani.

Pre mercerizaciu, hirhovanie, karbonizlciu sa
uplatnuju pomocn6 prostriedky vo funkcii zm1ea-
diel s prisadami na ochranu vl6kna. Nepripustnd su
fenolick6 produkty, reguluje sa obsah organickfch
fosfdtov. easto sa vyuZivaj0 tenzidom prfbuzn6
latky s rozvetvenlm alkylovlTm retazcom pre v!-
raznl zmdcacie fcinky s odpovedacou stdlostou
pri danom pH, no s problematickou biologickou
odburatelnostou.

TPP pre farbenie a tlac

TAto skupina predstavuje z aplikacn6ho hla-
diska vdc5f pocet prostriedkov, ktore obsahuju
rOznorod6 organick6 i anorganick6 ldtky, povrcho-
voaktivne prostriedky a aj netenzidov6ho typu.

V prvom rade treba upozornit na zakazand
pouZivanie pren65acov s obsahom halog6n-
zlucenfn alebo na difenytovej baze, problematick6
polykondenzovane aromatickd sulfondty ako rezer-
vacn6 prostriedky. Reguluje sa pouZivanie infch
organickych rozpuStadiel (rozpu5tadld farbiv, hyd-
rotropne latky, uryichfovace farbenia), polym6r-
nych latok.

U pravdrens k6 prostriedky

Tieto prostriedky su zastupene Siroklim
spektrom chemiclqich latok. Pre niektor6 sa
vytvorilo jednoznacn6 alebo obmedzujuce ekolo-
gicke stanovisko z hladiska biologickej odbura-
telnosti alebo toxicity:
- regul6cia na obsah talkych kovov (katalyzatory

pre nekrcivu a nezrAlav0 0pravu)
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prisnou kontrolou na formaldehyd pri pouZivanf,
napr. d imetylold ihyd roxyetyl6nmodovi na
(DMDHEU), ale aj nov5ie pouZfvan! produkt
z dimetylmocoviny a glyoxalu (DMUG). Tu sa
odakdva, napriek roz5irujucej sa ponuke bez-
formaldehydovlich sietovadiel vfraznej5f
techn ickoeko log ickf po kro k.

- rezistencia najmd fluorkarbonovlich disperzii
v prostredi

- ohranicn6 pouZivanie kationovfch zmdkco-
vadiel, najmd klasickrich am6niouich sofi.

UniverzSlne TPP

Su to prostriedky vdcSinou tenzidov6ho typu
ako zmdcacie, pracie, dispergacn6, emulgacn6
prostriedky.

Zitkladnym poZiadavkom je tahkd biologicka
rozloZitelnost tenzidov. Spociatku bol limitovany tzv.
prim6rny rozklad, pod ktonim sa rozumie minimdlna
transformdcia molekuly, veduca k strate charakte-
risticklich vlastnosti (povrchovd aktivita, penivost).
V sucasnoti sa prim6rny rozklad povaZuje jedno-
znadne nie za dostatocnf, pretoZe nevylucuje aku-
mul6ciu uZ dalej stabilnfch metabolitov v prostredi.
V rdmci krajin OECD sa v sucasnosti Standardi-
zovali postupy novSel koncepcie posudzovania bio-
degradability. Pre tzv. uplnu biologicku rozloZitelnost
sa ureuje stanovenie ubytku organick6ho uhlka
(DOC - dissolved organic carbon) z kvapalnej fazy
biologick6ho m6dia alebo stanovenie biochemickej
spotreby kyslka (BSK) ci produkcie CO,. Pri uplnom
biologickom rozklade dochddza k degraddcii
molekuly a2 na CO, HrO a novu biomasu. Takto
sa posudzuje biologickd rozloZitelnost vSetkrich
organiclgTch ldtok.
Podl'a doporucenia OECD sa limituje:
- primdrny rozklad a- a n-tenzidov nad 90% ako

% MBAS (metylen blue active substance) pre a-
tenzidy, %o BAS (bismuth active substance) pre
n-tenzidy

- upln! biologicky rozklad nad 70%o DOC, pricom
BSK,, musi byf na 60Yo TSK fl-SK - teoretick6
spotreba kyslka na oxiddciu molekuly na CO,
a H,O,resp. produkcia CO, nad 60% teoretickej
produkcie COJ.
Poznanie o biologickom rozklade tenzidov je

najd6slednej5ie pri a- a n-tenzidoch. Neprfpustn6 je
pouZivanie tenzidov s uplne rozvetvenfm hydro-
fobnym retazcom (|-ABS), na bAze kopolym6rov
EO/PO, oxyetylovanfch alkylfenolov. Postupne sa
vytvdra zatial nedodiskutovan! nAzor na katio-
nov6 a amfolyticke tenzidy.

V Nemecku sa podla doporucenia CESIO (5.
zmeny EHS - doporucenia 67/548) zatrieduju do
skupin podl'a stupna nebezpecia pre vodu.
Do 2. triedy patria:
- linedrne alkylbenz6nsulfonany (C,o - C,J
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- sekund6rne alkdnsulfondty (C,. - C,)
- alkylsulfaty (C, - C,J
- alkylpolyglykoletersulfdty (C,, - C,r,2 a 3 EO)
- alfa-olefinsulfon6ty
- alkylsulfojantarany
- alfa-metylestersulfondty
- mydla
- oxyetylovan6 mastn6 alkoholy
- adukty EO/PO na mastnf alkohol
- alkylolamidy
- imidazoliniov6 soli.
Do 3" triedy patria:
- alkylbenzyldimetylamonium chlorid
- cetyltrimetylamonium bromid
- cetylpyridinium chlorid.

Pracie TPP pre zvyraznenie cistiaceho ucinku
na mastn6 necistoty obsahuj0 organick6
rozpu5tadld alebo tieto sa pouZrvaju samostatne
ako deta5ovacie prostriedky. PouZivan6 prchav6
halog6nzluceniny ako dichlormetdn, 1,1,1 -trichlor-
etan, 1,1,2,2-letrachloretdn, trifluormetan, 1,1,2-lri-
chlorfluoretdn sa nahradzuju alkoholmi, glykol6-
termi, vysokovriacimi alifaticklmi uhlovodkmi ai.
Ndhradami sa dosiahne podstatne lepSia biolo-
gickd odburatelnost, no nie vZdy rovnocenna
cistiaca 0cinnost alebo probl6mom je horlavost,
dostupnost.

S0casn6 uivojove trendy v oblasti TPP s0
podriaden6 ekologicklm poZiadavkdm. Je zame-
ranf na vfber chemickfch ldtok, ktor6 su pre Zi-
votn6 prostredie nezalalujuce alebo mdlo Skodliv6
a d6sledne sa pozoruje ich vplyv na prostredie
pred technickym vyuZitim. SustavnlTm Studiom sa
roz5iruje okruh lAtok, ktonich poznanie ekolo-
gickeho rizika sa prehlbuje.

V oblasti tenzidov je vfvoj orientovanf na pri-
rodn[ recentnu surovinovu bazu. Nov6 ekologick6
TPP je vsak alternativne rieSenie a nie priame pre
vy55i stupen ekologiz6cie textiln6ho zoSl'achto-
vania:

ch6mia

ekologia - textiln6 zoSl'achtovanie

2. WORBA ZIVOTNEHO PROSTREDIA

Samotnyi Wvoj v textilnom zoSfachtovani
aktivne rie5i potrebu zdsadn6ho zn(Zenia zalalo-
vania prostredia, ekologiz6cia sa stala prioritou
technick6ho rozvoja.

Prvlm predpokladom ekologick6ho pristupu
je popis a vyhodnotenie suhrnnfch ekologickych
ucinkov na cel! kolobeh Zivota textilu (Wroba -
- pouZivanie - oSetrovanie - likvid6cia - spdtn6
vyuZivanie), vypracovanie ekologickej bilancie
v energetickom a materidlovom toku. Urcuje sa
celkovd a jednotliv6 spotreba energie, surovln
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a pomocnfch l6tok, vyhodnocuje sa stupefl riztka
vzniku Skodlivin, odpadov a energii. Podla druhu
textiln6ho uirobku sa porovnSvaj0 varianty a voli sa
textilna surovina, technologick6 postupy opraco-
vania, naroky na udrZbu a likvid6ciu, aby sa zistili
ekologicky slab6 miesta a jednotlive tizy cyklu sa
komplexne vyhodnotili z ekologick6ho, technick6ho,
modneho a ekonomick6ho htadiska pred rozhodnu-
tim vstupu na trh s nouim vlTrobkom. Sprdvnym
vykonanim ekologickej bilancie je moZn6 sa vyhnUt
pouZitiu ekologicky viac alebo menej Skodlivfch
TPB vzniku neZiaducich Skodlivin a odpadov.

S ohladom na ekologickd vplyvy TPP by nemal
vlTrobca textilu zab0dat na jeho f6zu pouZivania
a oSetrovania. Musf si byt vedomf ekologickfch
ucinkov chemik6lif, ktor6 sa pouZili pre
zoSlachtovaci efekt a su nanesen6 na textilnli
r4irobok, ale aj ekologick6ho zalalovania pri 0drZbe,
resp. likvidacii.

Ekologickd optimalizdcia sa v sucasnosti stala
zdkladnou koncepciou technick6ho rozvoja pre
textiln6 zoSlachtovanie. PrinSSa ciastocn6 zlep5enia
pre jednotliv6 technologicke stupne, ale aj
nekonvendn6 technologie. Tento intenzivny vwoj
ovplyviuje aj trendy v oblasti TPfl najmd v tfchto
r4iznamoch:

- infch zo5lachtovacfch medii ako voda (kvapalnyi
amoniak, CO, v nadkitickom stave, plazma,
vzduch, aerosoly...)

- minimalizftcia alebo vyludenie potreby tra-
dicnfch TPP

- enzymatick6 opracovanie textilu, dosiahnutie
zoSlachtovacieho efektu mechanickou techno-
logiou.

N6stup ekologizdcie v textilnom zoSlachtovni
prin65a neohranidenu problematlku. R6znia sa
vfchodiska a a1 postupy na jej rie5enie. Refer6t
informativne niektor6 nacrtol. Z pohtadu
formul6tora TPP je potrebnyi neustdly ekologickf
dialog medzi vfrobcom a spotrebitelom, lebo
stupei ekologick6ho poznania a uvedomelosti by
maf byt u nich prinajmen5om rovnal<! a neustdle
sa obnovujuci.

Uvdeny A6nok odznel ako predndSka na odbornej
konferencii "Ekol6gia v textilnej vfrobe", poriadanej pri
prtleZitosti 25. vlroAia zaloZenia Vlskumn6ho ustavu textilnej
chdmie v Zitine v dr\och 19.-20.4.1995.
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THE FRICTION COEFFICIENT OF LINEAR AND AREAL
TEXTILES

Sodomka. L.

Technical university,461 17 Liberec, Czech Republic

In the paper the problem of measuring of statical and dynamical friction coeffient of fibers and areal textiles is
solved. lt is also shown that the friction coefficient has an anisotropy that can be quantified through the index
of friction which is defined also in that paper.

In der Arbeit wurde gelost das Problem der Messung eines Koeffizients der statischen und dynamischen
Reibung von Fasern und Fldchen-Textilien. Es ist auch bewiesen, dass der Reibungs-Koeffizient eine
Anisotropie hat, die man quantitativ beschreiben kann mit der Hilfe eines Reibungs-lndexes, der in dieser
Arbeit definiert wurde.

Pa:pa6orana upo6.uelta u3MepeHtrf l  xos$drnqnenra crarf lrrecKor-o E AEHaMErrecKoro rpe IIuf l  Bo.rroKotI tr

u.r locKtrx reKcrtrJrbEblx Marepaaros. f loxarano, rrro xol$$urluerrr rpeHtrr o6ra.qaer anurorporueti ,  Koropyrc

NIO)|(EO KO.TItrTIeCTBeSHO Bblpa3trTb C trolrIOUSrc Otrpe.qe.r leII I IOfO B CTaTbe trI IAeKCa TpeHtrt.

V prdci sa rieSi problOm merania sudinitel'a statick6ho a dynamick6ho trenia vldken a plo5nych textilii. Je tieZ
dok6zan6, Ze koeficient trenia md anizotropiu, ktorti je moZn6 kvantitativne vyjadrovat pomocou indexu
trenia, definovan6ho v pr6ci.

The friction is one of the many effects playing
the very significant role not only in the live but also
in technical, scientific and textile praxis. In most
important cases the friction is being met between
the solid materials. The quantification of the solid
material friction is being made through the friction
coefficient, that is defined with the Coulomb friction
law [1]. For the friction estimation some theoretical
idea can be used [2], but for the technical
application the friction coefficient has to be
measured, because the friction coefficient is
dependent on all factors appearing in the praxis as
the geometrical, physical, chemical and surface
effects and interaction of surfaces are.

The measuring of the coefficient of friction
material couple is exceedingly important and
extended in textile fields [3,41, namely between
fibres and compact solid materials, between fibres
itself and between areal textiles. In that paper the
measurings of the friction coefficient between fibres
and areal textiles are made, on the new simple self
developed and made tribometer based on the
classical principle of the slope plane [5,6]. l ts
principle is on the fig. 1. At the measurements of the
coefficient of friction of two fibres the one is put
around the other and the friction angle at the
beginning o-b and stopping c).s of fibre motion is
measured. The statical f" and kinetical f* coefficients
of friction has been calculated after the well known
formula, so that

f"* = tgc/. o"

Vtakna a textit 2(2) 61-63 (1995)

The same measuring technology has been
done also for the measuring of the friction
coefficient of the areal textiles. On the tribometer
the couple of the following fibres and areal textiles
have been measured: fibres carbon/carbon,
carbon/glass, carbon/cotton and areal textiles:
polypropylen web fabric/polypropylen web fabric,
polypropylen web fabric/cotton twist woven,
cotton twist woven/cotton twist woven. The areal
textile fabric friction coefficients have been also
measured in dependence on the mutual
orientation of textiles inorder to establish the
anisotropy of the friction coefficient. The results of
the measurements are summarised in the followinq
tables.

Table 1
Friction coefficients of fibres

Frict ion couole Frict ion coeff icient

statical kinematical

carbon/carbon

carbon/glass

carbon/cotton

cotton/cotton

It is shown that the friction coefficient is also
dependent on the weight which has been hung on
the put around fiber. The dependence is
approximately linear as it is shown on the tig.2.

0.30
0.34
0.64

0.26

0 . 2 2
0 . 2 0
0.42

u . t 4

es)

( 1 )

6.1



Table 2
Friction coefficient of areal textiles

Fig.  1
The principle of measuring of friction coefficient
O is the angle of the anisotropy.

0 , 3 0

0,2 5

0 , 2 0

Fig.2
The dependence of the friction coefficient f (statical) and f, kinetical
on the mass of weight acting on the overhanged fibre.

The first friction couple has been shown no
anisotropy while the all other ones have been
shown the observable anisotropy in the friction
coefficient. lf it will be accepted as a rneasure of
friction anisotropy the anisotropy index A of the
friction

A = (f,"* - f.iJl(f,"* + f.,J

where f.*, f.. are the maximal, minimal values of
the friction coefficient in dependence on the angle
measurements, one can estimate the anisotropy of
friction. The anisotropy indexes A of friction are
introduced in the last column of the table 2. From
these values it is seen that for the friction couple
polypropylen web/polypropylen webs no
anisotropy of the friction coefficient has not been
observed. The anisotropy of the other textile
couples differ in anisotropy index with in one order
that means the anisotropy is in these cases
significant. The anisotropy of the kinetical friction
coefficient is not so prominent as the anisotropy of
the statical one.

ln the paper it has been shown that the
tribometer used for the friction coefficient of linear
and areal textiles can be measured.
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Friction couple Friction coefficient
statical kinetical

Anisotropy
index A

As Ak

Polypropylen webs/
polypropylen webs 0,54

Polypropylen webs/
cotton twist woven 0.74

0,003 0,003

0,08 0,003

0,226 0 ,11

0,07  0 ,001

(2)
0,51

0,58

Cotton twist woven/
cotton twist woven 0,97 nor iron 0,65

0,61 iron 0,51

-
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souerNffEl rReni oEmoWcH A pLoStrYcH TExnui

Sodomka. L.

Technickd univerzita, 461 17 Liberec, aR

Tieci sily hraji velkou ulohu v mnoha tech-
nicklch aplikacich. lieci vlastnosti jsou kvantifiko-
vdny soucinitelem tienf , co2 je velmi sloZitd velicina,
kter6 musi bft urcov6na pro v6t5inu techniclctich
podminek mdienfrn. V cldnku je uvedena jedna
z moZnlich metod m6ien( soucinitele tieni vldken
a ploSnfch textilii na tribometru vlastnl konstrukce,
zaloZen6m na naklon6n6 rovin6. Na tomto tribo-
metru byly mdreny soucinitel6 tieni jak izolovanfch
vl6ken pil kolm6m piekffZeni, tak i vldken tvoffci
plo5n6 utvary jak je znlzomilno na obr. 1. Soucini-
tel tienf byl urcovdn z tangenty tihlu, pri ktordm se
uvedl tieci piedm6t do pohybu (statick! soucinitel

tieni) a tangenty 0hlu, pfi kter6m do5lo k zastaveni
tieciho t6lesa (dynamickf soucinitel tieni). Touto
metodou byly meieny soucinitel6 tieni uhlikovlich
vldken, soucinitel6 tieni mezi uhlikonimi vldkny
a vldkny sklendnfmi, mezi uhlkovfmi vl6kny a ba-
vlndnou prtzi a mezi bavlndnou pifui. D6le byly
mdieny soucinitele tieni mezi dvojicemi tkanin
polypropylen/polypropylen; polypropylen/bavlna
a bavlna/bavlna. Mdieni uklzala anizotropii sou-
cinitele tieni tkanin. Pro hodnoceni anizotropie
soucinitele tieni byl v cl6nku zaveden index
anizotropie soucinitele tieni, kteni je mfrou leho
anizotropie.

o o q \ Vtdkna a textit 2(2) 61-63 (1995) 63



INVESTIGATION OF UNIFORMITY AND REI U(NilON
PHENOMENA OF BIAXIALLY ORIENTED POLYPROPYLENE

FILM BY TMA METHOD

Marcincin,  A.,  Zemanovd, E. , 'Balal ,  M.,  "Kuchalfk,  J.

Faculty of ChemicalTechnology, STU, Radlinsk5ho 9, 812 37 Bratislava
'CHEMOSVIT-CHEM, a.s., 059 21 Svit, Slovak Republic

The various types of biaxially oriented filrn from polypropylene by thermomechanical analysis method (TMA)
were investigated. From experimental results its follows that very good mechanical properties and
dimensional  s tab i l i ty  o f  the 6  grm f i lm 'CHEMOSVIT 'can be fur ther  improved by a  modi f icat ion o f
thermosetting process. TMA method is very suitable for study of the relaxation process in polypropylene thin
f i lms.

V pr6ci sa met6dou termomechanickej analyzy (TMA) Studovali vlastnosti r6znych typov biaxi6lne
orientovanlich polypropyl6nouich f6lii. Z experirnentdlnych vfsledkov vyplliva, 2e vel'mi dobr6
mechanickofyzik6lne vlastnosti a rozmerovu stabilitu 6 pm f6lie 'CHEMOSVIT' je moZn6 d'alej zlep5it [pravou
termosetovacieho procesu pri vfrobe. Termomechanick6 analyza sa uk6zala ako vhodn6 met6da pre St0dium
relaxaenfch procesov v tenkyTch polypropyldnornich f6li6ch.

1.  INTRODUCTION

Nowadays, biaxially oriented polypropylene
(BOPP) film has displaced practical by in full
extension hitherto used dielectric materials in power
capacitors for the sake outstanding dielectric
propereties, srnall thickness and lower price.
Polypropylene is noted for a unique set of
properties, which combine stable dielectric
properties in the operating temperature and
frequency range along with an adequate dielectric
constant 11,21.

High orientation of macromolecules and
supermolecular particles at small inequality of
orientation and structure in the both axial and
perpendicular direction [3] as well as of thickness,
and the possibility of specially rough surface
creation of improving the wettability and
impregnation of power capacitors by a dielectric
liquid are further priorities of biaxially oriented
polypro pylene f tlm [  -71.

Some polymers like polyethylenterephthalate
and polycarbonate, polyimide as well as polysulfone
have significantly higher dielectric constants than
polypropylene but they are too costly in the base
resin and inacceptable for common consumption or
they have critical property defects as a significant
dissipation factor rise in the operating temperature
range, which made the capacitor subject to thermal
runaway [B-1 11.

Apparent draw back polypropylene is its small
resistance to chlorinated solvents and transformer
oils. On the other hand, approximatelly 10o/o amount
sorbed into the polypropylene has a beneficial effect
on the intrisic dielectric strenght.

Biaxially orientation of polypropylene film
results in a significant improvement in both
mechanical properties and dielectric performance.

64

Dielectric strenght of BOPP film is higher than of
unoriented film by at least a factor of two.
Mechanical propedies of the film, mianly tenacity,
elongation and Young's modulus 112-141, are
necessary for the machine-ability of capacitor
grade films. They allow high speed processing and
prevent the film from stretching and necking.
Furthermore, a stretched film has to have small
relaxation, which cannot create wrinkles in the
wound roll.

Power capacitors are usually capable of with
standing temperature up to 100'C. The BOPP film
must be dimensionally stable at this temperature
and relaxation processes, which cause shrinkage
of dielectr ic after winding, must be on minimum
level.

That is why polypropylene must be heat
setted ussually by passage of the biaxially oriented
film over heated rolls. Consecutive rolls are of
steadilly increasing temperature until the setting is
complete fol lowed by a quench rol l .  The shrinking
film uniformity and level of stress and stress
relaxation are determined mainly by temperature of
setting. The stabilized film has a rest shrinking
depending on temperature of processing or using.
Therefore, it became necessary to characterize
capacitor film by temperature stress relaxation
curves [2,15] .

This method measures the stress generated
by a f i lm BOPP sample f ixed in a set of Instron or
TMA jaws, surrounded by a heater, which can heat
the film at fixed rate. Practicle experiences show
that shrinking of BOPP f i lm in axial direct ion could
be to 3% and to 1yo in perpendicular direct ion.
These parameters are only orientation values
because relaxation processes are dependent on
mutual interactions between film and dielectric oil,

Vtdkna a text i t  2(2)  64-7O (1995)
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which partly swells and dissolves in the film [16].
It has been shown that the partial solubility of

the oil in the dielectric improves the dielectric
integrity of the capacitors.

With regard to relevance of shrinking of
dielectric material for power capacitors in this paper
the thermomechanical behavior, mainly the
relaxation on processes of BOPP film of fy
Chemosvit-Chem and conditions of improvment of
the dimensional stability were studied.

2. EXPERIMENTAL

Materials:
Biaxially oriented polypropylene films (BOPP)
a, BOPP film Chemosvit-Chem a.s. thickness 6pm

and 20 gm
b, BOPP film Hercules a.s. (USA) thickness 10 pim
c, BOPP film lCl a.s. (USA) thickness 10 pm

2.1 INVESTIGATION OF RELAXA'TION
UNIFORMITY BY TMA METHOD

Experimental work has been oriented to the
choise of temperature - time regime at constant
(tension) stress of sample and investigation of
deformation {elongation, shrinking} uniformity of film
in axial and transverse direction. From requirement
for dimensional stability follows that one can obtain
sufficient information in the temperature range from
30'to 130"C and stress range 0.3-1 .2 MPa.

The sample of film {20 mm length and 4 mm
width) fixed in a set of TMA at constant stress was
heated by a speed of 10"C min ' up to 130"C. The
sample was kept at this temperature 3 min and the
stress was broken after this time. The basic
permanent tension was 0.45 MPa. Measurement
was realized in air atmosphere.

From results of this simple experiment one can
observe elongation or shrinking of foil under the
temperature time -stress regime . Two types of plots
were drawn: Deformation of sample vs. time and
deformation vs. temperature. Typical curves of TMA
analysis are given in Figs. 1 and 2.

^ l i l ' . - - , -  1 1'nf , i /ll, 
- - 

lrco lf  l I l \
r - l  l - - - - - - - { ' " 1  ] '. 1 - 1 1 . .

, ' , 1 / l . , i

x l G 2
J

t- tNl

l

I

0

- l

T [ 'C I

Fig.2
TMA of  the 6 pm f i lm 'CHEMOSVIT",  Load 0.9 MPa, Dependence
of the deformation on temperature

From the results follow that the elongation -

time curve has an "s" shape with increasing of film
elongation in axial direction from 70-75'C
temperature. The elongation of film finished at
constant temperature. When the load is abolished
the process of relaxation begins and shrinking
follows. Elongation and shrinking values are
proportional to tension of film between TMA jaws
in the beginnig of experirnent. From the plot of
deformation vs. temperature follows the plastic
flow of a 6 prm film above 50"C under experimental
conditions. This effect is very significant
particularly over the temperature 120"C. The
ihcreasing of elongation of the film is constant in
the range of temperature 60-90"C and it is
proportional to load used at the measurement.

2.2 RELAXATION UNIFORMITY OF THE BOPP
FILM

Deformation and relaxation processes of a
biaxially oriented polypropylene film (6 pm)
"Chemosvit" through whole breadth from margine
to centre in machinery direction were evaluated, at
the temperature range from 30 to 130"C heating
speed 1O"C/min and constant load of film {tension}
0.9 MPa. Elongation values at temperature -130"C

and shrinking of the film after tension breaking
(Fig. 1 ,2) are given in Tables 1 and 2. From these
results follow an evident nonuniformity caused by
conditions of the transverse deformation process.
On the contrary both the elongation and shrinking
of film in perpendicular direction are not significant
and have a minimum of scatter.

From anal.ysis revealed in Tab. 1 it follows that
higher values of elongation in the axial direction
at heating sample to 130"C at constant load
were obtained with periodicity in transver

l', I i i ' l
l i i l t ' i , . ] '
I ' i /  l t  r  I
i  /  r0 . l , rq6 l

' l , l  i  I '
l i i l t t
I'i / |

..1 /____]juqoi  /  'o . l ' tq6 l
o i . ' - - l  , -  i - l

0  l r )  : o  
1  1 " r , n1  

l o

F i g . 1
TMA analysis of  the 6 pm f i lm "CHEMOSVIT",  Load 0.9 MPa,
Dependence of the deformation on time

Vldkna a textit 2(2) 64-70 (1995)tro5\ 65



l+

l 5

TT\4A
e [%)

t [min]

Fig.3a)
TMA of the 20 pm film "CHEMOSVIT", Load 0.3 MPa
Dependence of the deformation on time
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Fig.3b)
TMA of the 20 pm film "CHEMOSVIT", Load 0.3 MPa
Dependence of the deformation on temperature
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Fig.4b)
TMA of  the 10 pm f i lm "HERCULES ,  Load 0.6 MPa
Dependence of the deformation on temperature

With regard to the fact that uneveness and
periodicity of film elongation or shrinking in axial
direction present only rest processes in the foil
after a long period since its production, these
relaxations may cause a thickening of the film and
non uniformities across the roll.
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F ig .4a )
TMA of  the 10 pm f i lm "HERCULES",  Load 0.6 MPa
Dependence of the deformation on time

direction, aproximatel ly in a distance 40-50, 90-110,
140-150 and 190-200 cm from the margine. Some
maxima are more expressive than other ones.

Shrinking of the film at 130"C is relatively small
{up to 2.0%l in axial direction and it is proportional
to elongation at lower temperature. Shrinking of the
film in transverse direction is very small up to 0.6%
fl-ab.2).
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2.3. DIMENSIONAL STABILIW OF BOPP FILMS

Typical plots of thermomechanical analysis of
the 20 pm BOPP film {Chemosvit} in a similar
temperature - load - time regime as it was
mentioned above are drawn in Fig. 3. From results
revealed in Fig.3 it follows that maximum of film
elongation in axial direction is at a temperature of
70-80"C. Futher, the elongation gradually decreases
above this temperature range and over 120"C a
shrinking is observed. The sample of the 10 pm film
(Hercules) has a similar behavior (Fig.4). A small film
elongation at a temperature increased up to 110"C
and significant shrinking above this temperature in
both axial and transverse directions were observed.
A higher dimensional stability of the film at
processing temperature (-100"C) is assumed. One
can obserue even higher stability for the BOPP film
produced by ty lcl (Fig. 5). The plots of
thermomechanical analysis are very similar to those
for the 6 pm film Chemosvit, but with lower
elongation values i .e. only 1.5% and 0.5% in axial
and in transverse directions, respectively. The "lCl"
film is practicaly futty deprived of all internal
tensions. Moreover relaxation processes with small
relaxation time are finished at experimental
temperature. This film is a type of a foil with high
dimensional stabi lity.

There is a possibility of dimensional stability
improvement of the film (6 pm thickeness) by a
thermosetting process at higher temperature 70-
130'C under tension. Fig.6 confirms this prediction.
From results revealed in Fig.6 it follows that by a
modification of the thermosetting process the high
dimensional stability of the 6 pm film (Chemosvit) is
compareable with that for the lCl film (10 pm).

From present experimental results it follows,
that by a suitable choice of condition for
thermomechanical measumerents one can obtain
valuable information on deformation-relaxation
processes in BOPP films and possibility of
improvement dimensional stability of this one as a
significant parameter for its application in power
capacitors.

Fig. 5a) 
r lmrrtl

TMA o f  the  10  pm f i lm  " lC l " ,  Load  0 .6  MPa
Dependence of the deformation on time
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Fig.5b)
TMA of the 10 pm f i lm "lCl",  Load 0.6 MPa
Dependence of the deformation on temperature
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Fig.6a)
TMA of the 6 pm film "CHEMOSVIT" after modification of the
setting regime, Load 0.9 MPa

Dependence of the deformation on time
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Table 1
Elongation and shrinking of 6lrm film in axial direction versus distance from margin

Distance Elongation Shrinking
from margin Yo Yo

cm

Distance Elongation Shrinking
from margin % %o

cm
0  7 . 1 A  1 . 8 2
10  8 .41  2 .00
20  8 .00  1 .87
30 7.96 2.06
40  B .B0  2 .16
50  7 .22  1 .84
50  8 .34  1 .82
B0 9 .12  2 .22

100  8 .92  2 .01
1 1 0  9 . 6 2  2 . 0 1
120 8.64 1.98
130  9 .50  2 .27
140  9 .27  1 .99
150  7 .56  1  .75
150 8.69 1 .85
180 9.60 2.09
200 B.5B 1.75

Table 2
Elongation and shrinking of 6 pm film in transverse direction at 200 cm from margin versus length in axial directron

Distance in
axial direction

c m

Elongation

o/o

Shr ink ing

%
1 0
20
30
40
50
60
70
80

4.03
4.74
4.63
4.75
4.59
4 . 1 3
4.27
4.23

0.34
4.57
0.61
o.62
0.61
0.63
0.59
0.50

6B Vldkna a textil 2(2) M-7O (1995)
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Biaxi6lne orientovan6 polypropyl6nov6 folie
vdaka svojim vfbornfm dielektricktim vlastnostiam,
malej hrubke a nlzkej cene v sucasnej dobe v plnom
rozsahu nahradili predtfm pouZivan6 dielektrikd
v silouich kondenzdtoroch. Samotny polypropy6n
sa vyznacuje stabilnfmi dielektricKymi vlastnostami
pri prevddzkovej teplote a frekvencnom rozsahu
spolu so zodpovedaj0cou dielektrickou konStantou
[1 ,21.

Vysokf stupen orientdcie pri malej nerovno-
mernosti Strukt0ry -a tiel hrubky na velkej ploche,
dalel mo2nost tvorby Specidlne zdrsnen6ho po-
vrchu, ktoryi napom6ha dokonalej impregndcii
dielektrickou kvapalinou, predstavuju dalSie pred-
nosti polypropyl6novej biaxi6lnej folie 14-71.

Niektor6 polymery maju sfce vyS5ie diele-
ktrick6 konStanty avSak s0 cenovo pre masov0
spotrebu neprijatelne, napr. polyimidy a polysulfony,
alebo maju niektor6 nedostatky ako znaeny n6rast
rozptylov6ho faktora pri prev6dzkovej teplote, napr.
polyetyl6ntereftal6t a polykarbondt [8-1 1 ].

K nevlihoddm polypropyl6nu patri malA
odolnost voci chlorovanfm transform6torovfm
olejom, v ktonich sa cast amorfn6ho podielu
polypropylenu rozpuSta. Polypropyl6n naopak
sorbuje asi 1O Vo tychto kvapalin, do vedie k zv!-
Seniu dielektrickej sily BOPP f6lie.

Biaxi6lna orientdcia polypropylenovej f6lie m6
za ndsledok zvfSenie tak mechanickofyzikalnych
vlastnostf ako i zlepSenie testov Zivotnosti. Diel-
ektrickd sila biaxidlne orientovanej f6lie je najmenej
dvojndsobnd ako pri neorientovanej alebo unaxidlne
orientovanej folii. MechanickofyzikAlne vlastnosti,
najmd poZadovand pevnost, taznost a Youngov
modul [12-14] su potrebn6 tiel pri strojovom
spracovani f6lii pre kondenz6tory. Dovotujti vysok6
nichlosti spracovania a zabranuj0 napinaniu a zulo-
vaniu f6lie. Napnutd folia musl mat minim6lnu
zmr5tivost a hlavne nesmie mat zmrStenie nerovno-
mern6, aby sa na folii nevytvdrali zahyby.

Kondenz6tory s0 kon5truovan6 spravidla do
teploty 100"C. Zmr5tenie musr byt do tejto teploty
minimSlne a folia musl byt rozmerovo st6la. Za tym
0celom je potrebn6 biaxidlne orientovan( foliu
stabilizovat, do sa m6Ze urobit prechodom f6lie cez
ohrievan6 valce s postupne zvy5ujucou sa teplotou.

Vtdkna a textit 2(2) U-70 (1995)

Poslednli valec je chladenf. Proces zmr5tovania
f6lie a iei stabilizdcia su determinovan6 najmi
hodnotou napdtia a jeho relaxdciou pri teplote
stabilizdcie (fixacie). Stabilizovan6 folia m6
zbytkov6 zmrStenie - relaxdciu v zdvislosti od
teploty prostredia. Preto sa kondenzdtorov6 f6lie
charakterizuju zdvislostou relax6cie napitia od
teploty [2-15].

Prakticky sa meria napdtie, ktor6 vznikA vo folii
upevnenej medzi celuste meriaceho zariadenia
(lnstron, TMA) vyhrievanej kon5tantnou ryichlostou.
Praktick6 skusenosti ukazujti, 2e zmr5tenie
folii v axi6lnom smere by malo byt do 3Vo, v smere
priecnom do 1 Yo pri 100"C. Tieto parametre vSak
su len orientacn6, pretoZe relaxacn6 pochody
bude ovplyvnovat eSte kondenzdtorovli olej, ktoryi
napuciava foliu (ciastocne sa v nej rozpu5ta) [16].
Ukdzalo sa, 2e ciastocnd rozpustnost oleja v diele-
ktriku je pozitivny jav, ktory zvySuje dielektrick0
integrAc iu kondenzdtora.

Vzhl'adom na zdvaZnost relaxacnych pocho-
dov folii kondenzAtorov6ho typu sme sa v naSej
prdci venovali termomechanickel analyze elektro-

. folii. Hodnotila sa rovnomernost relaxacnfch po-
chodov folie fy Chemosvit - Chem. a.s. a tieZ
podmienky zlep5enia rozmerovej stability elektro-
folie.

2. EXPERIMENTALNA CAST

Materi5l:
BOPP elektrofolia
polypropyl6novd fol ia)

(biaxidlne orientovan6

a, BOPP f6lia fy Chemosvit - Chem. ?.s., hrubka
6 p m a 2 0 p m

b, BOPP f6lia fy Hercules (USA), hrubka 10 pm
c, BOPP f6lia fy lCl (USA), hr0bka 10 prm

2.1 TERMOMECHANICKE HODNOTENIE
ROVNOM ER N OSTI R ELAXAEruYCN

POCHODOV

Experimentdlna prdca bola zameran6 na volbu
tep lotnocasov6ho reZimu pri kon5tantnom zataleni
vzorky a na hodnotenie rovnomernosti relaxacnfch
pochodov po Sirke folie. Z poZiadaviek na
rozmerov0 stabilitu vyplfva, 2e komplexnli
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pohl'ad na relaxacn6 procesy v elektrofolii i predsta-
vuje reZim v rozsahu teplOt 30 az 130 "C a zatale-
nia od 0.3 do .1 .2 MPa.

Vzorka tolie dhky 20 mm a Sirky 4 mm sa
zatalila konStantnlm napiitfm a pri ryichlosti ohrevu
.1O"C/min sa dosiahla teplota 130"C. Pri tejto teplote
sa vzorka temperovala 3 min a potom sa napatie
zruSilo. Zakladnf trval6 zalalenie vzorky bolo 0.45
MPa.

Z tohoto jednoduch6ho experimentu, pri
ktorom so zvySovanlm teploty dochddzalo k pre-
dlZovaniu folie a potom po uvol'nenf napitia k jej
kontrakcii bolo moZn6 urobit dva typy zdvislosti
a to: Zdvislost deformdcie od casu a zAvislost
deformdcie od teploty. Typick! priebeh tlchto
zdvislostije na obr. 1 a 2.

Ako vyplVva z vrisledkov tychto merani, pri
v5etkfch zalaleniach md casovd zdvislost esovit!
priebeh so zvfsenou elongaciou folie v pozdlZnom
smere od teploty 70 - 75"C. Pri ustdlenf teploty
ustaluje sa i predlzenie folie. Po uvol'nenf zataZenia
folia relaxuje, dochddza k zmrSteniu. Predlzenie
i zmrStenie f6lie je umern1 zataleniu v prvej fdze
experimentu. Zo zdvislosti deformdcie od teploty za
danfch podmienok 6 pm folia u2 pri teplote nad
50"C md sklon k plastick6mu toku. Tento sa prejavi
zvl65t vyrazne od 120 do 130"C. V rozmedzf teplOt
60 a2 90"C je prirastok prediZenia konStantn! a je
0mernf zal.aleniu.

2.2 ROVNOMERNOST FOLIE Z HLADISKA
R ELA)ICACI.IYC X POC HO DOV

V teplotnom rozsahu 30 - 130'C pri  rychlosti
ohrevu 10"C/min a zala2en( folie 0.9 MPa sa
postupom ako v 2.1 hodnoti l i  deformacn6 a re-
laxacn6 procesy biaxi6lne orientovanel folie (6 pm)
od l'av6ho okraja (v smere vfroby) po stred.
PredlZenie folie pri zvySovanf teploty, ako i zmrSte-
nie po zru5eni napdtia je v tab. 1 a2. Ako vyplfva
z vfsledkov v pozdiZnom smere je zrejmd urcit6
nerovnomernost f6lie vyplfvajuca z procesu priecnej
deformdcie. Naopak deformacn6 i relaxacn6
procesy v priecnom smere vykazuju vysokri
rovnomernost a minim6lny rozptyl..Z analyzy tab. 1
vyplfva, Ze vy5Sie hodnoty predlZenia v axidlnom
smere pri ohreve vzorlqy na teplotu 130"C pri
kon5tantnom napdtf sa zfskayf pri urcitej periodi-
cite. ZvlSen! sklon k plastick6mu pred[Zeniu je
potom na folii vo vzdialenosti od okrala 30 - 40 cm,
90 -  100 cm, 140 -  150 cm, 190 -  200 cm. Niektor6
maximd s0 vyraznejSie ako napr. v oblasti 90 - 100
cm, ostatn6 s[ menej vyrazn6.

Zmr5tenie folie pri 130"C po uvolnenf napdtia je
relativne mal6 v axidlnom smere (do 2,0Yo) a je
umern6 predlZeniu f6lie pri niZSej teplote.
Zanedbatel'nu hodnotu do 0.6% predstavuje
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zmrStenie folie v priecnom smere. Ked'Ze nerovno-
mernost a periodicita predlZenia i zmrStenia folie
v axidlnom smere predstavule u2len zbytkov6 po-
chody vo folii po dlhom case od jej vyroby, m62u
byt tieto pochody prfcinou nerovnomernej de-
formAcie folie po jej prfprave a teda i pricinou ne-
rovnomern6ho ndvinu folie po Sfrke.

2.3 ROZMEROVA STABILITA BOPP FOLII

Na obr. 3 je termomechanickd analyza iolie
Chemosvit -  Chem. hr0bky 20;lm v casovo
teplotno - napdtovom reZime ako pri folii o hrubke
6 ,um pri kon5tantnom zalaleni 0.3 MPa. Z vyplyva,
Ze so stupajucou teplotou sa dosiahne maxim6lne
predlZenie folie pri 70 - BO"C a potom s d'alSfm
zvy5ovanfm teploty dochddza ku zniZovaniu
predlZenia a2 ku kontrakcii pri teplote nad 120'C.
Podobne sa chovd vzorka BOPP folie hrubky 10
,um fy Hercules (obr. 4), kde pri  teplotdch do 110'C
vykazuje folia mal6 predlzenie a nad 1 10 C sa
vlznamnejSie zmr5tuje a to tak v pozdi2nom ako
ipr iecnom smere.  Rozmerova stabi l i ta  fo l ie
Hercules je teda vySSia. ESte vySSia je rozmerova
stabilita BOPP folie fy lCl (obr. 5), ktorej priebeh
deformdcie je podobny ako pri f6lii 6 !m
(Chemosvit) avsak s tym rozdielom, Ze predlZenie
dosahuje minimdlne hodnoty a Io 1.5%o v poz-
dlZnom a 0.5%o v priecnom smere. Fol ia lCl je
zbavena prakticky uplne vnutornych pnutf
a pochodov s malfmi relaxacnlTmi casmi.
Predstavuje typ vysoko rozmerovo stabilizovanej
fol ie.

Vfsledky experimentdlnel prdce poukdzali na
moZnost dalSieho zlepSenia rozmerovej stability
BOPP folie, hr0bky 6 Fm upravou procesu termo-
fixdcie pod napdtim pri vySSej teplote 70-130"C.
Prfklad tak6hoto zlepSenia je na obr. 6. Ako
vyplfva z obrAzku, takto stabilizovand 6 prm folia
Chemosvit - Chem. sa svojimi parametrami bliZi 10
prm fy lCl.

Z prezentovanlch vysledkov vyplfva, 2e
vhodnou volbou podmienok termomechanicklch
merani je moZn6 ziskat cenn6 informdcie o de-
formacnorelaxacnlch pochodoch v BOPP f6lii
a o moZnostiach zvfSenia jej rozmerovej stability
ako niznamn6ho parametra pre pouZitie v silovych
kondenzdtoroch,

VtAkna a textit 2\2) 64-70 (1995)
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P. Hodul. V. Demianovd. V. Prchal

Chemickotechnologickd fakulta, STU, Radlinsk6ho 9, 812 37 Bratislava

Cielom technologie zoSlachtovania je za-
bezpecit poZadovan6 vlastnosti textilu najvhod-
nejSie pre tenktoni ucel pouZitia napr. farbu, vzhlad
a zodpovedaj0ce dalSie 0Zitkove vlastnosti. V r6mci
zo5lachtovania sa pri technologickfch postupoch
pouZfvaju z6kladn6 chemikdlie, textiln6 pomocn6
prostriedky, voda a energie. Ak bol doned6vna
v strede pozornosti hlavne ucinok, ktory sa
zo5l'achtovanim dosiahol, dnes k nemu pristupuju
d0le2it6 ekologick6 poZiadavlty a to z dvoch hladfsk.
Na jednej strane je to technologia zo5lachtovania
a na strane druhej udrZiavanie textflii.

UdrZiavanie odevnlich textilii ci uZ pranim alebo
chemickfm eistenfm je nArocnf proces. Preto sa uZ
od dvadsiatych rokov, kedy bola vyvinutd uprava
mocovinoformaldehydovfmi Zivicami pre nekrcivu
upravu tkanin z viskozov6ho hodvdbu [1], rozvqaju
technologie zamerand na I'ahku udrZbu vlirobkov.
Easy-care, wash-and-wear, permanent press stj
dnes beZn6 typy uprav zahrnujuce uZ nielen tvarov0
a rozmerovu stalost, ale casto zarucujuce niZSiu
Spinivost (soi l  repel lent) a lahSie odstrAnenie Spiny
pri prani (soil release).

Zmeny v spOsobe udrZby chemicklm cistenfm
a pranim si vyZaduju aj inovAciu uprav pre l'ahku
udrZbu.

CHEMICKE EISTENIE

Vplyv chemick6ho cistenia na Zivotn6
prostredie je v poslednfch rokoch casto predmetom
diskusii. O buducnosti fluorovanfch uhlovodikov
rozhodla Montrealskd dohoda. V niektonich kraji-
ndch bolo ich pouZitie u2 zakAzane, v infch bud0
zakazan6 v priebehu niekotklich rokov. Perchlor-
etyl6n sa povaZuje za kancerog6nny. Hoci to zatial'
s istotou nebolo dokdzan6, z6konn6 predpisy prfsne
limituj0 jeho koncentrdciu vo vzduchu a vo voddch
a robia tak jeho aplik6ciu pri cisteni ekonomicky
ndkladnou. Okrem toho v europskych krajinach je
zaradeny medzi latky nebezpecnd z htadiska
znecistovania vOd. Ekologickf tlak na chlorovan6
rozpu5tadld vo v5eobecnosti neustdle rastie. Mini-
malizdcia emisii perchloretyl6nu si vyZaduje zavede-
nie technologie, pri ktorej sa pouZivaju uzavret6
stroje v hermeticky uzatvorenom priestore a odpa-
ren6 rozpu5tadlo sa odstranuje zo su5iaceho
obvodu vymrevovacou technikou. Postup je doplne-
nf adsorpenVm stupnom tak, aby sa znfZila koncen-
trdcia perchloretyl6nu v bubne a v ndplni pod
bezpecnostn! limit. Tieto zmeny su spojene s predl-
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1 0

g Petrochl6retyl6nu
/kg textilu

Podmienky su5enia

iI zoc/tr lI. t l Boc/1h

Obr .1
Sorpcia perchl6retylenu na vlnu a polyester (25 C / t h)

Zenim fdzy su5enia. Mechanickli a teplotny vplyv
na textilie sa zvy5uje. Niektor6 vldkna napr. vlna
a polyester absorbujri v amorfnych oblastiach
znacnd mnoZstvo rozpu5tadla u2 pri izbovej te-
plote (obr. 1). Pri podmienkach su5enia su hodnoty
podstatne vy5Sie. Zvy5ky rozpu5tadla sa potom
pomaly uvol'nulu po cisteni. Aj napriek doda-
todn6mu fcinku tunela zaraden6ho na zAver
procesu je predpoklad, 2e 1e tu urcit6 riziko emisie
v domdcnosti zAkaznka. Koncentrdcia perchlor-
etyl6nu tak mOZe preuiSit vSeobecne akceptovanu
limitnu hodnotu 0,1 mg/m'.

V suvislosti s probl6mami pri cisteni s per-
chloretyl6nom predstavuj0 urcit0 alternativu uhlo-
vodkov6 rozp05tadl6. Dnes su k dispozicii uhl'o-
vodkov6 frakcie so zanedbatelnfm obsahom aro-
maticklich zl0cenin, uzkym rozmedz(m teploty varu
a teda s niZ5ou toxicitou a men5im negativnym
ekologickfm vplyvom. eistiaci proces s dokonalou
meracou a regulacnou technikou umoZnuje pra-
covat s rozpuStadlami uhlovodkov6ho typu s te-
plotou zApalu nad 55oC bez vdcsieho rizika.

K explozii mOZe dojst iba ak je koncentrdcia
rozpu5tadla v atmosf6re v hraniciach danfch
medzou vfbu5nosti, ak je dostatocnd koncentrdcia
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kyslika a zdroj ohfla. V d6sledku vzniku statickej
elektriny v prostredi nepol6rneho rozpu5tadla treba
s iskrou, ako moZnou pricinou vfbuchu, pocftat.
Bezpednostn6 opatrenia sa preto zameriavaj0 na
zn(Zenie koncentr 6cie rozpti5tad la (zn iZen im tep loty
pod bod zdpalu) a tam kde je to nemoZn6 (napr.
pocas suSenia) na znftenie koncentruicie kyslika
(vyuZitfm v6kua MSG), alebo duskovej atmosf6ry
(SATEC, MULTIMATIC) I2l. Firma BOWE m6 vo
svojich strojoch in5talovan6 zariadenia na udrZia-
vanie koncentr6cii rozp0Stadla mimo medze W-
buSnosti.

Z ekologick6ho hladiska sa povaZuje pouZitie
uhlovodkovlch rozpu5tadiel za bezpecnu techniku.
Musia sa v5ak urobit opatrenia proti vfbuchu ako aj
na ochranu pOdy a vOd. Sorpcia rozpu5tadiel
vldknami je relatfvne mald. Pomal5ie odparovanie
rozpu5tadiel vyZaduje intenzifikdciu su5enia tak, aby
sa v maximdlnej miere rozpu5tadlo odparilo zo
v5etkfch Struktumych elementov textflie.
V sudasnom obdobi sa takto cisti asi 5 %o z celko-
v6ho objemu chemicky cistenlich textilif. VWoj
vhodnyich detergentov zvy5ujucich ucinok benzinu
a ekologick6 htadiska vytvdraju pre uhlovodkov6
rozpuStadld perspektivu.

PRANIE

NajdoleZitej5im rozp0Stadlom pre cistenie textili i
je voda. Prat moZno vSetky textiln6 vlrobky
oznaden6 Sti'tkom, na ktorom je vanicka s 0dajom
teploty. PrevaZn0 cast takfchto odevov si peru
uZivatelia v domdcnosti (50 %). Chemicky cistit sa
odporuca iba tie uirobky, ktor6 s[ citliv6 na vodn6
prostredie. Jednd sa o tieto vplyvy :

1. Relaxaend zrA2anie v pritomnosti vody.
2. Zrrtanie ako ndsledok vplyvu vody a mecha-

nick6ho nam6hania.
3. Nizka stdlost vyfarbenia vo vode resp. za

podmienok prania.
4. Nfzka st6lost proti posuvu nitf.
5. Rozpustnost 0pravnicklch prostriedkov vo vode,

alebo v detergendnom alkalickom kupeli.

V5etky Skodlive prejavy moZno vliznamne
ovplyvnit konednou upravou textilie, vhodnfm 4i-
berom zloliek ako i kon5trukciou odevu. Relaxacn6
zrAianie sa dd znadne znftit technologiou predzrd-
Zania, ako aj zn(Zen(m napdtia priadz( pri vfrobnom
procese. Nfzke stdlosti vyfarbenia a konednej 0pravy
zdvisia od vfberu vhodnfch farbiv a 0pravdrensklich
prostriedkov. Posuvu nitf zabranuje Speci6lna 0pra-
va.

Aj ked sa pouZiju najlep5ie technologie v textile
i pri konfekcionovani vldy zostdva urcit6 riziko
zvy5koveho zr62ania v d6sledku mechanick6ho na-
mdhania pri konvendnom detergendnom procese.

Javy uveden6 pod bodom 2. a3. a ciastocne
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distiaci odinok Zr62anie

Program
na jemn6
pranie

Program
na vlnu

Nov6
technika vl

prania

ba

Chemick6
distenie vl

PERC

Obr.2
eistiaci rjdinok pri novom postupe prania v porovnanis chemickym
distenfm a pranim v pradke pre domdcnost

i 4. moZno naviac ovplyvnit chemickou a mecha-
nickou strdnkou detergencn6ho procesu. KrUs-
smann t2l popisuje novu technologiu prania. Je
zalo2en6 na nizkej hodnote g-faktoru , (znften(
poctu otdcok bubna za minutu) a znfteni
reverzn6ho uhla, znilil sa i pomer kupeta. Pri
vySSom obsahu kupeta sa vldkna vzdjomne lahko
pohybuj0 ucinkom kompresnlch sil pri otdcani
bubna. Na celkovf ucinok procesu md svoj vplyv
i ch6mia prania. Jedn6 sa hlavne o vysokoucinn6
detergenty, ochrann6 prostriedky pre vl6kna,
aviv6Zne prostriedky a pod.

Aj napriek velmi miernemu mechanick6mu
namdhaniu pri tomto mokrom procese je vlsledok
prania z hladiska odstrdnenia Spiny podobnf ako
pri cisteni s perchloretyl6nom (obr. 2). Celkov!
vlisledok prania a hladkost vfrobkov na zdver
procesu z6visf od priemeru bubna pracky. Pre
takfto proces preto nie su vhodn6 pracky pre
domdcnost.

Proces mierneho prania vo vodnom prostredi
je jedno z vlhodnyich alternatrvnych rieSeni pre o-
chranu Zivotneho prostredia a splfra poZiadavky
zdkaznkov. Vysolai stupefl odstrdnenie Spiny
a Skvfn, prilemnd vOna a vfbornf ohmat urcite
prispej0 k jeho dal5iemu rozSfreniu.

Na druhej strane je potrebn6, aby sa

[]
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Obr.3
Bilancia celkovfch poZiadaviek na energiu pre jeden mili6n cyklov
nosenia
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Obr.4
PoZiadavky na energiu pri pouZivanivyirobku

textilnyi a odevnli priemysel vyhfbal talqim upravdm
a postupom, ktore p6sobia proti roz5ireniu praniaza
miernych podmienok.

Na nevyhnutnost dalSieho uivoja v oblasti easy
care Uprav u producentov textilii poukazujti
i vlsfedky analyzy 2ivotn6ho cyklu textilnfch v'!-
robkov, ktor6 publikoval Smith [3].

SkUmaju sa cesty ako hodnotit a ako znili|
vplyv vfroby vldkien a produktov z nich vyrobenfch
na Zivotn6 prostredie. Urobila sa Studia Zivotn6ho
cyklu Zenskej bltizky ako typick6ho vfrobku so 100
% PES pleteniny. StuOia je komplexn6 a zahrnule
v5etky poZiadavky na energie, atmosferick6 emisie,
odpadov6 vody, ako i tuh6 odpady a to tak
priemyseln6 ako i v domdcnosti od vliroby cez
pouZitie ai po deponovanie odpadov. V tejto cradle-
to-grave analyze je zahrnuf! kald\j vfrobnf stupen
od taZby surovln aZ po findlne vyuZitie vfrobku
a deponovanie odpadov. Zahrnutd je i vyiroba
detergentov pre pranie v dom6cnosti. S ciefom
vyhnut sa velmi mallim cfslam, v suvislosti s jednou
bl0zkou, sti vyTsledky uveden6 na zAklade spotreby
energie a uvoliovania emisif do prostredia (vzduch,
voda, pOda) pre jeden milion cyklov nosenia.
Vych6dzalo sa z toho, Ze Zivotnost bluzky je 40
uZivacfch cyklov. Bilancia pracieho procesu sa robila
za predpokladu 1 ndplne rovnajucej sa 20 bluzkam
a frekvencia prania bola vZdy po dvoch pouZitiach.
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Obr.6
Bilancia tuhfch odpadov pri pouZivani uirobku

Na obr. 3 je uvedenf podiel celkovej spotreby
energie pripadajUci na uZivanie vfrobku (pranie,
vliroba a pouZitie detergentov), na vlirobne oper6-
cie (od polym6ru k odevu) a na odpady. PribliZne
82 % z celkovlich n6rokov na energiu pripadd na
uZivanie tnirobku. Najviic5i podiel energie sa
vynaklad6 na pranie v domdcnosti, z toho asi 2/3
pripada na pranie a 1/3 na suSenie.

Na obr. 4 1e zn6zornen6 rozdelenie energe-
ticlgich poZiadaviek pripadajfcich na pouZivanie
vfrobku (z obr. 3). Na pranie v dom6cnosti sa vy-
naklad6 a297 %. Na vfrobu detergentov pripadaju
3 % .

Obr. 5 zndzoriuje zvl5St prekvapuj0ci
vlTsledok. AZ 90 %o odpadov sa tvorl po ukonceni
vlroby a to pri pouZivani vlrobku a pri deponovanf
odpadov. Odpady pri pouZivani vfrobku zahrnuj0
kaly z miestnych cisticiek suvisiace s pranim v do-
m6cnostiach, odpady vznikaj0ce pri vfrobe ener-
gie, detergentov a obalov a nakoniec odpad z de-
ponovania po uZiti vfrobku.

Z bilancie odpadov pri pouZivani vlrobku
vidiet, 2e pri prani sa produkuje 95 % tuh6ho
odpadu zatial do na vlTrobu detergentov pripadd
iba 5 Yo (obr. 6). Pri prani sa jedn6 hlavne o kal
z cisticiek a odpady suvisiace s vlirobou energie.
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ZAVER

Ako vSetky cinnosti cloveka tak i udrZiavanie
textilif je nutne sprav6dzan6 urcitlm zataien(m
Zivotn6ho prostredia. Kreativny vlTskum a vlivoj v o-
blasti textiln6ho zo5lachtovania [4] a vliroby zoSla-
chtovacich prostriedkov sa nem6Ze orientovat iba
na dosiahnutie poZadovanfch ekologickfch para-
metrov v technologii zoStachtovania. Musf splnat
i ekologick6 kriteria pri pouZivani vfrobku. Z tohoto
hladiska sa jednoznadne ukazuje potreba dal5ieho
4ivoja v oblasti easy care fprav v textilnej techno-

logi, zvy5ovanie ucinnosti pracich prostriedkov v o-
blasti vfroby detergentov ako i zmeny v mechanike
a ch6mie prania u vfrobcov pracich strojov.
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KoNFERENGIA "EKoLoGlA v TEXTILNEJ WnoBE"

V dnoch 19. - 20.4.1995 sa v Zilinskorn Dome
Techniky s.r.o. uskutocnila odbornd konferencia pod
ndzvom "Ekologia v textilnej v1irobe". Akcia bola po-
riadand pri prileZitosti 25. vfrocia zalolenia Vfskum-
n6ho ustavu textilnej ch6mie v Ziline. Poriadatelmi
odborn6ho stretnutia boli VUTCH-CHEMITEX spol.
s r.o. Zilina, AsociScia textiln6ho a odevn6ho
priemyslu SR Trencin, Ministerstvo hospoddrstva
SR, sekcia chemick6ho a spotrebn6ho priemyslu
Bratislava a Dom Techniky ZS VTS spol. s r.o. Zilina.

Na konferencii sa ziSlo pribliZne 120 ucastnikov
z celdho Slovenska a zahranicia. V piatich
pracovnfch blokoch odznelo 20 predn65ok na t6my
tlikajuce sa textiln6ho priemyslu, textilnej ch6mie,
textilnfch vldken, skuSobnictua, certifikdcie
r,nirobkov, ekologie, obchodu, prognoz a perspektiv
textiln6ho a chemick6ho priemyslu' na Slovensku
ivo svete.

Retrospektivny pohl'ad na historiu a uisledky
Vfskumn6ho 0stavu textilnej ch6mie v Ziline vyz-
namn6 pre rozvol textiln6ho priemyslu a textilnej
ch6mie na Slovensku uviedol riaditet spolocnosti
VUTCH-CHEMITEX spol. s r.o. Ing. Jozef Sestdk,
CSc. v predndSke .25 rokov vfskumu a 4ivoja
v textile a textilnej ch6mii". Pln! text prednaSky je
uvedenf v dal5ej easti cisla.

Konferencia sa stretla s velmi kladnfm ohla-
som u odbornkov hlavne preto, lebo v poslednom
case na Slovensku neboli poriadan6 v oblasti textilu
a textilnej ch6mie podobn6 stretnutia odbornkov.
Vfmeny sk0senosti, poznatkov a rnirobkov, ktor6
boli v neddvnel minulosti prezentovan6 na vistavdch
VYTMA, TECHPRO, ci prostrednfctvom Kolokvii
textilnfch chemikov a koloristov, boli pre malli
zdujem postupne obmedzen6.

Organizacne poriadali celu akciu pracovnici

VdZeni hostia, vdZenispolupracovnici, ddmy a pani !

Vo vzdialenej a nedAvnej minulosti sa zvykli
poriadat v Ziline odborn6 konferencie, ktor6 boli
t6maticky orientovan6 na textilnu ch6miu a vybran6
oblasti z textilu a textilnfch technologii. Tradiciu
tlchto stretnuti odbornkov mdme zdujem obnovit
na trochu inej bdze. Povazujeme za prospeSn6
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doplnit zameranie stretnuti o prednaSky z oblasti
ekol6gie a skuSobnictva, vzhladom na stupajuci
trend poZiadaviek na kvalitu vfrobkov, ako aj
t6matiku z vl6kndrenskel vjroby, ktord prirodzene
nadvdzuje na textilnf priemysel.

NaSe pravideln6 a nepravideln6 kontakty
s pracovnkmi textiln6ho a vlSkndrensk6ho prie-
myslu na Slovensku potvrdzuju, 2e im chfbaj0

25 ROKOVWSXUMU A VWOJA V TEXTILE A TEXTILNEJ CHEMII

Sestdk, J.

VUTCH-CHEM\TEXspol. s r.o., Zilina
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stretnutia urcen6 na r,nimenu odbornlch informdcif.
Zredukovanie informadnfch tokov obmedzuje

efektivnu spoluprdcu, obmedzuje technick! rozvoj
a odbornli rast. ZAroven je potrebn6 si uvedomit, 2e
najmd v textilnom priemysle do5lo za uplynullich piit
rokov okem vyraznej re5trukturafizAcie aj k vi/z'
namnfm generacnf m zmendm. Postupne odi5la
najstar5ia gener6cia textil6kov, ktorA vy5€ 20 rokov
budovala a roz5irovala slovenskf textilnf a odevnf
priemysel a na jej miesto prichddza strednd a mladd
odbornd generadnd vrstva, ktorS v podmienkach
prechodu na trhov6 hospod6rstvo m6 za cief
stabilizovat textilnu uirobu a postupne obnovit jej
dynamiku.

V naSom ustave, ktoryi od 1. septembra 1994
sa zapisuje do podvedomia odbornei g inej
verejnosti pod obchodnfm ndzvom VUTCH-
CHEMITEX s.r.o., tieZ vyrazne pocitujeme zmeny
a vplyvy uplynul6ho pdtrocn6ho obdobia. Sucasne
je potrebn6 nadviazat na minul6 tradicn6 odborn6
stretnutia a vyrnenit si inform6cie, ktor6 by mohli
prispiet k datsej uZ5ej podnikatetskej spoluprdci.

Za vhodnu prfleZitost pre stretnutie odbornkov
textiln6ho a vl6kn6rskeho priemyslu sme povaZovali
25, vlroeie zaloZenia a vzniku Vfskumn6ho ustavu
textilnej ch6mie v Ziline. Preto mi dovofte, aby som
svoje vystupenie venoval prierezu 25 rodnej historie
a dinnosti 0stavu, ktory svojfm zameranfm a orientd-
ciou v s0dasnej dobe predstavuje na Slovensku
ojedinel0 kapacitu.

Korene vzniku 0stavu je potrebn6 hladat
v dlhorocnej tradicii podnikoveho a nesk6r odboro-
v6ho r4iskumn6ho pracoviska pri n.p. Slovena Zilina,
ktor6 pocas 18 rocnej existencie dosiahlo vysoku
odbornu urovei a bolo svojho dasu najvdc5rm
textilnfm vfskumnfm pracoviskom na Slovensku.
Na uvedenej vlchodiskovej zdkladni bol k 1. marcu
1970 zaloleny Vliskumnf ustav textilnej ch6mie ako
samostatnf odbornf vfskumn! 0stav patriaci pod
VHJ Slovakotex Trencin. Od r. 1989, po zdniku GR
Slovakotex, sa zakladatelom 0stavu stalo Minister-
stvo priemyslu SR, ktor6 k 1. julu 1989 zriadilo Stat-
ny podnik VUTCH Zilina, tento delimitdciou k 1.9.
1990 pre5iel pod gesciu Ministerstva hospoddrstva
SR.

Zatial poslednfm vlznamnfm ddtumom v his-
torii ustavu je 1. september 1994, kedy bol ustav
privatizovanf a jeho novf obchodnf ndzov je
VUTCH-CHEMITEX spol. s r.o.

Profildcia predmetu cinnosti ustavu bola pod-
riadend poZiadavkdm vlirobnej praxe pocas celdho
uplynul6ho 25 rocn6ho obdobia. Pri zalolenf ustavu
bola cinnost zamerand najmd na tuorbu a aplikdciu
novlich technologii a pomocnlch prfpravkov pre
textiln6 zo5fachtovanie, vfvoj a tvorbu nor,nich
textilnfch 4irobkov hlavne s vyuZitim nornich
chemicklich prfpravkov a procesov, vfvoj a konStru-
kciu strojnlch zariadenf pre netradicn6 postupy

zoSlachtovania, hodnotenie udrZby a kvality byto-
vlich textflif.

Od r. 1976 bol pOvodnli predmet e innosti
roz5irenlT o oblast vlivoja technologii pre raciondlne
vyuZitie textilnlch druhotnfch surovin so su-
casnfm vlivojom ekonomicky vhodnfch vyirobkov.
Zdrovefi bol ustav menovany za veduce pracovlsko
VTR pre oblast racionAlneho vyuZitia textilnfch
druhotnfch surovin, ktor6 roz5irilo povodn6 pove-
renie vlTkonu veduceho pracoviska WR pre oblast
vfskumu, vlivoja a aplik6cie TPB vfvoja a aplikdcie
chem icklich u prav netkanfch textflif.

Od r. 1981 bol predmet cinnosti opdt roz-
Srrenf o oblast ekologie textiln6ho priemyslu so
zameranlm najmd na znilovanie zatalenia odpa-
dovlich vOd a zatalenia pracovn6ho prostredia
chemickfmi Skodlivinami. Doplnend bola aj oblast
vfvoja a vliroby laboratornych meracfch prfstrojov
a prvkov pre meranie a reguldciu s uplatnenfm
v textilnlich zoSlachtovniach.

Proces profildcie cinnosti ustavu bol zalial'
dovf5enf v prvej polovici devdtdesiatych rokov,
ked postupne bola doplnen6 cinnost o maloto-
ndZnu chemicku a textilnu vlirobu najmd textilnlch
pomocnfch pr(pravkov a vybran6ho sortimentu
technickfch textilii. Roz5irila sa servisnd a pora-
denskd cinnost v oblasti ekologie spotrebn6ho
priemyslu. K 1. decembru 1993 bol ziskanyi pre
na5e sk05obn6 laboratori6 Statut Stdtom auto-
rizovanfch a akreditovanlich laboratorif s ozna-
cenim Stetna sku5obna SKTC-I19.

Strucnf profil 0stavu nadobudnuty v uplynu-
lfch 25 rokoch svedci o jeho pomerne Sirokom
obsahovom rozsahu, zahrflujtlcom textilnti ch6miu,
textiln6 technologie, textiln6 strojdrenstuo, maloto-
n62nu chemicku a textilnf vyrobu, sku5obnictuo,
poradensk6 aj informacne sluZby. Stdle v5ak
vfznamnyim podielom zostdva hlavnou oblastou
aplikovan! technologickf vfskum a vfvoj.

Do roku 1989 bolo v ustave rieSenfch celkom
159 uloh v nasledujucom zloLent 12 StAtnych, B
rezortn;ich, 33 odborovych, 43 podnikovlch
a ostatnfch 63. Z jednotlivych vyskumnfch uloh
a dosiahnuhich vlisledkov povaZu jem za potrebn6
pripomen0t aspon tie najvyznamnejSie.

V rokoch 1971 - 1975 nosnou ulohou bol
projekt zaradeny do Stdtneho pldnu "Moderne
TCHP - vWoj pripravkov a technologictcrich aplik6-
cif". Vlsledkami rieSenia ulohy bol vrstven! textiln!
ploSnf 0tvar s tvarovou pamdtou typu TAPICORD,
ktory7 bol zdkladom pre neskor5i v17voj vfroby
tvarovanfch autokobercov v n.p. LKZ Holic.
Realizovanf bol vyvoj a niroba prototypov6ho
zariadenia na nand5anie chemickych disperzii na
textiln6 utvary typu RIL-Ill, 0spe5ne bol ukoncen!
vWoj a n6slednd aplikdcia TPP typu Slovanik NT,
Slovacept K, r4yuZitie disperzie typu Duvilax KA.

V obdobi rokov 1976 - 1980 boli taZiskouimi
0lohami Ustavu dal5ie ulohy Stdtneho planu RW.
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Ciel'om rieSenia 0lohy 'Textflie z novych vlAkien
a vl6knitfch 0tvarov" bola podpora trendu
chemizdcie textiln6ho priemyslu najma prostrednic-
tvom aplikdcie novfch Vpov synteticklch vldkien
a s tfm suvisiacich chemickyich uprav. Postupne bol
realizovan! vlvoj novych kvaltt v chemickej uprave
v5fvanlch kobercov napr. zdterovd pasta ZATEX,
vyvoi povlockovanych textili i, Specidlnych che-
mickfch 0prav - antistatickd, neSpinivd a uprava
zniZuj0ca horl'avost. Vlsledkom bol aj rozvoi sorti-
rnentu bytov6ho textilu s vyuZitim novych typov PAD
a PP vl6kien. Vfsledky vfskumu a vyvoja boli
postupne realizovan6 v n.p. Tatral'an KeZmarok, n.p.
Slovena Zllina, n.p. LTZ Rev[ca, n.p. BZVIL
RuZomberok, n.p.LKZ Holic a d'alSich.

V d'alSej vfznamnej 0lohe uveden6ho obdobia
"Nov6 TPP a technologie z vodn6ho a nevodn6ho
prostredia" boli hlavn6 ciele orientovane na vyvoj
vlirobkov tenzidov6ho charakteru, pripravkov na
zo5l'achtovanie a 0pravy textflii sucasne s preverfm
ekologickej vhodnosti organiclcrich rozpu5tadiel.
Vfsledkom rie5enia bol i  TPP typu Slovanik NT-80,
Slovapon G-60, Dubaryl AE Detergol YL a Esterpret.

Jednu z vlznamnlch kapitol, v doteraj5ej
cinnosti ustavu predstavuje vlivoj a vyroba tepelne
tvarovanych textilif s tvarovou pamatou spojen6
s vyvojom a vrirobou prototypovfch zariadeni a li-
niek pre tvarovan6 autokoberce. Pocas 20 rokov, od
polovice 70-tych rokov, postupne pracovnici ustavu
zabezpecovali vfvoj a vlrobu troch generdcii
zariadeni a vlirobnfch liniek pre vfrobu tvarovanlch
autokobercov na vozid16 typu SXOOn v pod-
mienkach n.p. LKZ Holfc. S0beZne s tlm bol rie5enf
a optimalizovanli vfvoj kvalitativne vhodn6ho
textiln€ho utvaru na bAze PAD a PP vldkien a poly-
oleffnor,nich netkanlch textfl i f.

Poslednf variant prototypu technologickej linky
in5talovany v 5.p.Ll<Z Holrc v r. 1993 zabezpecoval
rocn0 produkciu na 0rovni 2A0 - 220 tis. ks s0prav
tvarovanfch autokobercov pre vozidla Skoda Favorit
a Forman.

V prvej polovici BO-tych rokov dOleZitlm pro-
jektom bola uloha "Vfvoj novlch sortimentov byto-
vych textilif". Uloha bola poslednfm projektom,
ktory sa orientoval na roz5frenie sortimentu byto-
vych textilif, najmd nabytkovfch textilii. Vysledky
rieSenia boli realizovan6 v n.p. Levitex Levice, v n.p.
ZAvody 1. mAja LiptovslqT MikuldS, zavod Stard
Lubovna a v n.p. Polana Lucenec.

V oblasti textilnlich technologii v prvej polovici
osemdesiatych rokov zacr:.ali dynamiclai trend
nadob0dat rie5enia smerujuce k technologick6mu
spracovaniu a vyuZitiu textilnfch druhotnych su-
rovln. Vfznamn0 ulohu predstavoval projekt "VySSie
vyuZitie textiln6ho odpadu", ktor6ho vfsledkom bolo
vybudovanie experimentdlnej jednotky s kapacitou
spracovania 350 Vrok v n.p. LTZ Revuca z6vod
Hlinne. Vyvinutf sortiment geotextflii, izolacnfch
a separacnfch textilii, spolu s experimentdlnou
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jednotkou, boli zdkladom pre postupn6 dobudo-
vanie moderndho vlrobn6ho zdvodu s kapacitou
spracovania 1400 Vrok textilnfch druhotnfch suro-
vfn.

V s0lade s prioritnfmi smermi vo svete,
postupny prechod od vlvoja v oblasti bytonich
textflif do oblasti vfvoja technicklch textili i, zabez-
pecovala aj uloha Stdtneho pldnu "Vrstven6 izo-
lacne textilie". V rdmci rie5enia bol zabezpecenlT
Wvoj technologie vfroby sortimentov zvukovo
a tepelno izolacnlch vrstvenlch textilnlch ma-
teridlov s ciastocnfm vyuZitfm druhotnfch surovln
pre automobilovlT priemysel a stavebnictvo. Zo
sortimentu vfrobkov uvddzam TAPO VP a TK,
TAPIFLOR NS, IZOVAT N a d'alSie. V r6mci ulohy
bol tieZ realizovanf vfvoj a vyroba primdrnej podla-
hoviny s I'ahko cistitel'nlm licom a sortiment podla-
hovin s vyuZitfm vlAkien so zniZenou horl'avostou
pre leteckf priemysel. Komplexnost rieSenia ulohy
potvrdzuje aj vlastnlT vyvoj kon5trukcie a vfroba
prototypoWch liniek KVL 2300 /2 a KVL 2300/3 pre
vlirobu uvedenlTch vlTrobkov v n.p. LKZ Holfc a n.p.
LTZ Revtica.

Z oblasti textilnej ch6mie boli v osemdesia-
tych rokoch rieSen6 nasledovn6 ulohy zaraden6 do
Stdtneho pliinu.

"Nove smery Specidlnych uprav textili i", ktorej
ciel'om bolo vyvin0t technologickf postup pre
Specidlne upravy co naj5irSieho sortimentu textilif
nanosovanfm s upravou vo forme peny.
Problematika rie5enia bola orientovand najmd na
vyvoj viacvrstvovfch textilii s vyuZitim latexovej
alebo polyakryldtovej baay pre vyuZitie textilii
v obuvnickom a galantdrnom priemysle. Vfsledky
rieSenia boli realizovan6 najmd v n.p. ZAvody 1.
mdja Li ptovstai M ikula5.

V rokoch 1985 - 1990 bola uspeSne rie5en6
Stdtna uloha "Nov6 technologie zoSfachtovania
v textilnom priemysle zohfadnujuce energetick6
ukazovatele". Uloha bola zameranii na optimali-
zAciu moknich procesov, najmd pranie a farbenie
na vybranfch technologickfch zariadeniach so sri-
casnou aplikaciou vyvinutVch TPB s cielom dosia-
hnutia energetickfch uspor. Vlsledky boli reali-
zovan6 v n.p. Levitex Levice, Zilody 1. maja
Liptovskf Mikuld5, Slovena Ziltna, Merina Trencin
a Tatrasvit Svit. Okrem in6ho bola v r. 1989 dosia-
hnutd energetickd uspora 25 TJ/rok v uvedenyich
podnikoch.

e innost rlstavu v oblasti ekologie spo-
trebn6ho priemyslu v podstate zadala na zadiatku
B0-tych rokov. Prostrednictvom bfvallch tjloh
odborov6ho pl6nu bola pOvodne zamerand na roz-
bory kvality odpadovlich v6d, sledovanie Skodlivfn
a praSnosti v pracovnom prostredf a registrdciu
rizikouich pracovisk.

V obdobi rokov 1985 - 1990 problematika
rie5enia ekologickfch probl6mov pokradovala
v 0lohach EKOTEX a REKOL, ktor6 u2 boli
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zamerane na vyvoj technologii zachytavania a li-
kviddcie kalov z odpadovfch v6d, vyivoj a aplikacia
vhodnlch flokulantov typ BENTOFLOK a ZEOFLOK,
vyuZitie kalalytickej oxiddcie na cistenie odpadovfch
vod.

DalSou oblastou bol vyvoj technologii pre
zachytdvanie a spdtn6 ziskavanie organickyich roz-
pu5tadiel, predov5etklim pri technologidch textilnej
potlade, resp. odstranovani tazkfch kovov a rop-
nfch latok z odpadovfch vOd. Vlisledky vyivojovlch
prdc boli realizovan6 napr. v n.p. BZVIL RuZom-
berok, Levitex Levice, Polana Ludenec, Trikota
Vrbov6, Merina Tiencfn, Slovena eadca a Rajec.

V druhej polovici osemdesiatych rokov bol
rozsah vlTskumno-r,nivojoviich prdc v historii [stavu
naj5ir5ie zamerany aj vzhladom na najvdc5i pocet
pracovnkov v ustave, ktoni dosahoval pocet blfzky
200. V dal5fch 0loh6ch rezortn6ho, odborov6ho

1989 - 1990, bolo stabilizovat cinnost 0stavu,
vyuZit odborn6 a technick6 predpoklady
pracovnikov Ustavu tak, aby sa postupnou zmenou
Struktury vfkonov podarilo zachovat aspon scasti
charakter ustavu zameran6ho na technologicky
vfskum a vfvoj. Napriek tomu sme sa nevyhli, tak
ako aj v inlich ustavoch, odchodu skusenfch od-
bornikov a prechodn6mu stavu zhorSenia hos-
pod6renia najmd v r. 1993. D6slednlm hladanim
novlch poz(cif a podnikatefskyich aktivrt sa ndm
ciastodne podarilo tento negatlvny trend prekonat.
Vyrazne sme sa museli orientovat najmii na
vyuZitie vlastnlch vfrobnfch kapacit, podiel
vlkonov z vlTroby predstavuje 30 o/o, dalej na
servisne, poradensk6 a sku5obnicke sluZby, ktor6
tvoria cca 20 o/o z vykonov, zostavai0cich 50 %o 1e
st6le pokrytlch vfskumno-vfvojovou cinnostou.

Dal5im predpokladom na udrZanie rniskumno
-vfvojovel cinnosti bolo ziskanie financnfch
zdrojov prostrednictvom Stdtnych vedeckotech-
niclgich projektov. Treba zdoraznit, 2e len za
vyraznej podpory pOvodne Ministerstva priemyslu
SR a nesk6r Ministerstva hospoddrstva SR, ako aj
Ministerstva Skolstva a vedy SR sa n6m ciel'a-
vedomou cinnostou podarilo postupne v rokoch
1990 - 1994 rie5it 4 vedeckotechnick6 projekty
v celkovom objeme vySe 66 mil. Sk, z coho
hospoddrska sf6ra uhradila cca 45 o/o.

V ulohe TECHNITEX vfskumno-vfvojov6
pr6ce boli zameran6 aj na dal5ie moZnosti
ekonomick6ho a ekologick6ho vyuZitia textilnych
druhotnfch surovfn. Vyvinut! sortiment vyirobkov
s oznadenim TIPP predstavoval izolacn! materidl
pre stavebnictvo. Textrlie ZEUSTAT, COLORSTAT,
RUNEX predstavovali novu gener6ciu podlahovlch
textili i s aplik6ciou elektrovodiveho vldkna ELSTAT.
Uveden6 vldkno bolo vyuZite aj v sortimente textilif
ELPRA pre elektrotechnick! priemysel. DalSia
oblast uvedeneho projektu predstavovala vyuZitie
textilnlTch druhotnych surovfn spolu s odpadmi
gumdrenskfmi, z obuvnickej vlroby a in17mi v izo-
lacnlich materidloch pre stavebnictvo.

Ekologick6 projekty EKOS a EKOL boli
orientovan6 na technologie zachytdvania a rege-
ner6cie organiclcrich rozpuStadiel v odpadovlch
voddch a pracovnom prostredivo vlTrobnyich pod-
nikoch textiln6ho, ndbytkdrskeho, gum6rensk6ho
a drevospracujfceho priemyslu v rdmci SR. Zlo-
Zitost ekologick€ho zataienia r6znych zmesr vyla-
dovala vyvinut Specifick6 technologickd postupy,
uzku kooper6ciu s projektovyimi organizdciami pri
realizdcii, ale aj vyvoj novfch metodk a postupov
hodnotenia a analyz rOznych druhov tuhych,
tekutfch a plynnych odpadov. Realizuj0cimi podni-
kmi boli najmd Tatralan KeZmarok 5.p., Tatra-
nabytok Pravenec d.s., Gumdrne Matador a.s.
Puchov, Drevon6bytok a.s. Zilina, Mierovan a.s.
Hlohovec a dal5ie. Zvla5t v projekte EKOL sa
rie5enie zameralo na systematick6 budovanie

alebo podnikov6ho charakteru
nasledovn6 problemati ky :
- vyuZitie aluminosilikdtov pre

textfli i

sa rie5ili napr.

Specidlne 0pravy

- antimikrobi6lne upravy plo5nfch textilnlich
utvarov

- optimalizd'cia zoSlachtovacfch procesov v tex-
tilnom priemysle (OPTER

- vlvoj a aplik6cia optimalizovan6ho sortimentu
TPP (VOSOT)

- vlvoj gumovldsia na syntetickej baze
- vwoj izolacnfch materidlov s vodivfm vldknom

ELSTAT a textilie SLOSTAT (VIZOMAT)
- Studium uplatnenia nouich typov vl6kien a poly-

m6rnych zmesi v textilnom priemysle.
Niektor6 vybran6 vlsledky aj s ekonomickiimi

prfnosmi z ich realizAcie v praxi za obdobie r.1986 -
1990 su uveden6 v tab. 1.

Po roku 1989 sa pozicia zdkladn6ho a apli-
kovan6ho niskumu na Slovensku znadne oslabila.
Organizacnymi zmenami na urovni bfvalej VHJ
Slovakotex a Ministerstva priemyslu SR sa obme-
dzili najmd financn6 zdroje. Vplyvom stagndcie
textilnej a chemickej vfroby, nie celkom sprdvnym
chiipanfm perspektfvnej potreby a existencie
vlastnfch vfskumno-vlivojouich kapacft na urovni
podnikov a neskorSie aj vplyvom procesov
re5trukturalizAcie, ktord bola vyrazn6 najmd v tex-
tilnom priemysle, sa vyrazne oslabili aj podnikove
zdroje pre technicl<y rozvoj. Vlisledkom tohoto pro-
cesu za viac ako pdtrocn6 obdobie je stav, Ze
z pOvodne 4 vlskumnlTch ustavov a jednej pro-
jekcnej organizdcie zostal v Slovenskej republike
poslednf funkcnli ustav, ktory je z hladiska
rniskumno-vfvojovfch kapaci't zamerany na textil,
textilnu ch6miu a ekologiu spotrebn6ho priemyslu.

Ndrocnost obdobia prvej polovice 9O-tych
rokov, najmd zmenen6 ekonomick6 podmienky
v ndrodnom hospoddrstve, sa vyrazne dotkli aj
Vliskumn6ho ustavu textilnej ch6mie v Ziline.

Prvoradnfm cielom, po zmen6ch v rokoch
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Tabulka 6. 1
Prehfad vfznamnfch realizdcii rnisledkov z vfskumu a vfvoja vo VUTCH lilina za obdobie 1 986 - '1990

Priemerne sa rodn6 efektfvnost udrZiavala na urovni 25-30 mil.Sk zisku za rok. Po r. 1990 realizuj0ce podniky nemali
zdujem zverejrlovat ekonomick6 prfnosy z vfroby.

Tabulka 6.2
Prehfad o dosiahnutyich vfsledkoch VUTCH Zilina

Vfrobok, technol6gia Realiz6tor Roen6 prinosy
-zisk /tis.Sk/

1. Geomat-geotextilia
Melimat-melioradnf filter
lzomu r-staveb. izolScia
lzovat N,K - izoladn6 textilia
Proiekt  5-53-522-101

LTZ 5.p. Revuca
z6vod Hlinn6

2 200

2. Odevn6 a technick6 textilie upravend
minim6lnym n6nosom

Proiekt P-05-522-502

Maytex 5.p. Lipt. Mikul65 4 200

3. Optimaliz6cia technol6gii prania a farbe-
nia (0spora vody a energie)
Proiekt N-05-522-832

Levitex 5.p. Levice, Pratex S.p. Cadca,
Merina 5.p. Trendin, Tatrasvit 5.p. Svit

3 740

4. Tvarovand autokoberce pre S 742-5 105,1 20
tri linky na vyrobu autokobercov
Proiekt R-53-522-299

LKZ 5.p. Holie 8 570

5. Zvukoizoladn6 materi6ly IAPO VP/A, IZOVAT
N,K, pre automobilovli priemysel, linka
pre termick€ dpravy KVL 2300/3
Proiekt P-10-522-806

LTZ 5.p. Rev0ca
zAvod Hlinnd

2 484

6. Podlahovina TAPO 1000, izolaCn6 textflia
TAPO 500 ka5irovacia a vzorov.linka l(/L 23OO/2
Proiekt P-10-522-806

LKZ 5.p. Holie I  501

7. Tvarovan6 autokoberce pre S 781 - Favorit
tri linky na vlirobu autokobercov
Proiekt P-10-522-023

LKZ 5.p. Holfe 1 935

8. Technol6gie zniZenia zalaienia odpadouich vOd
ropnlm i | 6tkam i,tec h no | 69 ie zn f Zen i a zalalenia
pracovn6h o prostredi a chem ickf mi Skodl ivi nam i
Projekt R-12-522-024

Iatral'an 5.p. KeZmarok, Tatran6bytok 5.p
Pravenec, Drevoindustria 5.p. Tilina
Pol'ana 5.p. Ludenec

765

1 975 1 980 1985 't990 1 992 1 995

Vyikony celkom /tis.Sl</ 1 3  5 4 0 17 353 20 569 2 3 102 23 235 26 600

Produktivita
na 1 pracovnika /tis.Sl</ 182 1 0 8 . t08,8 131,2 169 ,5 354,6

Hospod6rsky vysledok
-zisk /tis.Sk/ 1 364 3 632 3 557 3 505 1 706 4 500

Rentabilita k: /tis.Sk/
- uikonom
- n6kladom

1  0 , 1
1 1 , 2

20,9
26,5

17,3
20,9

15,2
17,9

7 ,3
7,9

1 6 , 9
20,36

Investfcie celkom /tis.Sk/ 859 1 398 1  1 8 3 3 7 1 4 909 1 500

Priemerny podet
pracovnikov
- z toho vo
vliskume

74

54

1 6 0

75

1 8 9

125

176

1 0 1

137

1 0 4

75

53,5

Priemern!
z6robok 2 564 2 729 2 862 3 344 4 350 5 980
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databAzy o vlskyte zvl6Stnych a nebezpecnfch
druhov odpadov, vhodnych technol6gif ich
ekologickej a ekonomickej likviddcie. Preva2ujuce
procesy spalovania odpadov vyZadovali vypracovat
subor metod a postupov zmesovania a podmienok
pre spalovanie, resp. skl6dkovanie vybranfch
druhov odpadov.

Potrebn6 je zd6raznit, Ze vfskumno-vfvojov6
rie5enie oboch projektov, v poslednlich 5 rokoch
bolo velmi dobrou technickou pripravou na
ekologick6 audity, ktor6 uZ v s0casnosti a blizkej
buducnosti budu d6raznej5ie vyZadovan6 v su-
vislosti s vlrobkovou certifikdciou alebo certifi-
kAciou systemov riadenia kvality podl'a noriem ISO
alebo EN.

Rozsiahly projekt TECHTEXTIL rie5en!
v r. 1992 - 1994 bol zameranf najma na vlvoj sorti-
mentu technickrich textflii, pre dopravne prostriedky,
geotextflie, agrotextilie, filtracn6 materidly. VlTrobky
typu TERRADREN a TATRABENT (geotextilia),
TATEX (agrotextflia), BIOSTAT (biostatick6 vlAkno),
INOFIL (filtracn6 materidly) a d'alSie predstavulti
nov6 gener6cie technickych textili i a vl6kien, ktore
sti v sflade so svetornim trendom nivoja v textilnom
a vldknarskom priemysle a svojimi parametrami
dosahulu Spickovu europsku a svetovu 0roven.

Samostatnu cast projektu tvori oblast textilnej
ch6mie, kde v aktfvnej spoluprdci so S.p.
Petrochema Dubovd a fou SLOVECA s.r.o. Novaky
boli vyvinut6 nov6 produkty tenzidov6ho typu, napr.
SLOVAMIX PV na pranie potnej vlny, DUBARYL,
VALCHOL Pq mastiaci olej OSM, preparacnf olej
GF. Tieto vyirobky predstavujri ekologicky cist6
produkty pre aplikdciu v textilnom a vldkndrskom
priemysle.

Vliskumno-vrivojovd cinnost po r. 1994 v pod-
mienkach ndSho 0stavu dostdva aj in6 dimenzie.
Vzhladom na pretrviivajuci stav zniZovania podielu
Stdtneho rozpoctu za obdobie r. 1993-4, kedy len
vd'aka rezortnlm ministerstvdm bola zaradena
aspon mald cast pripravenfch projektov, sme boli
nuteni htadat spolu s realiz6tormi financn6 zdroje
v zahranici. Od zaciatku tohoto roku sme zaeali
rieSit projekt v rdmci medzindrodn6ho programu
Copernikus, ktor6ho vecnd cast je orientovan6 na
Wvoj dalSej gener:icie geotextflir s vyuZitfm
prirodnfch zdrojov zeolitov a bentonitov na
Slovensku. Do projektu s0 zapojen6 d'alSie
rie5itel'sk6 kolektfvy v Nemecku, Madarsku a Cn. n;
ked ide z pohladu vyuZitia vyskumno-vyvojovych
kapacit o istti formu "prace vo mzde" povaZujeme
tento spOsob za prechodnf stav na udrZanie
prfslu5nfch vfskumno-vfvojouich kapacit. Sucasne
povaZujeme vliber uveden6ho projektu na frovni
prisfu5nej komisie EU za ocenenie prAce naSich
uiskumnkov na Spickovej europskej urovni.

V projekte EKORGA pokradujeme vo
4iskumno - vlTvojovfch technologicklich pr6cach
v oblasti ekologie, ktor6 su zameran6 na zachy-

BO

tiivanie a regenerdciu organickyich l6tok. V prfprave
uveden6ho projektu sme narazili na ishi nezdujem
zo strany textiln6ho priemyslu, preto sme realizaciu
vlisledkov orientovali v spoluprdci s Ddnskym
technologiclaim inStitutom aj na polygrafick!
priemysel. V spoluprdci s aktfvnou firmou PROX
cast vfsledkov z vlastn6ho vliskumu a vfvoja
vyuZivame aj na vlastnu vlrobu charakteru
ekologick6ho strojdrenstva zameranu na irobu
mallich cistiarni odpadovfch vOd.

Uvedeny ekologickf projekt md aj samostatnu
etapu na syst6mov6 rieSenie harmonizdcie
technicklch predpisov EU na podmienky
slovenskeho textiln6ho, pletiarskeho a odevn6ho
priemyslu. Zaciatocnf stav rieSenia potvrdzuje
narocnost prfpravy vrivoja a zavedenia systemu
eko-znacky na textiln6 vlrobky, a s dm suvisiace
potrebn6 eko-audity v textilnom priemysle. Pod-
poru v tejto oblasti sme zfskali zo strany predsta-
vitel'ov ATOP SR, ktord okrem in6ho poverila nAS
0stav zastupovanfm v medzindrodnom zdrulent
textilnfch uirobcov EURATEX v Bruseli, v ramci
zabezpeeovania environrnent6lnej politiky textil-
n6ho priemyslu v SR.

StrucnA charakteristika aktudlnych nosnfch
vfskumno-vlivojovych projektov potvrdzuje, 2e
dochddza k ciastocnej zmene profi lu v oblasti
vfskumno-vfvojovej cinnosti. Potrebne je zdOraz-
nit, 2e tdto zmena by nebola postacujuca pre
udrZanie pracovnfch kapacft v ustave, a preto za
poslednych 5 rokov sme pomerne vel'a aktivft
museli  vykonat aj v oblasti  vyrobnej cinnosti  a v o-
blasti sluZieb.

Vfrobn6 aktivity su zameran6 v podstate na tri
casti:
- malotonAlna chemickd vyroba produktov

TECHMILR'
- malotonAlna vlroba technickfch textilif
- prototypovA a kusov6 vfroba zariaden( a pr[s-

trojov charakteru textiln6ho a ekologick6ho
strojdrenstua.

UZ viac ako 5 rokov srj v textilnfch podnikoch
na Slovensku a eechdch zndme textiln6 pomocn6
pripravky pre zoSl'achtovanie pod ndzvom
TECHAZILR'. Prfpravky pre pranie, farbenie,
zmdkcovanie a d'alSie findlne upravy predstavuju
vlznamnu vlirobnu poloZku. V srjcasnosti
intenzivne pracujeme na vyraznej obnrene SirSieho
sortimentu podla poZiadaviek zakaznrkov a pripra-
vufeme vyuZitie novej surovinovej bazy s dOrazom
na zn(lenie ekologickej zataZenosti pri vyuZivani
doteraj5fch TPP.

Vlirobou technicklch textili i bolo naSim
zdmerom nadviazat na trend vo vyspelfch
krajinach, kde Speci6lne malos6riov6 sortimenty
technickfch textflif, napr. s aplikdciou Specialnych
typov vldkien, su vyrdban6 v mallch textilnfch
firmdch. V roku 1992 sme vybudovali spolocnf
podnik na vfrobu technicklch textilii s kapacitou
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cca 400 tis. bm/rok. Aj ked tento projekt sa nepo-
darilo po 2 rokoch udrlal, znamenal pre nds do-
plnenie technologick6ho vybavenia, vlastn! v17voj
dalSich sortimentov technickfch textilif a zvl6dnutie
obchodno-technickej cinnosti spojenej s nirobou.
Pokracujeme aj dalej najmd vo vlirobe vliplnkovfch
materi6lov pre n6bytkSrsky pdemysel, filtracnyich
materidlov pre chemickf a potravindrsky priemysel
a dal5ich uirobkov.

Dal5ie r,nirobn6 aktivity vykondvayu naSe
strojdrske kapacity, jednd sa o laboratome pristroje
a zariadenia pre stavebnictvo, prototypov6 zaria-
denia gre termick6 0pravy a vfrobu technickych
textilii. Uspe5ne v poslednlch dvoch rokoch sa roz-
vija tzv. stroj6renstvo pre ekologiu, ktord predstavuje
vyroby prototypovlich filtracnych jednotiek a odlu-
covadov ropnfch ldtok pre cistiace stanice.

Pri zmene profilu cinnosti 0stavu sme zazna-
menali vfznamnf krok na konci roku 1993, kedy
naSe vybran6 skuSobn6 laboratoria boli akredito-
van6 a autorizovan6 prislu5nlmi Stiitnymi org6nmi,
pricom bol ustavu z6roven priznany Statut Stdtnej
sku5obne SKTC-1 19.

Po dlhorocnom postupnom budovani sk0Sob-
nfch kapacit pre vlastn6 potreby ustavu sa tak
vytvorili technick6 a legislatfvne predpoklady pre
cinnost autorizovanej skuSobne, ktorej existencia je
vzhladom na sucasn6 a buduce trendy vfvoja
v europskom textilnom priemysle nevyhnutn6.
Oblast humdnnej ekologie v textile sa stdva vfznam-
nym atributom medzindrodn6ho obchodu. NaSe
medzindrodn6 kontakty s vfznamnymi europskymi
zdruleniami OXO-TEX a ECO-TEX, ktor6 uZ v prvom
roku cinnosti autorizovanej sku5obne prejavili zA-
ujem o spolupracu, ako aj dal5imi fstavmi v Ra-
kusku, Polsku, Nemecku a en potvrdili, Ze tento
nd5 trend v textilnom sku5obnfctve je sprdvny.

Vzhladom na presadzujuce sa europske nor-
my v sulade s postupnou technickou harmonizA-
ciou, mdme pripravenu aj akreditdciu certifikacn6ho
orgdnu pre certifikdciu textilnlch vlirobkov a v,i-
robkov textilnej ch6mie. Akreditacn! proces predpo-
kladdme uzavriet do konca 1 . polroka 1995. Napriek
obmedzenlm podmienkam v 0stave, na z6klade
dlhorocnlich skusenostl a vfsledkov, zachovdvame
aj cinnost oddelenia vedecko-technickfch inform6-
cii. Zial, tu treba kon5tatoval, 2e oproti vyspel6mu
svetu v naSich podmienkach budovanie a ziskavanie
zdrojov technickfch informdci[ sa dostatocne nedo-
cenuje. Vlastnlimi prostriedkami udrZiavame konti-
nuitu databaty TEXTIL, bez ktorej patentov6 a lite-
rArne re5er5e by nebolo moZn6 dalej vypracovdvat.
V Ustave udrZiavame a dalej dopfname svojim
sposobom uZ jedin0 kompletnu technicku kniZnicu
odbornej literatury pre oblast textilu a textilnej
ch6mie na Slovensku.

VdZene ddmy, vd1eni pdni,

pri analyzovanf doteralsej cinnosti ustavu po
dobu uplynullich 25 rokov bez nadsddzky je
moZn6 kon5tatovat, 2e bol vykonanf znacn! diel
uZitocnej technickej prdce s konkr6tnymi nisledka-
mi. Sucasne v5ak je potrebn6 uviest, 2e tieto
4isledky a vybudovanie prislu5nej technickej a od-
bornej kapacity by nebolo moZn6 bez istej podpo-
ry a spolupr6ce. Aj ked' dnes uZ po procese
transformdcie a privatizdcie vystupujeme ako
privAtna firma, pracovnici ustavu nezabudaju na
podporu blival6ho GR Slovakotex Trencin, ktor6ho
v,tedaj5i veduci predstavitelia aj dnes sa zucastnuju
naSej konferencie. Po roku 1989, napriek pocia-
tocnlm rozpakom, vyznamnej podpory sa ndm
dostalo aj zo strany Ministerstva priemyslu SR
a neskor Ministerstva hospoddrstva SR. DalSiu
podporu, najmd pri nosnlch niskumnlch pro-
jektoch, prejavilo aj Ministerstvo Skolstva a vedy
SR. V poslednlich dvoch rokoch v oblasti
sku5obnfctva aktivnu podporu ustavu prejavil a!
UNMS SR.

Dovofte mi, aby som pod'akoval pritomnfm
predstavitelom uvedenfch Stdtnych orgdnov za
skutocn0 pomoc najmd pri zabezpeeovani
financnlich prostriedkov pre rniznamn6 vfskumn6
projekty, ale aj pri zabezpcovanid'al5fch aktivit.

Vyznamn6 zmeny v poslednlich rokoch zna-
menali aj zmenu vztahov s vfrobnou sf6rou.
Chcem vyslovit d'alSie pod'akovanie predstavitel'om
ATOP SR, ktord je vfznamnlm reprezentantom
textilnej a odevnej vfroby na Slovensku. Spoluprd-
ca a podpora ustavu zo strany ATOP SR je v sula-
de s trendom vo vyspelfch krajindch, kde po-
dobn6 in5titucie maju pln0 doveru a podporu
4Tskumnfch ustavov.

Vfrobn6 podniky text i ln6ho, chemick6ho,
spotrebn6ho a d'alSich odvetvi priemyslu na Slo-
vensku, boli v minulosti a aj su v s0casnosti, vyz-
namnfmi partnermi ustavu. Bez fzkej spoluprdce
by nebolo moZn6 dosiahnut uisledky, z ktonich
niektor6 boli vy5Sie uveden6. Medzi tradicnlTch
a dlhorocnfch paftnerov patria najmd Slovena Zili-
na, LKZ Holfc, LTZ Revuca, Maytex Liptovskf Mi-
kul65, Tatralan KeZmarok, Pol'ana Lucenec, Merina
Trencin, Petrochema Dubov6, Chemlon Humenn6
a dalSie firmy z odvetvia spotrebn6ho, ndbytkdr-
skeho, drevospracujuceho priemyslu. V minulosti
ich znacn! pocet poch6dzat z en.

Zdstupcom a predstavitelorn podnikov, ktorr
s nami v minulosti intenzivne spolupracovali,
chcem podakovat za dOveru, ktoru dufam si udrZf-
me aj nadalej, aj ked'moZno vfsledkami ciastocne
in6ho charakteru ako doposiaf.

Vyiskumno-uivojovd cinnost je svojim spOso-
bom Specifickd a casto je potrebn6 kooperacn6
spoluprdca s dal5imi vfskumnlmi pracoviskami.
PredovSetkym to bola spoluprdca s VUCHV Svit,
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VUP Prievidza, VUSAPL Nitra, VUIS Bratislava,
Ustav polym6rov SAV Bratislava, v eR VUV Brno,
VUTZ Dv0r Kr6lov6 nad Labem a dal5ie. V posled-
nlch rokoch sa zintenzivnila aj spoluprdca s Che-
mickotechnologickou fakultou STU Bratislava, Ka-
tedrou vldkien a textilu, sporadicke kontakty udrZia-
vame s VSP Nitra.

Dakujem pracovnlkom fchto in5tit0cii za
aktfvnu spoluprdcu a Zel6m vefa spolocnlich
dobnich invencnfch n6padov.

Ak v minulosti bola medzinArodnl. spoluprdca
rizko a casto formdlne smerovand na ustavy v by-
valfch krajindch RVHfl po urcitom odmlcani a pre-
hodnoteni aj tato spoluprdca dostdva in6 dimenzie.
Obnovili sme velmi 0zke kontakty s ustavmi v Pol-
sku, najmd BIT Bielsko-Biala, na5li sme nov6
aktfvne kontakty v Nemecku - TIW Greiz, Rak0sku -
Ott VieOeri, pokracuje preru5end spoluprdca s lN-
NOVATEXT Budape5t. Sme radi, 2e kontakty nie su
formdlne ale ich predmetom je konkr6tna technickd
spoluprdca v humdnnej ekologii, oblasti technicklch
textili i a textiln6ho zoSfachtovania.

VdZene ddmy, vdZeni pani,

25. vyrocie zalolenia Vliskumn6ho ustavu tex-
tilnej ch6mie je prileZitostou aj k oceneniu prAce sa-
motnlich pracovnkov ustavu. Napriek tomu, Ze
mnohf za poslednlich pat rokov odiSli, neustdle
zachov6vame nevyhnutn6 tvorcie jadro spolu
s dal5imi skusenfmi a odborne zdatnlmi pracovnr-
kmi, ktori su ay v nArodnfch podmienkach sucasnej
doby schopnf vytv6rat a realizovat hodnoty v oblasti
technologick6ho vfskumu a vlivoja. V sucasnosti
pracuje v ustave 27 pracovnkov, ktorf odpracovali
viac ako 20 rokov na tomto pracovisku a 6
pracovn(ci maju odpracovanfch plnlTch 25 rokov.
Najmd tfmto patrf moje podakovanie za podiel na
uZitocnej tvorcej prdci, dakujem aj dal5fm spolu-
pracovnkom, ktort zanietene, odborne na prfsluSnej
urovni, intenzivnou prdcou prispeli k rozvoju textilnej
vyroby a textilnej ch6mie na Slovensku.

V poslednfch piatich rokoch sme pre5li zloZi-
tlim obdobfm. Bolo to obdobie najprv prechodu na
in6 podmienky financovania, ktor6 sa podarilo zvl6-
dnut aj vdaka tomu, Ze pracovnici ustavu vldy za
celu jeho historiu uzko spolupracovali s vlrobnou
a priemyselnou sf6rou a tak sa podarilo udrzat
v obmedzenom rozsahu zmluvn6 vztahy s vfrobnf-
mi podnikmi.

Nevyhnutnostou sa ukAzala potreba vyclenit
cast kapacirt na zabezpecenie maloton6Znej
chemickei a textilnej vfroby. Bolo potrebn6
zabezpecit kontinuitnu transformdciu casti vfskum-
no-qivojovyich kapaclt na in6 vyuZitie. Postupne sa
roz5frili sluZby vo forme technicko-inZinierskej
servisnej cinnosti aZ po skri5obnlctvo, ktor6 pre5lo
procesom akreditdcie a autorizdcie. Podarilo sa
zachovat aj nevyhnutnu kapacitu pre zabezpecenie
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vedecko-technickfch informdcif. Ustav teda dalej
pokracuje v odbornej cinnosti podfa vymedzeneho,
porneme Sirok6ho predmetu cinnosti a nds zvl65t
teS[, 2e sa nenaplnili niektor6 pesimistick6 predpo-
vede zo zaeiatku 90-tych rokov.

Teraz je pred nami d'alSia ot6zka - ako d'alej ?

Zdkladnlm zdmerom firmy VUTCH-
CHEMITEX spol. s r.o. je udrZat a invendne rozvijat
tak6 formy odbornej cinnosti, o ktor6 bude medzi
odberatelmi zdujem. T6ma poriadanej konferencie
"Ekologia v textilnej vfrobe" je dokazom, 2e vldy
sa ndjdu nosn6 probl6my v textile a textilnej che-
mii, v ktoryich je moZn6 uplatnit vlTskum a vlivo;,
ponuknut odbom6 sluZby resp. prispiet nirobou
ekologicky prijatetnejSfch TPP, ekologiu zabezpe-
cujucich techniclcrich textilii alebo strojdrske
nirobky.

V skuSobnfctve je t6ma hum6nnej textilnej
ekologie pre buduce obdobie velmi perspektfvna,
ak na tuto oblast budu prirodzene nadvdzovat
syst6mov6 rieSenia od charakteru poradenskfch
cinnostf d po spracovanie legislativy v rdmci har-
monizdcie technickych predpisov a noriem z EU.

Samozrejme, 2e predpokladdme pokracovat
aj v technickom rie5eni vedeckotechnickfch pro-
jektov, ktor6 mOZu prispiet k rozvoju vyroby tech-
nicklch textfli i, textilnej ch6mie, resp. Specidlnej
r,niroby na Slovensku.

Pre splnenie uvedenlTch cielov predpo-
klad6me vyuZit uzku spoluprdcu s WrobnVmi
a obchodnfmi firmami, ustrednfmi Stdtnymi orgdn-
mi .

Technick6 a syst6mov6 rieSenia vy2aduju
znacnu cast invencie a technick6ho myslenia,
predpokladame, 2e 1e za nami obdobie prirodzenej
a nutenej selekcie tvorcfch kapacit. Je potrebn6
postupne obnovovat vlastn6 zdroje o mlad6
a perspektivne tvorcie kapacity, ktore m02u v uzkej
spolupr6ci so sk0senlmi odbornkmi dalej za-
bezpecit kontinuitu ustavu a firmy VUTCH-
CHEMITEX spol. s r.o.

Verlm, Ze cielavedomou spoluprdcou s hos-
poddrskou sf6rou sa tento zamer podarf v budu-
cich obdobiach postupne zabezpee it.
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HISTORY AND PRESENT STATE OF THE DEVELOPMENT OF
POLYOLEFINE FIBRES IN SLOVAKIA AND IN THE WORLD

Jambrich, M. , 'BudzAk, D.,"Stupdk, A.,-Jambrich, P.

Faculty of ChemicalTechnology, Slovak Technical University, Radlinskdho 9, 812 37 Bratislava
'Research lnstitute for Man-Made Fibres, 059 21 Svit

"lstrochem, Nobelova 34, 836 05 Bratislava, Slovak Republic

A brief description of development of the production PO particularly PP fibres and their application in textile
and technical textiles.

ln der vorliegender Arbeit es wurde eingefurt ein Uberblick uber in der Entwicklung die Polyolefinische Fasem
besonders die Polypropylenfdden und die Applikation wie die Textilware und die Technischeware.
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najmd polypropyldnovfch vl6kien a ich aplik6cia akoV el6nku sa uv6dza 4ivoj vfroby polyolefinovfch,
textiln6 a technick6 textilie.

I .O. INTRODUCTION

In evaluating the history of the development of
polyolefine fibres, allow me to begin with following
words:the 38 years period of their existence is worth
of judging only then when it has brought something
vital, enriched our present life and offered prospects
for the future. Our attention must be paid to
maintenance, enrichment and development of those
good results and experience, which were achieved
up to now.

The development of polyolefine fibres in the past
was unambiguously affected by the development of
chemical fibres and pyrolysis processes of crude oil
products in the world.

2.0 DEVELOPMENT OF CHEMICAL FIBRES IN
THE WORLD, WITH A PARTICULAR EMPHASIS

ON OUR COUNTRY

In the 700 years period of employment of textile
fibres, until the late 19th century only flax, wool,
cotton and natural silk were used.

In the beginning of the 20th century, the
commercial production of man-made fibres on the
basis of regenerated natural polymers had been
launched and just before the Second World War, the
first industrially fabricated and processed synthetic
fibres, unknown in the nature appeared.

Chemical fibres are therefore a product of our
century. Their development was so enormous that
currently their consumption in all application areas,
that is textile, home and engineering fabrics exceeds
50% of the consumption of all kinds of fibres.

On the asumption of the cunent trend of
population growth and if no disaster occurs in the
world, about 7 bill ion people with growing demands
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will dwell on our planet in 2000. This will imply an
increase in the production of chemical fibres from
21 .5 million tonnes in 1993 to about 30 million
tonnes in 2000, whereby the consumption of
cotton and wool is supposed to total about 23 and
2.3 million tonnes, resp. The total consumption of
fibres is expected to amount to 55 million l/year.

From surveys given in Tab.1 and Fig.1 it
follows that the production of chemical fibres in all
its history of existence had a growing tendency,
except the Second World War, the oil crisis in

, 1973-1975 and a sl ight depression in 1982. Tc
date, mostly PET and PP fibres are being
developed.

The production of chemical fibres in the
hitherto development of the Slovak and Czech
economy had a great significance Chemical fibres
have influenced the structure of textile and
engineering fabrics applied in various fields,
especially in textile industry, transport, rubber
products, building industry, agriculture, civil
engineering, food industry etc. Chemical fibres do
not substitute natural fibres, which we do not
have, but cover an increased consumption of
textiles and increased claims on their properties,
pafticularly in the field of engineering textiles. In
our country, the first production of chemical fibres
started in Senica, in 1919. In 1950, the production
of chemical fibres on the basis of cellulose
reached 26587 t as against 52 t on the basis of
synthetic polymers.

In Tab. 2 is given an overview of the
production of chemical fibres in Slovakia and
Czech Republic, since 1919. From this Tab. it is
evident that the development of chemical fibres in
the last 45 years was very dynamic and their
production rose by more than B-times up to 1g8g.
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The majori ty of production was l inked to the
former COMECON countries and west European
markets. Since 1990 a drop of sale and thus a
decrease in the fibre production was experienced.
In 1993 the chemical fibre manufacture started to
grow again, after reorientation to west European
markets. In the recent years, rnostly PA, PET and
PP fibres were developed. According to the per
capita amount of chemical f ibres produced, our
state has a leading position among industrial
countries fl-ab.2.).

3.0 DEVELOPMENT OF POLYOLEFINE AND
POLYPROPYLENE FIBRES IN THE WORLD AND

IN SLOVAKIA

From the point of view of large-scale
commercial ly produced synthetic f ibres,
polypropylene fibres belong amid the youngest
generation of large-scale produced fibres. Their
development, however, was relatively rapid in
comparison with other types'of synthetic f ibres,
main ly  in  the 1980s.

In 1954, the invention of Prof. Natta, on the
preparation of polypropylene by stereospecific
polymerization using Ziegler catalyst was a break-
through in polymer chemistry. According to his
invention, in forming macromolecules with a highly
regular structure, monomer units (forming the
skeleton of the polymer chain) need not have

Table 2
Development of  the Product ion Man-Made Fibres,  f r lms type and
Nonwovens in Slovak and Czech Republ ic

Product ion Man-Made Fibres in tons , /
product ion Cel lu l  F iber Synth.  Fiber

1 9 4 5  3 6 6 2

691  38
1970  69308

1980 54532
1 9 8 5  5 6 1 1 2

155202
1987 54992

57708

1  ' t 8251

45793 1 1 1 9 3 6
47565
48621

't22BOO

1 52546

56e22 165476
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symmetric centres and in spite of this crystalline or
crystallizable polymers are obtained with the
possibility of formation of anisotropic (highly
orientated) systems.

The properties of this polymer evoked attention
and there was no doubt that in the field of
manufacture of plastics, PP would find application.
This certainty and agreement in opinions failed in
application of polypropylene in the man-made fibre
manufacture. This disagreement followed from
certain properties of pure polypropylene, as lower
light and heat stability, bad dyeability in solutions of
dyes, surface properties with regard to chemical
activity, hydrophobicity etc.

Polypropylene fibres as a new material found
very difficult a practical application. West European
textile experts expressed their distrust to this fibre
and called it "fibre of poor people". This approach
was confirmed also by big international fibre
companies, whose current share on PP
manufacture is very high. The majority of textile
experts in Slovakia and Czech Republic distrusted
this fibel as well.

A dramatic development of PP fibres in the
world was conditioned especially by a sufficient
amount of the basic feedstock (C.-fraction) from
refining and cracking processes as well as
dehydration of alcohols from biomass. This
development was also influenced by successively
revealed versatile properties following from general,
specific and special properties of the polymer and
fibres, by less sophisticated procedures for their
manufacture and possibility of application of
facilities developed for synthetic fibres, as well as by
raw material prices.

Already in 1958, that is four years after Natta's
invention had been reported, production of PP
fibres started in the USA with a capacity of
1000Vyear and in ltaly. In 1960, this production was
introduced in Japan. Few years later a pilot-plant
production was set up in Great Britain, France and
Slovakia. ln 1965 the US production already
reached 22500t/year. ln our country an annual
production of 1000t of staple fibre was noted and a
testing unit produced 5001 of technical rayon. The
most dramatic development of PP fibres was
experienced in the 1980s after abolishing patent
baniers and improving some properties resulting
from the molecular structure of polyprolylene (light
and heat stability and dyeing of PP fibres).
According to statistical data, in 1971 the production
of PP fibres in the world and in Slovakia already
reached 450 000Vyear and 6 300Vyear, resp. Tab.3
reveals the development of PP fibres in the world.

In 1995 the world production is expected to
reach more than 3,200 million tonnes in form of
staple fibres, yarn, technical and textile rayon, foil
tapes, fibrillated foil fibres or fleece.
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Table 3
Development of the Production PO Fibres (PP, PE) and Man-Made
Fibres in mill. tons/Year

Year PO Fibres Cellul.Fiber Synth.Fiber

1 900

1 950

1 960

1 970

1 980

1 985

1 990

1 991

1 992

1 993

0

0

0,005

0,360

1 ,237
1 ,933
2,710

2,954

3 ,014

3,1 93

0

1 ,6

2 ,6

3 ,6

3 ,5

3 ,2

3,2

2 ,9

2 ,7

2 ,7

0

0 ,1

0 ,1

4 ,8

10 ,8

1  3 ,1

15 ,9

16,4

17  ,2

17  ,6

ln the second half of the 1950s, research
teams of the Research lnstitute of Man-Made
Fibres (VUCHV) and the Faculty of Chemical
Technology as well as technical teams of existing
enterprises also began with the development of
the production of chemical fibres on the base of
Iew synthetic polymers (Fig.1) Scientific and
Research institutes in Slovakia and Czech
Republic in time reacted on the development of PO
fibres, as well.

Already in 1957, technico-chemical
considerations about the development of PP fibres
had started. ln 1958 in the former Czechoslovakia,
as one of the first Comecon countries,
investigations on the possibility of preparation of
polypropylene and its fibres were canied out in the
Research Institute of Man-Made Fibres, Research
lnstitute of Macromolecular Chemistry, Research
Institute of Rubber and Plastic Technology,
Chemical Faculty, Slovnaft and the Design
Engineering Organization Chempik. Before 1960,
experimental works were aimed at gaining
knowledge on basic properties and the structure of
isotactic polypropylene and preparing fibres from
melt and solutions. The first CS patent (CS 93156)
on preparation of PP fibres was issued in 1959. In
the often controversial environment of domestic
and foreign pros and cons a complex research
program tor 20 years was elaborated. In 1960 a
comprehensive research of preparation of PP
fibres in the former Czechoslovakia started.

The PP-program accepted in this period
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included comprehensive and long-term research
aims concerning PP fibres and was based on
following fundamental factors:
- development of rawstocks and ensuring of

propylene manufacture in the former Czecho-
slovakia were expected

- the program favoured specialization in research,
development and production of fibres within the
frame of the former Comecon

- implementation of the research results took into
account the independence on foreign purchases
of licences, patents etc.

- the scheduled development of the production of
chemical fibres was a prerequisite for setting up
new capacities in the production of fibres

- the possibility of selling of research results
abroad was supposed, since our research was
performed practically simultaneously with the
RaD of leading firms in the world.
This program included a broad scope of

research concerning
- polymer preparation
- polypropylene fibres preparation
- application of PP-fibres and their optimal

utilization in the structure of textile raw materials
- development of appropriate machines employed

in the fibre manufacture.
In all these cases, the final aim of the research

was the realization of the production of polymer,
fibres, textile products and equipments.

The proposed polypropylene program was
broad, from the technical point of view very difficult
for all participants and in some cases also highly
risky. lt is clear, that we did not succeeded in
fulfil l ing all intentions according to the original
concept.

In the first phase of research we tried to
coordinate the efforts in developing an own,
domestic technology of production of isotactic
polypropylene and in establishing a research of
individual application fields as broad as possible. In
spite of a considerable advance in solving the
procedure of solventless polymerization of
polypropylene, the research was not successfully
completed. Thus,we did not succeed in producing
domestic polypro pylene.

The efforl of researchers aimed at ensuring a
suitable raw material for the production of fibres led
to the creation of working contacts with our
adjacent foreign PP producer, that is OSW Linz in
Schwechat. The result was the development of a
series of polypropylenes Daplen, prepared by
thermal degradation of highmolecular polymers,
particularly of the type AS 50. Since the effort to
create an own technology for the production of
polypropylene was not successful, in the initial
phase the production of fibres was orientated to the
application of Daplens, which up to now form the
basic assortment of the Austrian producer.
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Due to far-reaching goals in the field of PP
fibres manufacture and taking into account the fact
that in the developing petrochemical complex
Slovnaft a sufficient amount of propylene will be
for disposal a second approach was chosen.
Hence, a licence for the production of isotactic
polypropylene sited in the above mentioned
enterprise was purchased. The result of
negotiations with the Austrian producer was
negative and basing on selection and verification
of basic types of polypropylene suitable for fibres,
the American technology AMOCO, supplied by the
Japanese petrochemical company CHISSO, was
chosen. After commissioning this unit in 1973, our
chemical industry was enriched by the production
of 30 0001of isotactic PP, produced in Slovnaft.

lmmediately after the decision concerning the
supplier of the technology, our research activities
were reorientated from Daplen to the Japanese
polymers CHISSO, which were at first supplied in
form of samples, later as small deliveries, in order
to prepare the application sphere for this new type
of rawstock.

On the basis of own research, the
manufacture of following products was
successfully implemented: staple fibres, carpet
yarns, textile rayon and unwoven woolen fabrics.
Later, testing lines for the production of technical
rayon (lstrochem) and fibres called rubberized hair
(SLZ) were built up. These were successively
rebuilt to the production of yarns and staple fibres.

Already in 1964-1969 the first aggregated
procedures in the preparation of PP fibres at high
velocities and multicomponent fibres were verified.

The first production of PP fibres was
implemented in Chemosvit, in 1965 (1 000Vyear
staple fibre and 200Vyear technical rayon) using
own machines. This production enabled the textile
industry to verify properties and broad applications
of these fibres as well as the possibility of
additional production.

In 1970, the 1st stage of the production of
PP-staple fibres and PP technical rayon (2900
dtex) with a scheduled capacity of 4400tJyear and
920Uyear, resp. was put on stream in lstrochem.
Within the frame of this activity the production of
pigment-concentrates was introduced.Later, the
production of staple fibres was expanded to a
capacity of 5 600Vyear and instead of technical
rayon, yarn was produced.

In 1975, the 2nd stage of the production of
PP fibres was realized in lstrochem by 4000Vyear
of mechanically textured yarn. The original
intention was to build up within the frame of the
2nd stage also further capacities for the
production of staple fibres, which were, however,
postponed, to comply with the possibility of sales.
The production of PP carpet yarn much
contributed to the development of the production

Vtdkna a textit2(2) 83-89 (1995)



of carpets in the former Czechoslovakia just in the
period of vigorousconstruction of tenement houses.
With little investments this manufacture was
successfully expanded to a 6 000Vyear capacity
equipped mainly with domestic facilitis.

During the period 1979-1980 a 15 000Vyear
capacity of staple fibre in lstrochem was built up
within the frame of the third stage. This production
enabled a further enlargement of the assoftment.
The manufacture was performed on large-scale
lines, in which facilities for spinning were of
domestic origin and the remainder was imported.

In 1980, a 4 000Vyear capacity for PP-textile
rayon was started up in Chemosvit. Production on a
testing line (l2}IJyear capacity), which had been
completed in 1973, preceded this manufacture. The
new capacity for PP manufacture predominantly
included domestic machines.

ln 1981 , a new 12 S}OIlyear capacity for PP-
yarn was commissioned in the lstrochem within the
fourth phase using own spinning machines and
imported drawing-texturing and weaving machines.
The unit was equipped with a RPP-16 computer of
domestic origin for process control.

As we have mentioned above, the development
of PP was comprehensive. The dyeing process
required relatively large research capacities,
particularly in the Research lnstitute of Man-Made
Fibres, at the Faculty of Chem.Technology and other
institutions in the former Czechoslovakia. There was
also a cooperation with the producers of dyes in
Switzerland, France and West Germany. The method
of dyeing and machines developed are also
nowadays progressive, though other procedures
(volume doser) were implemented.

In 1993, following capacities of PP fibres were
put on stream in the former Czechoslovakia:
- 21 800 Vyear staple fibres in lstrochem and SLZ

(lstrona, Nobelex)
- 1B 500 t/year textured yarns in lstrochem

(Baleron and Virelon)
- 4 000 t/year silk in Chemosvit (Prolen)
- 1 500 Uyear directly spinned fleece in Tatralan
- 1 500 Uyear tapes in Juta and Technolen.

These large capacities of PP fibres production
exceeded domestic demands and therefore
requirements of other Comecon countries could be
met. ln 1982, 22 000 tlyear and 1 112 tlyear were
exported to Comecon and west European markets,
resp., what was compensated by the import of
fibres (mainly PAN, cotton and acetate fibres) not
produced in our country. Later, the export totalled
30 000 Uyear. This export was mainly orientated to
the former Comecon countries-Soviet Union, GDR,
Poland, Vietnam and Jugoslavia.

Tab. 4 reveals the development of PP fibres and
fibrous materials in our country.

In the recent years, our PP fibres were
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comparable to these produced in industrial
countries, in terms of quality, production and
assortment.

The development of procedures for the
manufacture of PP fibres and their assortment has
continued also after 1983. In 1988 and 1992 new
routes and facilities for the continuous preparation
of PP-staple fibres (firm Plantex) and yarns (firm
Barmag) were implemented. These machines
substituted old equipments and enabled to
increase capacities and enlarge the assortment. A
new technology for the manufacture of cigarette
filters was developed. To date, however, this
manufacture is put out of operation through a
small interest in this product.

After 1990, the production of PP fibres
markedly declined due to a loss of Comecon
markets and reorientation to new markets. In Tab.4,
the lowest production of PP fibres is shown to be
in 1993 for above mentioned reasons but also for a
lack of investments dedicated to innovation of
technologies and equipments. In 1994, the
production of PP fibres has gone up due to a
break-through onto Western markets.

To date, following PO and PP fibres are being
produced in Slovakia and Czech Republic: staple
fibres, yarn, rayon, unwoven fabrics, tapes, splitted
foils etc., with a broad scale of colour shades,
physico-mechanical properties, softness, various
transverse and longitudinal geometry (profiled) and
modified for various purposes.

The basic classification of PP staple fibres is
as follows: carpet (K), woolen (W) and cotton (C)
'types.Various types of fibres differ not only by their
softness but also by overmolecular and
morphologic structure or even by molecular
composition of the polymeric structure. Both
structure and properties vary according to the
application field.

Table 4
Development of the Production PP and PE Fibres, fi lms type and
Nonwoven in Slovak and Czech Republic.

type Fiber
staple BCF CF f i lms Fiber Nonw. Summe

Fiber Man-Made
Fibres

1965  105
1 9 7 0  1 0 1 0
1972 4385 442
1973 4699 691 59
1975 6112 1276 120
1980 15300 6550 750
1985 23091 14903 4100
1989 2712314697 4628
1990 2174513620 4r''40

'1991 9406 8826 27U
1992 6858 4736 1792
1993 466'1 5401 1718
1994 6166 5674 2000

1 0 5
1 0 1 0

- 200 5027
- 200 s649
- 1250 8758
9100 2600 34300

15200 2800 60094
18000 3900 68348

- 19072 3800 62677
(24000)

- 19200 2500 42716
- 19424 2500 35310
- 19072 2000 30852
- 19400 2500 35740

87



PP-staple fibres are mainly used for home
textiles. The main field of application of carpet
staple fibres is:
- piles or underfelts for tufted carpets
- needle felts and unwoven floor coverings
- unwoven decoration textiles and wall linings
- dewatering felts and filter fabrics.

Fibrous types of PP-staple fibres are used either
alone or in blends with viscose staple and natural
fibres, particularly in:
- protective and work clothings for various working

environments and climatic conditions
- for ECO systems
- unwoven fabrics for hygiene products and

worsted blankets
- knitted winter or spotl socks and hand and

machine knitting yarns
- unwoven fabrics for warming inserts, filtration of

gases and liquids, e.g.deoiling filters
- textiles for civil engineering and transport.

Cotton types of PP staples have also found their
broad application, either in yarns from 100 % PP or
in blends, particularly with viscose staple or cotton.
The main applications are:
- fabrics for alkali resistant industrial uniforms and

coveralls, and common work clothings
- basic fabrics for special technologies (needle

punching, tufting)
- technical filter fabrics for agriculture, civil

engineering, transport, etc.
- fabrics for bedspreads, bandages, shoemaker's

ducks
- interlock knitted fabrics for underwear and one-

ribbed knitted fabrics for bedspreads, spod wear,
etc.

- shrinking fibres for blend fleece for the production
of synthetic leather

- unwoven fabrics from multicomponent fibres for
gas or liquid circulation.
A great share in the application of polypropylene

is in form of following fabrics prepared directly
under the nozzle and reinforced by mechanical,
chemical and thermal treatment:
- filter cfoths, underfelts for tufted carpets, wraps

and hygiene products. The main application area,
however, is in form of geotextiles for

- building of roads, highways, forest and field
driveways,

- building of sport facilities,
- stabilization of embankments, damps, water

reservoirs and channels
- building of railroads and tunnels.

Infinite PP fibres are being produced in a broad
assortment and different softness, various
overmolecular structure and physico-mechanical
properties and transversal geometry.

The main production volume is formed by
transversally or longitudinally textured yarns, which
are used for following home textiles:
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- tufted carpets with loop and pile
- upholstery fabrics and covers, decoration

textiles, textile hangings etc.
ln this area we can also include the so called

multicomponent PP-fibres in form of yarn, which
have such specific properties that they can be
used not only for cigarette filters but also for
filtration of gaseous media.

lnfinite fiber based textile rayon (30-500 dtex),
smooth or textured, represents a relatively large
production capacity, which is increasing all over
the world. This rayon is mainly applied in:
- textiles for needle punched blankets
- technical textiles for filtration, leakproof sheets,

elastic belts and straps
- warps of upholsteries
- needle punched fabrics for the manufacture of

unwoven textiles.
ln clothing industry, PP fibres are used for

undenruear, children's and lady's cloths, socks,
gloves, sport and leisure wear, protective working
cloths for chemical plants and laboratories. PP-
rayon textured and of various geometry enables to
prepare the so called integrated textile materials,
which represent a suitable product for clothing, in
terms of physiology and hygiene.

In this connection we should mention the
increasing application of special types of fibres in
medicine, particularly for surgical threads,
bandages, pads, aids, ultrafiltration membranes for
blood, wraps for diapers bedsore protection mats,
mulls, surgical uniforms, etc.

From aforementioned it follows, that by their
broad application, PP fibres occupy a leading
position among fibres.

4.0 CONCLUSIONS

- ln the last 20 years the development of PP and
PET fibres was the fastest in comparison with
other types. During the next five years, PP fibres
are expected to reach number two among world
leaders.

- Up to 19BB the development of PP fibres in
Slovakia and Czech Republic was the fastest
against other types, due to a sufficiency of raw
stock and systematic and coordinated RaD of
technology and machines for fibre production.
Additionally, these fibres have a broad
application in home and engineering textiles
and their specific and special properties
predestinate them for clothing industry. An
important factor, tco, was the export to the
former Comecon.

- In Slovakia and Czech Republic a suitable
technical and scientific backround was formed
for a further development of the assorlment of
polymers, new technologies and assortment of
PP fibres and broad application in form of
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TaHe l. World -
Populat ior

in bi l l ions

ffi N s u M P T I o N (Mio. tons)
kg per
capita

TOTAL Cotton Wool Cel lu l .
thereof
viscose
staole

Synth.

1 900

1 950

1960

1970

1 980

1 985

1990

1 991

1  992

1 993

1 ,6

215

3,0

3,7

4,5

4,9

5,3

5,3
5,4
5,5

3,9

9,4

14 ,9

22,0

30,2

34,2
39,3

39,4
40,1
40,4

312

6;6

10 ,1

12,0

14 ,3

1 6 , 3
18,7

1 8 , 5

18 ,6

1 8 , 5

0,7

1 , 1

1 , 5

1 , 6

1 , 6

1 ,6
1 , 5

1 , 6

1 , 6

1 , 6

0

1 , 6

2,6

3,6
3,5

3,2

3 ,2

2,9
217

2,7

0

o ,7 '
'|,7

2,0
2,1

2,0

1 , 9

117

1 , 6
1 , 6

0

0,1
0,7

4,8

10 ,8

1 3 , 1

15 ,9

16 ,4
17,2

17 ,6

2,5
3 ,7

5,0

6 ,0
6,7

7 ,1
7 ,4

7,5

7,4

7,3

source: lcAc, commonwell th secretariat,  Al(zo, Len:ing

textile and engineering fabrics. For this reason our
knowledge, capilal and effort should become the
basic factor in the development of PP fibres and
fabrics in order to occupy one of the leading
positions among industrial countries developing
chemical fibres. This, however, calls for a better
technical and economical links between
producers of polymers, fibres and textiles and
scientific-research institutions. PP and PO fibres
contribute to the remediation of oil-spilled surface
and underground waters and contaminated
soils. Fibrous materials applied exhibit a high
physical activity to non-polar organic substances:
Properlies of PO and PP fibres predestinate

them for a broad application in form of
engineering textiles (for vehicles, agriculture,
medicine, geotextiles, civil engineering,
membranes, filter cloth, etc.).
The hitherto scietific and research-

development activities in the field of PO,
particularly PP fabrics have enriched our society by
products of broad consumption, contributed to our
economy, decreased the unemployment rate and
solved problems of restructuring of our
productions in some regions, thus contributing to
their remediation. However, the most valuable
factor is the knowledge gained in this field, which
will bring fruits in the future.

Tento dl6nok ye venovanf 45. vyrodiu zaeatia vfuky
technol6gie chemickyich vl6kien na CHTF SVST v Bratislave
a zaloZeniu VUCHV vo Svite.
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ZO ZAHRANICNYCH CASOPISOV

ZvfSenie uZitkornich vlastnostf textfli i pre
vn0torn6 vybavenie 6ut, lietadiel, Zeleznicnfch
voziov a autobusov dekatovanfm postupom
GFP
Texti lveredlung,30, 1995, i .  1/2, s. /5-78

Dekatovanie calunnickych ldtok urcite nepatrf ku
kaZdodennym javom v podnikoch zaoberaj[cich sa
upravou calunnickych materidlov. V dodiivatelsklch
predpisoch pre odberatel'ov a spracovatel'ov calfn-
nickfch materidlov nie je dekatovanie eSte v7dy
vSade predpfsan6, hoci na splnenie profilu po2ia-
daviek a Specif ickfch ddt sa bez neho nemoZno
zaobist.  Dekatovanim je mo2n6 aj u calunnickych
l6tok zlepSit niektor6 spotrebitelsk6 vlastnosti, ako
su napr. ohmat, vzhl'ad, ale aj vlastnosti v odierani,
Zmolkovanie, taZnost, pevnost atd'. V clAnku sa
porovnava doteraj5ia technika dekatovania zalolena
na princfpe pr[denia pary cez materiAl s novou
technologiou - postupom GFP (GFP=Genuine
Finishing Process). Novy proces umoZnuje d'alSie
zlep5enie uvedenlch vlastnosti a efektov. Poptsan!
je postup, strojnd technologia ako al vysledky
skuSok.

Predstavenie techni ky Kemafil
Melliand Textilberichte, 76, 1995, e. 1/2, s. /6

Sask! text i ln! vyskumny ustav v Chemnitzi predvie-
dol postup umoZnujuci spracovat textilne zvy5ky
alebo ind recyklovatel'ne materidly opldStenim pleta-
cou technikou na vyrobky v tvare pasov alebo Snur.
Mnohostranne aplikacne mo2nosti tejto metody
vzbudili vel'ky zaujem.

Kontrola farby u substratov s optickyimi zjasno-
vacfmi prostriedkami
Melliand Textilberichte, 76, 1995, i. 1 /2, s. 17

Spektrdlny fotometer Color Eye 3100 (Macbeth,
Kollmorgen lnstruments Corp.) bol vyvinut! na
ucinnu kontrolu farby u substrdtov s optick5Tmi
zjasnovacfmi prostr iedkami a bielymi odtienmi.
Pristroj je vybavenf vysokovlkonnou xenonovou
lampou a nastavitel'nym mechanizmom UV filtrov,
ktord zabezpeeuju optimdlne osvetlenie (D 65)
a dlhodob0 opakovatelhost. PouZit! zdroj svetla ma
dlhu Zivotnost, nepotrebuje Ziaden cas na vyhriatie
a vylaruje len minimdlnu udrZbu. Senzor sa auto-
maticky prispOsobuje rozdielom v napdtf a vfkyvom
teploty. Prfstroj je kompatibilnf so senzormi
Macbeth 2020 a CE 300.

Skrimanie vybranich Slichtovacfch produktov
na vhodnost pre ultrafiltrdciu a na zlepSenie
efektfvnosti v tk6covni
Melliand Textilberichte, 76, 1995, e . 1/2, s. 33-37

Pri ultrafiltrdcii sa zo Slichtovacieho alebo pracieho
kupeta cez membr6ny selektfvne ciastocne odo-
berie voda a zfska sa koncentrdt, ktory sa de
opatovne pouZit na filtrdciu. Aj v durinskych a sas-
kych textilnych podnikoch je nevyhnutnei znftit
zaLa2enie odpadovych vod Slichtami. Z tohto
dovodu sa skumali  rozne Slichtovacie prostr iedky
na bdze Skrobu, karboxymetylcelulozy a polyvinyl-
alkoholu ako aj ich zmesi, aby sa zist i la ich vhod-
nost pre ultrafiltrdciu. S0casne sa sk[Sala ich
schopnost zlepSit vlastnosti pri tkani. Sk0mane vy-
robky vykazovali v porovnani so zdrkladnlmi
produktami v Slichtovani a tkani lep5ie vlTsledky
tak pri maximAlnej sile pOsobiacej pri namahanf
v tahu a ta2nosti, ako aj pri spravanf sa v odierani.
V tkdcovni sa dokdzalo zvlSenie vykonu strojov.
Okrern toho doSlo pri odSlichtovanf k znacnyim
uspordm vody a energie.

Stanovenie zvy5kov pesticidov v textfli5ch
Melliand Textilberichte, 76, /995, e . 1/2, s. 39-42

Pri pestovani prfrodnfch vldken sa proti rastlinnym
Skodcom pouZfvaju pesticfdy, ktore sa dostdvaju
al do findlnych textilny2ch vlrobkov a ktore maju
toxick6 ucinky. Pre obsah zvySkovych pesticfdov
v textflidch neexistuj0 v Nemecku dosial eSte
Ziadne z6konom stanovene hranicn6 hodnoty.
V cldnku je popfsanf spOsob stanovenia pesticf-
dov v textilnlch surovinach ako je bavlna, vlna, I'an
atd'. Tdto metoda pozostdva z exlrakcie zvySkov
acetonom a cistenia g6lovou chromatografiou
a stlpcovou chromatografiou za pou2itia silikag6lu.
Kvantifikovanie skumanlch zvySkov sa uskutoc-
nuje plynovou chromatografiou s plamenovym
ionizacnlm detektorom (FlD) a ultrafialovymi
detektormi. Hranice dOkazu u tejto metody sa
pohybuju u organickfch pesticidov obsahuj0cich
chlor  od 0,005 do 0,10 mg/kg,  u organick lch
pesticidov obsahuj0cich fosfor od 0,0.1 do 0,05
mg/kg atd'.

Ekologick6 poZiadavky na farbiace systemy
Melliand Textilberichte, 76, 1995, e . 1/2, s.47-55

Kto chce farbit textilie, md k dispozicii Siroku
ponuku farbfv a pomocnych prostriedkov. Kedysi
sa vfber farbiaceho syst6mu uskutocnoval podl'a
techniky (stdlost, vlidatnost) a hospoddrnosti (po-
mer medzi cenou a intenzitou). V sucasnosti
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pribudli krit6ri6 ako sti kon5tantnd kvalita dod6vky
(syst6m QS), kompetentnost poskytovatela a predo-
v5etkrim ekologick6 a toxikologick6 vlastnosti.
Motivmi tejto novej orient6cie su z6konn6 opatrenia,
kritickd verejnost (m6dia), vlastnd zodpovednost,
textiln6 oznacovanie (humannoekologickfmi znae-
kami a zn6mkami). V cl6nku su vysvetlen6 novinky
v prdvnych predpisoch o odpadotrych voddch
a emisidch. Sancu na diferencidciu textilnfch
zoSlachtovacfch firiem a doddvatefov ponukaju eko-
logick6 poZiadavky po spotrebitefskych etiketdch.
Ekologickf a toxikologick! v!ber farbiacich syst6-
mov je ako trhovf nAstroj faktorom urcujucim
buducnost textiln6ho podniku.

Farbenie vlny pri nizkych teplot6ch v prftomnosti
po mocnfch prostriedkov
Melliand Textilberichte. 76. l995, i. 112, s.58-63

UZ vel'a rokov sa propaguje farbenie vlny pod te-
plotou varu. Hlavnfm dOvodom je uspora vody,
prfsne predpisy o odpadovel vode a Setrenie vlne-
nfch vldken. Na farbenre vlny pri nfzkych teplotdch
boli navrhovane viacere metody (pouZitie koncentro-
vanlch roztokov mocovrny, pou2itie roztokov kyse-
l iny mraviej.  farbenie v organickfch rozptiStadldch,
predbe2ne spraco'. 'anie vlny atd.).  Len m6lo z nich
naSlo priem;,selne ,.r7uzrtre. V predloZenej prdci sa
skumala nova metoda farbenia vlny pri  nfzkych
teplotdch, prreom sa zvldStna pozornost venovala
zistovaniu vplyvu d'.,och pomocnlch prostriedkov,
ktore sa pre tento syst6m odpor0cali, na najd6-
le2itejSie parametre farbenia. Skumal sa aj vplyv
zn(Zenta teploty na dalSie charakteristick6 vlastnosti
vlny.

Textt l ie z uhlfkoWch vl6ken
Nonwovens lndustry, 26, 1995, e . 1, s. 10

Firma American Kynol vyrdba absorbcn6 textilie
z vldken z aktfvneho uhl ia. Netkanf materidl ACN-
603-13 je urceny do syst6mov na regenerdciu
rozpuStadiel.  Ucinne zabranuje Iniku prchavfch
organickych zlucenin do vzduchu. Materidl mA
hrubku 3,5 mm a hmotnost 400 g/m'. Vyrdba sa
karbonizdciou a aktivdciou vpichovanej plsti z novo-
loidnych vl6ken.

Vliznamn6 novinky roku 1994
America's Iextiles lnternational, 1995, e . 1 , s. 30-44

Firma Burlington vyvinula technologiu spracovania
odpadoveho denimu na priadzu, ktoru je moZn6
znovu pouZit v pomere 50 % regenerovanej priadze/
50 % pOvodnej bavlnenej priadze. Regenerovand
bavlna sa pouZfva v utku, pOvodnd v osnove. Denfm
Ole Tymes vyvinula fa Avondale Mills. Jeho pranie
trvd o 25-50 % krat5ie ako pranie beZnfch denfmov.
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Zniiluje sa tiel spotreba chloru a pemzy pre
dosiahnutie vzhladu "stonewashed". Pri vfrobe
dZinov Earth Wash sa pouZfvaju Specidlne farbivd
umoZnujfce redukciu obsahu sulfidov v odpado-
vych voddch. Firma Dyersburg Fabrics Inc. vyvinula
technick6 runo vyroben6 zo 100 o/o recirkulovanlch
PET fliaS.

Pre5[van6 pri knivky: Alternatfva peria
America's lextr'les lnternational, 1995, e. 1, s. 72

PreSivan6 priknivky plnen6 du\im nekonecnyim
vldknom (6 PES) vyvinula firma Carpenter Co.
v spoluprdci s firmou Hoechst Celanese. Von-
kaj5fm materiAlom ie bavlnen! sat6n. Velmi dobr6
izolacn6 vlastnosti sa dosahulu aj s tenkou
niplnkovou vrstvou. Priknivka je preto I'ahka a hre-
yiva. MoZe sa prat a nevyvoldva alergick6 reakcie.
Cena priknivky je v porovnanl s cenou priknivok
plnenych perim niZ5ia.

Viroba vr.fplnkov'ich materi6lov do sedadiel
z roztaven6ho a sp6jan6ho vl5kna
America's Iextiles lnternational, 1995, e. 1, s. FW
1 2

Firma Nowo Development Oy of Turku z Ffnska
patentovala metodu vliroby uiplnkovfch mate-
riAlov do sedadiel automobilov a n6bytku z PES
vldkna, ktor6 sa po roztavenf spaja. Tvarovan6
sedadlov6 vfplne je moZne vyrdbat z rOznych
typov materiiilu (PES vo forme peny, vldken alebo
ich kombin6cii). PES spdjanf teplom md oproti
beZnfm PUR penovlm materidlom mnoh6 vlihody.
PES je moZn6 recirkulovat, moZe byt nehorlaui, mdr
dobru priepustnost vzduchu a komfortn6 sedadlA
uibornej kvality sa daju vyrobit s niZSou hustotou
ui pl nkov6ho materidlu.

Genetick6 projektovanie Speci6lnych bavlne-
nfch vl6ken
America's Iexfiles lnternational, 1995, e . 1 , s. 102

Firma Agracetus Inc. vypestovala sadenice
bavlnfka, ktor6ho vldkna su geneticky projektovan6
tak, Ze obsahuj0 biopolym6ry. Produkciou tlchto
polym6rov vo vnutornej casti vldkna vznikA bavlna
so Speci6lnymi uZitkovfmi vlastnostami, nekrci-
vostou, lepSimi tepelnlmi vlastnostami, zniZenou
zrSZanlivostou, vfbornfmi absorpcnfmi schop-
nostami, ako aj lepSou kvalitou a typickfm
bavlnenfm ohmatom. Biopolym6ry s0 zluceniny
produkovan6 niektonimi bakt6riami. Modernlmi
postupmi genetick6ho inZinierstva je moZn6 izolo-
val z bakt6rie g6ny, ktor6 riadia produkciu tfchto
zlucenfn a preniest ich do sadenic beZn6ho
bavlnfka.
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lonovo selektivne elektrody na stanovenie kon-
centr6cie nei on ovr.ich tenzidov
Tenside Surfactants Detergents, 1995, i. 7, s. 12-16

Titracne stanovenie koncentrdcie anionovfch
a kationovych tenzidov ionove selektlvnou elektro-
dou ako indikdtorom bolo u2 mnohokrSt popisan6.
V cldnku je predveden6 pouZitie rovnakej elektrody
pre neionovd tenzidy a zmesi tenzidov. Titrdcii
nei6nov6ho tenzidu tetrafenylboritanom sodnfm
pr ech1dza akti vdc ia c h lo ridom bdrnahi m. Chara kte-
rizovanie tvoriaceho sa komplexu je nie jedno-
znadn6 a zdvisf predov5etklm od poctu etyl6n-
oxidor4ich skupfn. Potrebn6 je kalibracia Stan-
dardom na ziklade rozdeteni diZok retazca.
Vfsledky s dobrou reprodukovatelnostou davalu
tenzidy s viac neZ 10 etyl6noxidovlmi skupinami.
Koncentrdcie znresl z anionovych a nei6nouich ten-
zidov sa daju stanovit s rovnakou presnostou ako
cist6 tenzidy.

Meranie kontaktn6ho uhla a povrchov6ho nap6-
tia v jednom prfstroji
Tenside Surfactants Detergenfs, 1995, i. 1, s. 21

Pri vfvoji nov6ho pristroja na meranie kontaktn6ho
uhfa G10 sa zvla5tny doraz klddol na jednoduch0
manipul6ciu ako al na moZnost nede5trukcn6ho
merania vetklch vzoriek. Zakladny pristroj je manu-
6lnym syst6mon so silnfm objektivom. Videosyst6m
na plnoautomatick6 merania kontaktndho uhla a vf-
pocet volnej energie povrchov6ho napiitia je su-
castou prislu5enstva prdve tak ako temperovatelnd
komora. Na stanovenie povrchov6ho napdtia kvapa-
lin je k dispozicii software PDA 10. Vfhody pristroja:
- jednoduchd manipul6cia
- kvalitnd optika (Zoom)
- integrovan6 osvetlenie s variabilnou intenzitou

svetla
- integrovan;i d6vkovacf syst6m
- meraci videosyst6m pre automatick6 meranie
- software na meranie povrchov6ho napdtia

kvapalfn.

Stockhausen s ISO 9001
Melliand Textilberichte, 76, 1995, e. 4, s.201

Firma Chemische Fabrik Stockhausen ziskala certifi-
kdciu podta DIN ISO 9001 pre oblasti super-
absorb6rov a priemyselnyich pomocn;ich prostried-
kov. Dal5im krokom s0 opatrenia na dosiahnutie
ceftifikdcie za ucasti obchodnfch oblasti v janudri
1 996.

Odpadov6 vody ztarbiarni opdt 6ire ako sklo
Melliand Textilberichte, ZA 1995, i. 4, s.2A3

Ustav EAP-RIL v Bukure5ti vyrie5il probl6m odfar-
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bovania odpadovfch v6d bez priddvania chemikd-
lif. V prvom stupni sa k odpadovej vode pridaju
bakt6rie, ktore na seba naviaZu farbivS. Tfm su uZ
farbiv6 chemicky ne5kodn6, ale voda e5te st6le nie
je bezfarebnd. Potom sa pridaj0 bakteriofagy.
Rozhodujticim pre nasleduj0cu reakciu je dutf,
z kontraktilnlich proteinov pozostdvajuci nevi-
ditetnf "chvost" \ichto fagov. Rozpustenim roz-
ru5ia tieto vfrusy bakt6rie, na ktor6 s0 naviazand
farbivd a uloZia zvy5kov6 latky do dut6ho chvosta,
takZe uZ nie je viditetnd Ziadna farebnost. Nesk0r
dochSdza k dal5iemu javu. Hlava f6gov pozostd-
vaj0ca vflucne z nukleinovlch kyselin spOsobi
vykryStalizovanie chvosta, takZe vypadn0 kryStaly.
Tento velmi ekologicloi postup pracujuci bez
akfchkotvek chemickfch prisad bol zverejnenf
v aprili 1995 ako Europsky patent.

Toxikologick6 a ekologickd skumanie uprave-
nfch textilnich plo5nfch ritvarov
Melliand Textilbeichte, 7-O- 1995, e . 4, s. 255-260

Diskusia o moZnom potenci6li ohrozujucom
zdravie upravenlimi textilnlimi ploSnf mi utvarmi
a z toho vyplfvajucom ohrozeni konecndho spotre-
bitela sa od zae iatku osemdesiatych rokov
zintenzivnila. T6to diskusia bola vyvoland
americkou Studiou o formaldehyde inStitritu CITT
(Chemical lndustries Institute of Toxicology)
a viedla k vyvolaniu strachu u spotrebitelov pred
"jedom v textili6ch". V cldnku je na prlklade
niektonich signifikantnfch, technicky vysoko
vyvinutfch Ipravdrensklich postupov s vel'kfm
trhovfm potenci6lorn hodnotene toxikologick6
sprdvanie sa textiln6ho materi6lu. I ked nie je
moZn6 robit vSeobecn6 zAvery, na zaklade vyko-
nanfch sk0Sok moZno kon5tatovat, 2e pri pouZiti
skumanfch produktov nehrozi ani pri aplikdcii
v textilnom zo5lachtovanf ani u spotrebitefa Ziadne
zdravotn6 riziko. Uveden6 s0 vfsledky dermatolo-
gickyich testov.

Ohhovzdornf polyester vyvinuhi japonskti m
vfrobcom
Nonwovens Report lnternational, 277, 1994, 11,
WfA, 26(9), 1994, s. 360

V Japonsku bolo ozndmen6, 2e bolo vyvinut6
ohfrovzdorn6 polyesterov6 vldkno, u ktoreho uZ nie
je problem poklesu pevnosti a stability. Vlakno je
na b6ze kopolymeru polyesteru s obsahom fosforu
pripraveneho polymerizdciou urcit6ho typu fosforo-
vej zluceniny simult6nne s polymerizacno-kon-
denzacnou reakciou. Vl6kno odol6va ohnu. Stdlo-
farebnost je vynikajuca.
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Hmotnostne I'ah5ia balistickS ochrana od DSM
High ftrtormance Textiles, September 1994, s.9

Vlslednfm materi6lom v smere pripravy tahSich
balistickfch ochrannfch materiSlov je ihlovan6
pofyetyl6nov6 textilia nazt1tanA 'Dyneema

Fraglight". Vlirobca - firma DSM z Heerlenu Holand-
sko uvddza, 2e materi6l je asi o 50 % Iah5i v porov-
nanfs pOvodnfmi produktami.Z materiAlu sa pripra-
vuju vesty, ktord sa lep5ie nosia a dovofuju votnei5f
pohyb.

Netkan6 textflie ako radarovi absorbent
High furtormance Textiles, September 1994, s.2

Anglicka firma Lanton Ltd v Boltone (Anglicko) zaea-
la produkovat rnateridl s ndzvom 'Lantoride" pre
ucely pouZitia ako radarov! absorbent. Materi6l je
multilamindrny, impregnovan! uhlkom, ktoni rnoZe
absorbovat vysok6 silove urovne pri rOznych uhloch
dopadu signdlu. Samotn! materidl je zmesou vldken
s vysokfm obsahom vlny a styrenov6ho pojiva.
Materi6l absorbuje pri rozsahu frekvencie 5-40 GHz
viac neZ 93 % Ziarenia a je termicky odolny. Lanto-
ride je taviteln! a moZe byt impregnovanyi Zivicami
za vzniku kompozrtu. Minim6lna produkdnd SarZa je
350 m'.

Polyesterove! mikrovl6kno uvedenri na trh v USA
firmou Hoechst
High ftr'formance Textiles, October 1994, s. 3

Polyesterov6 rnikrovl6kno nazvan6 Trevira Micro-
therm o jemnosti 0,7 dtex bolo uveden6 na trh fir-
mou Hoechst Celanese v Severnej Karoline. Vl6kno
mA zlep5en6 hodnoty teplotnlch a komfortnfch
ukazovatelov kvality. Bolo vyuZit6 pre pripravu
Specidlnych textilii pre zhotovenie odevov so zlepSe-
nou tepelnou izoldciou.

Zlep5enie kvality polypropyl6n ovrich vl6ken
Textile Technology lnternational, 1995, 21 4-215

Vdc5ina polym6rov v5eobecne a polypropyldn zvld5t
pokiat maju byt aplikovan6 v textilnom priemysle
vyZadujti pouZitie rOznych koncentrdtov. Vfrobcovia
koncentrdtov musia ponfkat Siroku Skalu pigmento-
vanfch alebo inak aditivovanych zmesf. Dnes sa
vyrdbaju popri pigmentovfch koncentrdty s obsa-
hom UV-stabilizdtorov, antioxidantov, retard6rov
horenia, modifikatorov farbenia a dinidiel potladaju-
cich lesk. Su zndme koncentrdty na aditivdciu sili-
konov, antlbakteri6lnych prfsad alebo spracovatel-
sk17ch modifikatorov.

Vyf arbitel'nost m i krovl5 ken
Textile Technology lnternational, 1 995, 1 39-1 43

Vyfarbitelnost mikrovldken je odli5nd od vyfarbitet-
nosti normdlnych vlSken z dOvodu existencie ich
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vdc5ieho povrchu. V cldnku su diskutovan6 beZne
sledovan6 parametre farbenia ako je vlitaZnost
k0pela, sytost vyfarbenia a in6 ukazovatele pre
polyesterov6 mikrovldkna. Jedn6 sa o mikrovldkna
s jemnostou pod 1 dtex. Mikrovldkna sa farbia
nichlejSie, ale potrebuju viac farbiva ako normdlne
vldkna. Je uvedend jednoduchA rovnica, ktor6
umoZnf vlipocet mnoZstva farbiva na vyfarbenie
mikrovldken.

Analyz6tory vl6ken
High Performance Textiles, Sepfem ber 1994, s. 5

Skupinou vliskumnkov v Anglicku bol vyvinutli
syst6m na analfzu vldken. Je urdenf na analyzu
zmesi pozostdvajfcich z vlnenlich a syntetickfch
vl6ken. Po rozpustenl vlnenfch vldken sa gravi-
metricky urcuje obsah syntetickfch vldken.

Rusi hl'adaj0 para-aramidov6 vl6kno s vyS5ou
pevnostou
High Pertormance Textiles, October 1994, s. 2

Ruskf r4iskumnfci sa usiluj0 pripravit p-aramidov6
vldkno s vyS5[mi pevnostami s vyuZitim poznatkov
o kvapalnfch kry5t6loch a zvl6knovanfm do rozto-
ku kyseliny sfrovej. Je zndme rusk6 vldkno tohoto
typu pod obchodnfm oznacenlm "Terlon". Bolo
uroben6 porovnanie vyvijan6ho vl6kna s vldknami
Kevlar a Twaron. Terlon sa s 4ihodou uplatnuje ako
vlstuZnli materidl pre radidlne pneumatiky a bez-
pecnostn6 pasy. Tie? m6Ze nahradit azbest.
Vfskumne sa posudzuje moZnost prfpravy Terlonu
z taveniny, efm by sa podstatne zlepSili ot6zky
Zivotn6ho prostredia a cel6 ekonomika procesu.

DSM posudzuje roz5irenie kapacity pre vfrobu
"Dyneema" vl6ken
High Pertormance Textiles, November 1994, s. 10

Firma DSM posudzuje roz5frenie vyroby vysoko-
pevnlich polyetylenor,nich vldken "Dyneema". Je
0vaha zvf5it sucasnu vlrobu v Heerlene v Holand-
sku o dal5ich 400 Urocne. Tfm by sa dosiahla
celkovd produkcia 1000 Vrok. Zr,ni5enie kapacity
prichSdza do uvahy na jar 1996 a vldkno by malo
byt o 30 % pevnej5ie neZ vyrdban6 doposiaf. Novd
vfrobnd linka na g6lov6 zvldkiiovanie zahifia
mnoZstuo inovacnfch prvkov. Hlavnou crtou novej
linky je tvar zvl6kiovacej hubice, ktord eliminuje
turbulenciu a Smykov6 napdtia ovplyviujuce poly-
m6r v tomto Stadiu.

Kl'udov6 uloha Twaronu
Texti I e Tech nology I nternational, 1 995, 3 3 - 36

Twaron je najnov5ie aramidov6 vl6kno, vyrAban6
ekologicky prijatetnfm postupom, urden6 pre-
dov5etkfm pre automobilovli priemysel zvldst ako
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zosilujuce aditlvum do pneumatk. Jeho vynikajuce
vlastnosti pre toto pouzitie su dan6 ivlasinou
nadmolekulovou strukturou. Je uplne fibrildrna s vy-
sokou kryStalinitou a vysokou orientdciou. Twaron levhodnf pre vSetky druhy pneumatik. M6Ze byt

vyrdbany ako impregnovanf kord alebo kordovd
textflia pre priame pouZitie u r,n/robcu pneumatik.

Pre pu bli kovanie_glOravila tng. -Valeria Aapekovd,
VUTCH-CHEM\TEX spot. 

" 
r.o.l Zitina.
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PATENTY

KryStalick6 polyestery orientovan6 a kryStalizo-
vatel'n6 vl6kna z nich pripraven6
JP lN 157 735/94
Pri hlasovatef: Teijin Ltd.
c 08 G 63/672

Polyestery s vnutornou viskozitou ,0,4 (40:60 p-
CIC.HTOH a ClrCHCHCl,, 35"C) pozostdvaju zo
skupin COATCO (Ar=p-CuH., p-CuH.-p-CuH.,, 2,6-
C,oHu, 2,6-C,oHuOCHrCH,O-2,6-C. H") a skupin
OCHTCH,-p-CuH.O(CH,),O. Polymer je moZn6
pripravit reakciou napriklad '13,5 dielov dimetyl-4,4'
-bifenyldikarboxyl6tu so 6,82 dielmi EG pri  185 az
215"C za pri'tomnosti (BuO).Ti a 9,8 dielov 4-(3-
hydroxypropoxy) fenetyl alk. pridanlch do reakcnej
zmesi pred zvy5enfm teploty na 290"C. Pripravenf
polym6r sa spracovdva na monofily vykazujuce
modul elasticity 2679,/den, pevnost 4,4 g/den atal-
nosl 2,2 Vo.

Viroba polyesteronich vl6ken odolnich vodi ho-
reniu
JP /N 184 821/94
Prihlasovatel: Kanebo Ltd.
D 01 F 6/84,  D 01 F 1/07

Do vldknotvorn6ho PES sa v Stadiu polymerizdcie
priddvaj0 zlfceniny obsahujuce :3 ok P, odvodend
od H(OCHR'CH,).OAO(CH,CHR'O)-{POR(OCHR'
CH,)-OAO(CH,CHR'O).)"H (dalej l ;  R-alkyl C.,,  resp.
arylaralkyl,  cykloal l lyl ;  R'=H,Me; A=zvySok dvojvdz-
bovej aromatickej organickej skupiny: m 2; n=1-3)
pripadne z icl' derivdrtov v mno2stve 2000 ppm (ako
P; na vlakno). Koneiny polymer sa zvldknuje na
vldrkna, ktore pri  horeni vyvfjaju menej dymu. LOI
tkan6ho vyrobku podta JIS-K 72A1 je pri  obsahu P
2000 ppm 23,6.

Vliroba ohiovzdornfch polyesterovlich vlSken
JP /N 158 426/s4
Prihlasovatel: Kanebo Ltd.
D 01 F 6/84,  D 01 F 1/07
Vldkna su vyrdban6 z polyesterov ziskanfch
pridanim zlfcenin s obsahom 3 % P odvodenlich
zo zluteniny vzorca

R'O,CCH(R')-CH,-P(R,O)-CH,CH(R1CO,R',

k polymerizacn6mu syst6mu v takom mnoZstve, Ze
obsah P vo vldkne je >2000 ppm.Vldkno pripraven6
zvldknovan[m taveniny kopolym6ru bis(2-karbo-
xyetyl) fenylfosfinoxid - bis /2 hydroxyetyl)tereftalat
s obsahom P 2000 ppm a dlZen6 md pevnosl4,7 aZ
5,8 g/den, taZnost 30 az 40 % a rukdvov! riplet
z neho LOI (limitnf oxidovf index) 23,5.
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Efektrety pre vzduchov6 filtre na bdze Stiepa-
nich polyolefinoWch vlSken so zlep5enim za-
chovan im elektri ck6ho n6boja
JP /N 17 307 /s4
Prihlasovatef: Toyo Boseki
D 01 F 6/04

Elektrety so Strukturou 20 % A tazy vykazujucej
spin-mrieZkovli relaxacnf cas C-jadier CH, 1-10 s,
meran6 pulznou C'' NMR spektroskopiou v tuhej
fAze. Kompozicia uvedend v prklade bola odliata
do filmu, vydllenA a vystavend ndboju 15 kV
Stiepand, rezanA a spracovanA do netkanej textflie
s obsahorn A-fdzy 23 % a retenciou ndboja 96 %.

Mezotri6dne syndiotaktick6 polypropyl6nov6
vl6kna
wo 15 003/94
Majitet: Exxon Chemical Patents lnc.
D 01 F 6/06

Predmetn6 vldkna pozostdvalu z retazcov opaku-
jucich sa racemickych didd vdcSinou pospdjanlich
mezotriddami. Vykazuj0 teplotu tavenia 1 00-1 60"C,
a r 50 Yo zotavenie 24 hodin po 100 %o predlheni,
beZne v5ak a > 65 Yo. Pozoruje sa zlepSen! omak
a jemnost. VlSkna sa moZu pripravovat ako
monofily, netkan6 materi6ly, striZe a kabliky a su
vhodnd pre plienky a nemocnicn6 Zupany.

SpOsob vr.froby vysoko tepelne pojiWch poly-
propyl6nov'ich vl6ken
us  5  318  735
Majitet: Hercules Inc.
D 01 F 6/04

SpOsob vfroby striZovfch resp. nekonednfch vla-
ken pozost6va zo zvlAknovania PP obsahuj0ceho
materi6lu, pricom Sirka distribucie mol. hmotnostf
je vyjadrend hodnotou > 5,6. Extrudovan! polym6r
sa ochladzuje riadenf m sp6sobom v Or-
obsahujucej atmosf6re tak, aby sa vyvolala
degrad6cia povrchovej vrstvy. Ku polym6ru sa
moZu priddvat antioxidanty a stabilizdtory taveniny.
V priklade spracovanie PP s Q-hodnotou 7,75. Po
oxidacnej degraddcii sa vl6kna d[hia, objemujri,
mykajf a tepelne poja na runo vykazujuce pevnost
593 g/inch oproti hodnotdm 153, 52,42 pre vldkna
pripraven6 z polym6ru s Q hodnotou 5,35.
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Teplote a vode odoln6 vl6kna na b6ze polyrinyl-
alkoholu
JP 184 810/94
Pri hlasovatef: Kuraray Co.
D 01 F 6/14

Vlakna
pevnost

vystuZovanie cementu m6vaju
g/den, modul g€lu 4,0-6,Ox1O-'

g/cm.den a stupef, acetylScie 5-2O mol.%o,
pripadne pevnost 1 1 g/den, modul g6lu 6,0-"10x10-'
g/cm.den a stupei acetyl6cie 5-15 mol.o/o. YlAkna
pripraven6 z polyvinylalkoholu vykazuj0 pevnost
15,5 g/den, modul g6lu 5,3x1O * g/cm.den a stupei
acetyfdcie 8,9 mol.Yo.

Polyuret6nov6 elastick6 vl5kna so anfSenou
odolnostou vodi horucej vode, farbitelh6 pri
vysohfch teplot6ch a tlakoch
JP 123 008/94
Prihlasovatef: Kuraray Co.
D 01 F 6/70

Predmetn6 vl6kna sa pripravuju zvldkfrovanim
taveniny polyuret6nov pozost6vaj0cich z polyester
diolovfch jednotiek vykazujucich pomer celkov6ho
poctu C (vr6tane C v esterovfch vdzbach) ku
celkov6mu podtu esterovlich vdzieb 5,1-10,0 a dalej
z 10-60 mol.Yo (na dikarboxylov0 kyselinu) jednotiek
dikarboxylovfch aromatickych kyselfn so 45-70%
obsahom dlhlich tuhlch segmentov a > BSVo re-
tenciou tuhfch segmentov po 60 min pri 230"C.
VlAkna s[ vhodn6 pre plavkoviny, lyZiarske
obledenie, cyklistick6 oblecenie, d6mske pr6dlo,
spodne obledenie, panduchdde, ponoZky, rukavice.

Netkan5 textflia pre priemyseln6 a pol'no-
hospoddrske aplik5cie
PAT JP 05 1 86 952.4
Majitel: KURARAY D04h 3/02

Netkand textilia pre priemyseln6 a polnohos-
poddrske ucely sa vyrdba z neorientovanfch PVA
vldken, ktonich konfigurdcia sa fixuje Zivicou.
Materi6l m6 rovnak0 pevnost vo v5etkfch smeroch
a rovnomernu hustotu aj v pripade, ked sa vyrobi
ako velmi tenkf.

MateriSl na ochrannf odev
PAT WO 9321 492-41
Majitel: PATCHETT, FC1n 1/02

Materidl tvori pruZn6 vrstva, ku ktorej s0 pripojen6
platnicky s vlistupkami, zapadajucimi volne do
vlistupkov susednej platnicky. Platnicky su vyrobene
z pevn6ho materi6lu, napr. z kovu, keramick6ho
materi6lu, termoplastov, termosetov, vystuZenlTch
plastov alebo ich lamin6tov. Patentovanf pruZnf
pancier vyrobenf z hichto platnidiek chrdni osoby
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pred bodnymi ranami nozom, prepuSta plyn a ne-
obmedzuje volnost pohybu.

Nepriestrelhf kompozit
PAT EP 572965-41
Majitet: ALLIED SIGNAL, F41h 5/04

Pevnf, nepriestrelnf kompozit tvori niekolko
vlaknihich vrstiev z termoplasticlgich alebo termo-
setornich polym6rov. Jednotliv6 vrstvy vldken su
vz6jomne spojen6 stehmi, pricom diZka stehu
a hlbka stehu je rovnakd. Potom nasleduje sthee-
nie vrstiev za pOsobenia tepla, cfm sa p6vodnd
ninfa stehu zmenSi. Vhodnfmi vl6knami je PE,
PAD, PES, sklenen6 a aramidov6 vldkna. Kompozit
sa pouZiva v helm6ch, prenosovich barikddach,
vojenst<1ich Vozidl6ch, kontajneroch s uibu5nfmi
materiSlmi a pod.

Textilni materi6l pre pol'nohospod6rske aplika-
cie
PAT JP 05 260 859-4
Maji tel:  TEIJlN, A01g 13/00

AgrSrna textilia, ktord chr6ni sadenice a podporuje
ich rast sa vyrdba z netkanej textfilie s hustotou
15-150 g.m-' z acetylcelulozov6ho vldkna 3.0-10.0
den. Acetylcelulozov6 Supiny sa rozpustia v aceto-
ne a takto pripravend zmes sa zvlSknuje na sieto-
vom dopravnkovom p5se. Agrdrna textilia sa po
roku, ked splnila svoj udel, rozlo2[ v p6de.

Muldovacia plachetka
PAT DE 3835 129-4
Majitel: MST DRANBEDARF, A01 g1 3/02

Mulcovacia plachetka pomdha zlepSovat podne
podmienky a podporuje rast rastlin. Vyrdba sa
lamindciou biologick6ho a syntetick6ho materidlu.
Tieto vrstvy su spojenO pre5ivacimi stehmi.
Osobitne pripojen6 spodnd vrstva zabranuje
prerastaniu rastlin cez otvory po ihle. Plachetka
prepu5ta vodu a dovofuje aplikovat hnojivo.
Zabezpeeuje optimdlne podmienky (teplo, vlhkos!
pre rast rastlin. Prirodnlim materidlom m62e byt
juta, slama, kokosov6 vldkna a pod.

Nehorl'av6 povrsWen6 textfl ia
PAT WO 9321 995-41
Majitef: COURTAULDS AEROSPACE, 462c 8/06

Nehorfar,ni textilnyi rnateridl sa vyrdba z pru2n6ho
substrdtu, ktoni sa po oboch strandch povrstvuje
zmesou obsahuj0cou ohnovzdorn6 anorganick6
castice v organickej polym6rnej matrici. Po
povrstveni sa materi6l suSi pri teplote 170-2O0 oC,

pridom doch6dza ku zosieteniu latexu. Substrdtom
je textilia zo sklenfch vldken, aromatick6ho
pofyamidu, oxidu kremicit6ho a polybenzimidazolu

pre
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(pletenina, tkand alebo netkand textilia). Anorganick6
eastice s0 cement, sadra, piesok.

Sn imatel'ni auto koberec
PAT JP 0521 4662-A
Majitet: DIATEXY 447 g 27 /02

Koberec sa skladd z rubovej vrstvy vo forme
lamindtu a licnej vrstvy, ktor6 su navzdjom spojen6
Zivicnlm lepidlom. Lamin6t sa vyrdba z prim6rnej
textilie a netkanel textilie z termoplastickfch
spojivovlch vldken, ktord je na jednej strane
povlockovand a na druhf sa nanaSa ZivicnA vrstva.
Prim6rna textilia sa vyrAba z POP hladkej priadze
20-30 mikronov. Termoplastick6 spojivov6 vldkno su
PAD, PES alebo kopolym6r EVAC . Zviend lepidlo je
vodnd emulzia kopolymeru styr6n/butylakry-
ldVkyselina akrylov6 s velkostou castfc 0.05-1.5
mikr6nov.

Stanov5 podlaha
PAT ZA 9OO 628-A
Majitet:  OUT and ABOUT A45f

Podlaha sa '. ';,,raba z tkaniny, napr. z PAD s vdzbou,

ktord prepu5ta vodu a vzduch. Okrale podlahy sa
m62u zahndt nahor a pripevnit ku stendm stanu.
Podlaha sa m6Ze upeviovat pomocou such6ho
zipsu, hacikmi alebo patentnfmi uzdvermi. Podlaha
krdtkodobo chrdni vegetdciu, ktor6 sa nach6dza
pod nou.

Hydrofobna textflia
PAT JO 1006 171-A
Majitel: TAISEI CONSTRUTION, D06m 1 1 /12

Hydrofobna textflia vhodn6 pre podzemn6 stavby
sa vyrdba z netkan6ho materidlu, napr. plsti
homog6nne impregnovanej bentonitom. TAto
netkand textflia sa impregnuje roztokom bentonitu
a su5i sa. Netkand impregnovand textflia sa mOZe
spdjat z obidvoch strdn s hydrof6bnou polyetyl6n-
ovou f6liou. MnoZstvo bentonitu absorbovan6ho
textiliou je min. 300 g.m-'. Lamindt je hydrofobny
a 0cinne zadrliav a vodu.

Pre publikovanie pripravila lng. Kamila Rzymanova,
VIJCHV Svit

KALENDARIUM

Jun '1995

19. 2 3 INCHEBA '95 - 27. medzindrodnV
chemicky veltrh
Place: Bratislava/SR
Information: INCHEBA ?.s, ViedenskA
cesta 7,852 51 Bratislava
fel.. 07 /802230, 802218
Fax: 071802044

Jri l  1995

15.-17. Atlanta Market Center Floor Coverinq
Market & ICRM
Place: Atlanta/USA
Information: Atlanta Market Center
Tel.:  404-220-3000

August 1995

20.-24. 21Oth American Chemical Society
National Meeting
Place: Chicago/USA
lnformation: ll l.Contact ACS Meetings
Dept.,  Washington
Tel.. 202-872-4398

22.-24. Yarn Fair lnternational
Place: New Yor[dUSA

September 1995

18.-21. INDIA-TEC
Place: St. Petersburg
lnformation:lnd ia
Fax: 001 /919/677 - 0211

19.-21. AFP/SME Finishing '95 - Conference and
Exposition
Place: the Dr. Albeft Sabin Convention
Center, Cincinnati, Ohio/USA
lnformation: Carol A. Anderson, SME
Public Relations Dept., P.O.Box 930,
Dearborn, Mich. 481 21-0930
Tel.:  31 3-271-1500, ext.294
Fax: 313-271-2861

18.-22. Tianjintex'95
Place: Tianjin/VR China
Information: Glahe lnternational KG
Fax 049/221/61531 7
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19.-21. Srd Asian Textile Conference ATC '95 17.-26. ITMA '95

Place: Hong Kong
Information: Institute of Textiles & Clothing
Fax: 852 2773 1432

20.-22. 34. lntern, Man-Made Fiber Conference
with 18. lntercarpet
Place: Dornbirn/A
lnformation: Tel.: 049/ 43/1-50591 1 440

26.-28. Europskd konferencia o spracovani poly- November 1995
merov v Stuttgarte
Place: StuttgarVDR
Information: Prof. Dr.-lng. H.-G. Frilz,
Institut fUr Kunststofftechnologie,
Universitiit Stuttgaft, Boblinger Strasse 70,
D-70199 Stuttgart

Oktober 1995

2. Farbe als Phiinomen und Herausforderung
- Int. Farbtagung
Place: Berlin/D
Information: Casino Luzern, Pro Colore,
Z\rich/ Deutsc hes Farbe nzentrum

5.-12. K '95 - 13. medzindrodny plastikarsky
a gumdrensky veftrh
Place: Dusseldort/DR
Information: Frau Eva Rugenstein
c l o - N O W E A - D U s s e l d o r f e r
Messegesellschaft mbH
Postfach 10 10 06
D-40001 DUsseldorf/Deutschland
Tel.: 049/4560240

Place: Mailand/l
lnformation: Fax: 039/2- 48008342

18.-20. 26. CeloStiitna koloristickd konferencia
Place: Kongresovd hala Univerzity
Pardubice
lnformation: jednatel STCHK, Ing.
Vladimfr Kocvara

7.-8. Nonwovens Americas
Place: Mexico City/Mexico
Information: INDA, Winstead Dr., Suite
460, Cary NC 27513/USA
Tel.: 919/6770060
Fax: 919/6177-0211

B.-9. Vliesstoffe '95 - Optimierte
Fertigungsveffahren, Eigenschaftsprofile
und Prufmethden mit dem
Sonderthema Flachs - 10. Hofer
V/l'esstoffs em i nar, Berufsb i I d u n gsze ntru m
f1r Textil und Bekleidung
Place: Munchberg-Naila/D

14.-16. 27. celoStdtna kolaristickd konferencia
Place: Pardubice/CZ
Information: Spolok textilnych chemikov
a koloristov, Univerzita Pardubice, Fakulta
chemickotechnologick6, ndm. e s. legi(
565, 532 10 Pardubice
Tel.: 040/582 377 , 582 225
Fax: 040/51 4 530

B.-1 1 . AATCC lnternational Conference & Exhi- 16.-19. Seou/stoff '95 - The gth Seou/
bition, Hyatt Regency, Atlanta, Ga. lnternational Textile Fair
Place: Atlanata/UsA Place: Seoul/Korea
lnformation: AATCC, P.O.Box 12215, Information: Korea Federation of Textile
Research Triangle Park, N.C.27709 lndustries (KOFOTI), 15/16 Floor, textile
Tel.:919-549-8141 Center 944 31, daechi-3dong, Kangnam-
Fax: 919-549-8933 Ku, Seoul, Korea

Tel.: (82-2\528 - 40 41 / 3
12.-14. lndustrid Fabric & Equipment Exposition Fax: (82-2)528-4069/70

Place: Charlotte, North Carolina/USA
lnformation: lFAl, 345 Cedar St. Suite 800, 28.-29. Filtration Conference & Exhibition
St. Paul, Minn. 55101-1080 Place: Chicago/l l ,  USA
Tel.:612-222-2508 Information: INDA
Fax: 61 2/222-8215 Fax: 91 9/6770211

17.-19. Filtech Europa December 1995
Place: Karlsruhe
lnformation: The Filtration Society 5.-7. Expofil
Fax:044/403-265005 Place: Paris/F
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