17,
q
N

5

CHEMITEX

Vskumny vstay
umarensky

MATADOR

ISSN 1335-0617



CONTENTS

Legér, J., Kabdtovd, V., Marcinc¢in, A., Zemanovd, E., 42
Kristofi¢, M.
Contribution to the Study of Bioaktive Polyamide Fibres

Kabé4tova, V. 45
Development of a Bacteriostatic Fibre and Possibilities
of Application

Lomov, S.V. 49
Resistance of Woven Fabrics to Local Deformation:
Computational Prediction

Kralik, M. 55
Environmental Influences decisive for Manufacture and
Application of Textile Auxiliaries

Sodomka, L. 61
The Friction Coefficient of Linear and Areal Textiles

Marciné&in, A., Zemanova, E., Bala?, M., Kuchalik, J. 64
Investigation of Uniformity and Relaxation Phenomena
of Biaxially Oriented Polypropylene Film by TMA Method

Hodul, P, Demianovd, V., Prchal, V. [al
Ecological Aspects of Levelling of Textiles

SYMPOSIA - CONFERENCES

8.

Capekova, V. 75
Conference on "Ecology in textile Industry”

Sestdk, J. 75
25 Years of Research and Development in Textile and
textile Industry

10. Jambrich, M., Budzak, D., Stupék, A., Jambrich, P 83

History and Present State of the Development of
Polyolefine Fibres in Slovakia and in the World

News 90
Patents ) 95
Dates 97
Instructions for Contributors 99

Vidkna a textil 2 (1) 1 (1995)

OBSAH

1. Legén, J., Kabétovd, V., Marcincin, A., Zemanovd, E.,
Kristofic, M. -
Prispevok k Studiu bioaktivnych vidkien

2. Kabdtovd, V.
Vyvoj bakteriostatického vidkna a moznosti
uplatnenia

3. Lomoy, S.V.
Odpor tkanin vo&i miestnym deformdciam:
matematické modelovanie

4. Krélik, M.
Ekologické vplyvy rozhodujice pre vyrobu a aplikaciu
TPP

5. Sodomka, L.
Sutinitel trenia dizkovych a plognych textilii

6. Marcincin, A., Zemanova, E., BalaZ, M., Kuchallk, J.

Rovnomernost a rozmerova stabilita BOPP félie
hodnotena metédou TMA

7. Hodul, P, Demianova, V., Prchal, V.
Ekologické aspekty udrziavania textilii

SYMPOZIA - KONFERENCIE
8. Capekovd, V.
Konferencia "Ekolégia v textilnej vyrobe"

9. Sesték, J.
25 rokov vyskumu a vyvoja v textile a textiingj
chémi

10. Jambrich, M., Budzék, D., Stupék, A., Jambrich, P
Histéria a sti¢asnost vyroby polyolefinovych viakien
U nas a vo svete

Zo zahrani¢nych ¢asopisov

Patenty

Kalendarium

In§trukcie pre dopisovatefov

41

44

47

54

58

63

69

71

75

75

83

90

95

g7

99



CONTRIBUTION TO THE STUDY OF BIOACTIVE POLYAMIDE
FIBRES

Legén, J., "Kabatova, V., Marcin¢in, A., Zemanova, E., Kristofi¢, M.

Facuity of Chemical Technology, STU, Radlinského 9, 812 37 Bratislava
“VUTCH-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 mirocorganisms 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 gegentber pathogenen Mikroorganismen und wegen der
thermischen Bestandigkeit des Additivs vorteilhaft. Dies erméglicht die Herstellung von bioaktiven Fasern, ohne
da die mechanischen Eigenschatfen im Wesentlichen beeintrachtigt wiirden. Die dargestellten Fasern sind durch
permanente Bioaktivitdt gegenlber manchen Typen von pathogenen Mikroorganismen gekennzeichnet.

B pab6oTe paccMOTpeH €IOCO6 HPHTOTOBIEHHsS OMOAKTHBHBIX HOIHAMAIHBIX BOJIOKOH C HCHOOJIb30BAHHEM ajlHTHBA
cojlepXKapIero A - HOHBI. BrIrogod »Tofl cHCTeMBI 50J1bIIOC HEACTBAC OPOTHB NATOTCHHBIM MHKDPOOPTaHHOIMOM
H TEPMOYCTOMYHBOCTh aJlUTHBA. DTO 1103BONAET MOArOTOBKY OHOAKTHBHBIX BOIOKOH §c3 CYIIECTBEHHOIO B.IHSHIA
Ha MeXaHHYeCcKHe CBOACTBA. llonyueHple BodoKHa 0003HAMAKOTCH I1ePMAHEHTHON OHOAKTHBHOCTBLIO L POTHB
HEKOTODHIM THIAM LATOT€HHBIX MHKPOOPraHM3MOB.

Uvédza sa spdsob pripravy bioaktivnych polyamidovych vidkien s vyuzZitim aditiva obsahujuceho Ag’ - i6ny.
Vyhodou tohto systému je vysoka tcinnost proti patogénnym mikroorganizmom a termicka stabilita aditiva. To
umoziuje pripravu bioaktivnych vlakien bez podstatnejsieho vplyvu na ich mechanické vlastnosti. Pripravené

vlakna sa vyznadujui permanentnou bioaktivitou proti niektorym typom patogénnych 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 properties. 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. In 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). If 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
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connection with their efficiency in the field of

microorganisms. In 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
degradation,

- increased rate of biodegradable processes
during the liquidation of various organic
synthetic wastes,

- their uses in the field of biological and
biochemical technological 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 emphasise 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

resistance against biologial

Vidkna a textil 2(2) 42-44 (1995)



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 availabillity.

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 a 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, 12}, which meet the
mentioned requirements.

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.

To increase the grade of dispersion of the
preparate in the polymer matrix we used a
dispersing agent (0.8 wt. %) 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

Vidkna a textil 2(2) 42-44 (1995)

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
iAdditive Dispersaﬁt Unwashed | After |Unwashed| After
content washing washing
wt. % 10x 10 x
0 +++ +++ +++ +++
0.5 ++ ++ + +
1.0 - ++ ++ + +
2.0 ++ ++ ++ ++
3.0 ++ ++ + +
5.0 ++ ++ + +
0 +++ +++ ++4+ +++
0.5 ++ ++ ++ ++
1.0 ++ ++ + +
2.0 | PEG 600 + + + +
3.0 ©.8 + + + +
5.0 wt. %) + + + +
+++ - 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 K STUDIU BIOAKTIVNYCH POLYAMIDOVYCH VLAKIEN

Legén, J., "Kabatov4, V., Marcingin, A., Zemanova, E., Kristofi¢, M.

Katedra viakien a textilu, CHTF STU, Radlinského 9, 812 37 Bratislava
*VUTCH-CHEMITEX spol. s r.o., Zilina, Slovenské republika

Suc¢asny vyvoj v oblasti textilnych materialov je
spojeny so stupajlcimi poziadavkami na UZitkové,
fyziologické a reprezentatné vlastnosti viakien.
Snahou je odstrarnovat nevyhovujuce viastnosti a na
druhej strane dodat vliaknam nové viastnosti. MoZno
k tomu vyuzit rozne modifikacné postupy, ale i nove
postupy spracovania tychto materidlov. Takymito
Upravami ziskavaju vldkna urgité Specifické
vlastnosti rozsirujuce oblasti ich vyuZitia.

Jednou zo skupin vldkien klasifikovanych ako
vlakna so Specifickymi vilastnostami su vlakna
predstavujlce bioaktivne materialy, resp. vyznadu-
juce sa bioaktivitou.

Z pohladu su¢asného posudzovania a Speci-
fikacie bioaktivity sa o bioaktivnych viaknach a ma-
teridloch hovori takmer vyluéne v suvislosti s ich
antimikrébnou ucinnosfou. Pri takomto zamerani sa
kladie velky déraz na vyber vhodného typu anti-
mikrébneho preparatu, ktory musi spliat mnohé
kritéria s ohfadom na ucinnost, neskodnost na
fudsky organizmus, ekologicki nezavadnost, te-
pelnu stabilitu i surovinovu a cenovu dostupnost.

Zvoleny postup, pripadne vyuzitie vhodného
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bioaktivneho preparatu sa riadi objektom udpravy
(druh materialu), poziadavkami a ciefom upravy [1 -
10]. Pri va¢sine Uprav je podmienkou uchovanie
si vhodnych uzitkovych i spracovatefskych viast-
nosti. Ich zmeny su podmienené hibkou zasahu do
procesu tvorby, resp. zmeny Struktury materialu.

Jednou z najperspektivnejSich skupin bio-
aktivnych materidlov spifajucich uveden¢ pozia-
davky sa javia bioaktivhe preparaty obsahujuce
skupiny i6nov niektorych tazkych kovov [11-12].

V experimentalnom prispevku sa sledovali
moznosti vyuZitia preparatu obsahujiceho Ag'-i¢-
ny pre pripravu bicaktivnych - antimikrébnych
polyamidovych vlakien pri pouZiti systému disper-
zie u€inného preparatu v polyamidovej matrici.

Pri sledovani pripravenych polyamidovych
vidkien na antimikrobnu u¢innost (na kmene
Escherichia coli, Staphylococeus aureus) sa ziskali
vysledky (uvedené v tabulke) svedciace o Uc¢innosti
pouzitého systému pripravy bioaktivnych polyami-
dovych viakien. Vysoka antimikrobna ucinnost sa
dosahuje uz pri nizkych koncentraciach pouzitého
preparatu a u¢innost ma permanentny charakter.

Vidkna a textil 2(2) 42-44 (1995)



DEVELOPMENT OF A BACTERIOSTATIC FIBRE AND
POSSIBILITIES OF APPLICATION

Kabatova, V.

VUTCH-CHEMITEX Ltd., Zilina, 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 development of small-scale chemical
production.

Im Artikel ist kurz die Entwicklung auf dem Gebiet der antibakteriellen Fasern, anorganischen sowie
organischen Zusétzen angeflhrt, die als bakterizide Mittel in die Fasern verwendet werden. Im Rahmen eines
Entwicklungsvorhabens der Kleintonnagen-Chemie in VUTCH-CHEMITEX GmbH Zilina wurden Arbeiten zur
Entwicklung des eigenen anorganischen antibakteriellen Praparats BIOSTAT durchgefuhrt, das hauptsachlich
als wirksamer Zusatz fir synthetische Fasern geeignet ist.

B cTarbe XOpPOTKO ONHCAaHO pa3BHTHC B 0OI4CTH aHTAGAKTEePAANBHBIX BONOKOH, HCOPraHAYECKAX H
OpragmveckKHX J00aBOK HCOONb3YEMBIX B KauecTBe OaKTePHIUAHBIX CpPEJCTB UIA BOJOKOH. B  paMmkax
passETES ManoTtoEHaxkHOE XxmEMum B BYTX - XEMMTEKC, ofmecTBo ¢ OrpaHAYCHHOH OTBETCTBEHHOCTHIO
Kunraga 6bUTH  OCylIecTBIeHBl paboThl HAOpAaBICHHBIC Ha pa3paloTKy COGCTBEHHOIO HEOPraBHYECKOTO
cpenctea BILOCTAT mcmonbsyemoro B kadecTBe 3@ eKTABHOA A00aBKH Il CHHTETHYCCKHX BOJOKOH.

V ¢lanku je v strugnosti uvedeny vyvoj v oblasti antibakteridlnych viékien, anorganickych i organickych aditiv
pouzivanych ako baktericidne prostriedky do vidkien. V ramci rozvojového zameru malotonéznej chémie vo
VUTCH-CHEMITEX spol. s ro. Zilina boli vykonané prace na vyvoji vlastného anorganického

antibakteridlneho pripravku BIOSTAT, vhodného hlavne ako u&inné aditivum pre syntetické vidkna.

Immunity 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.
Improvement 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,
TEJIN and others patented a number of

Vidkna a textil 2(2) 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
started to commercialize antibacteriall inorganic
filters in 1989. Japan manufacturer KANEBO has
developed e.g. antibacterial filter "BACTERKILLER".
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 AKZO FASER AG a sole suppilier 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 manufacturer 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 fills,
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:

- ahigh 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.
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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 partlcle size 2-5 uym and

effective surface 8-12 m’.g".

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

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 Facuity 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 Institute for Textile Chemistry in Zilina on April 19-
20, 1995.

Vidkna a textil 2(2) 45-48 (1995)



VYVOJ BAKTERIOSTATICKEHO VLAKNA A MOZNOSTI UPLATNENIA

Kabatova, V.

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

Imunita ludi, vystavenych stalemu zatazeniu
zhorseného Zivotného prostredia sa vyrazne znizuje,
pribuda alergii, na druhej strane rastie mikrobialne
zamorenie hlavne v prostredi s vysokou hustotou
migrujuceho obyvatelstva. ZvySovanie urovne hygie-
ny v kazdej oblasti, medzi inym aj udelenie u¢innych
antibakteriainych vlastnosti textiinym materidlom je
vo vyspelych kuturnych krajinach spolo¢enskou
objednavkou. Jednym z exponovanych sortimentov
textinych materialov su vidkenné runa, s ktorymi
prichadza c¢lovek do kazdodenného kontaktu. Pre
baktérie je priazniva tepla a vihka mikroklima, kde
v kratkom Case dochadza k ich nekontrolovanému
rozmnozeniu aZz milionnasobne. To plati pre vsetky
textilie prichadzajuceé do ‘priameho aj nepriameho
kontaktu s ludskym telom.

Oblecenie, a dalsie textilie ponukaju baktériam
idealnu zivnu pdédu pre rozmnozovanie mikro-
organizmov, €o je rizikové hlavne u tych materialov,
kde z praktickych prevadzkovych dovodov nie je
mozné kazdodenné dbkladné Cistenie a dezinfekcia
a kde je moznost kontaminacie velkého poctu oséb,
napr. v hoteloch, nemocniciach, internatoch, do-
pravnych prostriedkoch, filtroch kiimatizaénych za-
riadeni a pod.

Koncom 80-ych rokov sa v odbornej a pa-
tentovej literature objavuju prvé informacie o vyvoji
hygienickych vlakien, textilii a dalsich vyrobkov zo
syntetickych polymérov s pouZitim anorganickych
plniv ako nosicov viazanych kovov (Ag, Cu, Zn,
Ge....), ktoré im dodavaju antibakterialnu ucinnost.

V rokoch 1989-91 japonské firmy, napr.
KANEBO, TEWNIN a dalSie vykazuju znacnu
patentovu aktivitu v oblasti antibakterialnych vlakien
a textili s obsahom anorganickych aditiv. Do
uvedeného obdobia sa ako baktericidne prostriedky
pre viakna a textilie pouzivali va¢sinou organické
latky, ktoré su viac-menej toxicke, pri vyssich
teplotach malo stabilné a ¢asto nestale v prani,
napareni, resp. chemickom ¢isteni. Mechanizmus
pdsobenia uvedenych organickych latok na mikro-
organizmy vo vacsine pripadov sposobuje nese-
lektivnu likvidaciu baktérii medzi nimi i tych, ktoré su
nevyhnutnou sucastou zdravej fudskej pokozky.

U novych typov anorganickych antibaktarial-
nych prostriedkov sa uvedené nevyhody podla
dostupnych zdrojov nevyskytuju, su odolné vodi
vysokym teplotam a ucinkom udrzby. Nastavenim
vhodnej koncentracie sa dosahuje Ziaduci bakterio-
staticky u¢inok pre S&iroké spektrum mikro-

Vidkna a textif 2(2) 45-48 (1995)

organizmov. U antibakteridineho pripravku firmy

KANEBO sa napr. popisuje dudlny - synergicky

mechanizmus bakteriostatického pésobenia:

- interakciou baktericidneho kovu a anorga-
nickej matrice dochadza k polarizacii Castice
plniva, vytvara sa silné lokaline elektrické
pole, generujuce aktivny kyslik, ktory destruuje
-S-8 - wvazby enzymov v bunkovych
membranach bakteérii, ¢im oslabuje ich funkciu;

- kov z anorganickej matrice v stopovych
mnoZstvach difunduje do okolia vo forme i6nu
a oslabuje  funkciu  bunkove] membrany
baktérie.

UZ v roku 1989 sa zname vilaknarske a tex-
tilné firmy prezentuju komer¢nym vyuzitim anti-
bakterialnych anorganickych pliniv. Napr. japonska
frma KANEBO vyraba antibakterialne pinivo
"Bacterkiller" na baze zeolitu a viazaného striebra
a pontka PES vlakno toho istého nazvu, jeho
modifikaciu - mikrovlakno Belima B a na jeho baze
Specialnu  textiliu pre postelnu bielizen
MIKROARMOR.

Nemecka firma AKZO FASER AG v roku 1989
ako vyhradny dodavatel pre Eurdpu uvadza na
eurépsky trh novinku DIOLEN BACTEKILLER
s velkym uUspechom ako novy Standard pre
hygienu.

Velky nemecky vyrobca netkanych textilii
firma KAHNES ponuka ako nowvu apllikaciu runa
antibakterialne aktivny typ DT-BCF, pre pouzitie vo
vymennikoch tepla, klimatizovanych zariadeniach.

Svajciarska firma NEIDHART, élen Swiss
High-Tex Group prezentuje svoje vyrobky - runa
z PES antibakterialnych viakien ako prispevok
k zniZzeniu zamoreniu prostredia.

Antibakterialne viakna s bakteriostatickym
ucinkom a textilie z nich vyrobené vo forme net-
kanych aj tkanych utvarov su uréené hlavne tam,
kde je Specidlne vysoké riziko kontaminacie velke-
ho poctu ludi, napr. postelné textilie v hoteloch,
nemocniciach, internatoch, a to hlavne ako vy-
pinkové calunnické textilie, vyplne matracov,
paplonov, vankusov, kupelfové zavesy, predlozky
a pod., dalej v oblasti pracovnych odevov v riziko-
vych odvetviach, Sportovych potrebach, obuvnic-
kom priemysle (stielky). SU zname aplikacie v o-
blasti obalovej techniky pre dlhodobé skladovanie
napr. potravinovych zasob.

Je mozno konstatovat, ze novy spdsob
pripravy antibakteridlnych materidlov sa pre svoje

47



uvedené a dalSie prednosti ukazuje ako perspektiv-
ny a redlny smer modifikacie vlakien.

V ramci rozvojového zameru malotonaznej
chémie vo VUTCH-CHEMITEX spo. s r.o. Zilina boli
vykonané prace na vyvoji vlastného anorganického
antibakteridlneho pripravku, vhodného hlavne ako
ucinné aditivum pre syntetické vlakna. Vyskumné
prace sa realizovali v Uzkej spolupraci s Katedrou
vliakien a textiu CHTF STU Bratislava, S$.p.
ISTROCHEM Bratislava a firmou ANSIL Tren¢in.

Antibakterialna ucinnost vyvojového pripravku
je zalozena na jeho Strukture. Na mikronizovanom
anorganickom nosic¢i je viazané striebro v takej
forme, aby jeho aktivita zaru¢ovala pri minimalnom
obsahu mohutny biocidny efekt. Vysledkom vys-
kumnych prac je antibakteridlny pripravok BIOSTAT,
pripraveny originalnym postupom sytenia a redukcie
striebra na mikronizovanom nosi¢i - oxide hlinitom
s velkosfou ¢astice 2-5 pm a u¢innym povrchom
8-12 m’.g’. Pripravok bol podrobeny Sirokému
spektru hodnoteni z hladiska antibakterialnej
ucinnosti, toxikologickych a ekologickych vilastnosti
a aplikatnych moZnosti. V3etky hodnotenia
pripravku su priazniveé.

Vo VUTCH-CHEMITEX spol. s r.o. Zilina bola
od roku- 1995 realizovana malotonazna vyroba
antibakteridlneho pripravku BIOSTAT s moznostou
vyroby 18 ton rone.
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V spolupraci s Katedrou vldkien a textilu
CHTF STU Bratislava a $.p. ISTROCHEM Bratislava
boli vyvzorované POP vlakna s vysokou bakterio-
statickou u€innosfou. Prevadzkové overenie vyroby
strizovych vlakien aditivovanych anorganickym
pripravkom BIOSTAT potvrdilo bezproblémovi
spracovatelnost pripravku a zachovanie funkénych
fyzikalno-mechanickych viastnosti POP viakien na
urovni beznej produkcie.

Na zariadeniach VUTCH-CHEMITEX spol.
s ro. Zilina bola overena spracovatelnost anti-
bakteridineho viakna do sortimentu netkanych
rinovych textilii,

V sucasnosti pokracuju prace na vzorovani
dalsich typov bakteriostatickych vlakien a vzoruje
sa sortiment textiinych materidlov s aktivnymi
hygienickymi viastnostami pre obuvnicke, konfek-
¢né, nabytkarske a filtracné aplikacie.

Uvedeny ¢&ldnok odznel ako prednaska na odbornej
konferencii "Ekolégia v textilnej vyrobe', poriadanej pri
prileZitosti 25. vyrocia zaloZenia Vyskumného ustavu textilnej
chémie v Ziline v drfoch 19.-20.4.1995.
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RESISTANCE OF WOVEN FABRICS TO LOCAL
DEFORMATION: COMPUTATIONAL PREDICTION

Lomov, S.V.

St.-Petersburg State University of Technology & Design,
191065 St.-Petersburg, Russia

A mathematical modei of the local deformations in woven fabrics is described. The model is based on the
simulation of the crimped 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 model 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 értlicher 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-Kraften mit Hilfe des
Castilliano - Prinzipes, bei Erwdgung 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.

Ondcaga MaTeMaTHYECKass MOjeib AedhopMamMid B TKAHBIX TEKCTHIBHBIX MaTepHaliaX. MOJeIHPOBaHbI OYTH
TEKCTYPHPOBAHHLIX HOPSKEA B MaTepHalle, BBMHACICHb HIMEHCHHS SHEPIrHH HM3rmba OpsSKeR Iocae HX
HepeMEIUCHHS H  CHIBI COOPOTHBICHHA ¢ HOMOILIpI0 OpHENAmA /KacTmnmsEm/ ¢ y4TeHHEM CHI TPEHHSA.
Mogeinp OpAMEHEHHAS IS LPOKOJOB HIIBLl B MaTepHajl H BLHIACPrHBAHHS OpPSXKH H3 Mareppana. TeopHs
cpaBHEHA C SKCUEPHMEHTAIGHLIME NaHHLIMH.

Popisuje sa matematicky model miestnych deformécii v tkanych textiliach. Model je zalozeny na simulacii
drah tvarovanych priadzi v textilii ako drazok, vypotte zmien ohybovej energie priadzi po ich premiestneni a
odporovych sil pomocou Castillianiho principu, s uvazovanim trecich sil. Model je pouzity pri simulécii
vpichov ihly do textilie a tahani priadze z textilie. Predkladé sa porovnanie tedrie s experimentalnymi 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 "line" (Fig. 1a and Fig. 1b).
Let 8x be the displacement of the warp yarn in the
crossing, p, - weft yarns spacing. Indexes "1" and
"2" 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 (5x/p,)°.
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<p,
Z(va) = ZO(X) = (1)
Z(-X!pz)v -P,<x<0

h
Zx,p)= —  (1/2-3x*+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 §W,.
New middie line of the warp will have an equation
(Fig. 2a)

Z(x - 3X,p, - 8X), X<X<P,

z=2(x) = (&)
Z(-X + 0x,p, + 8x), -p,<Xx<8x
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Fig. 1 a) Fig. 1 b)
o o,
Fig. 2 a) z

2‘&’)
Table 1
Weave C
Plain 1.0
Twill 2/1 0.750
Twill 2/2 0.625
Twill 2/3 0.417
Sateen 5/2 0.417
Basket 2/2 0.370
No weave 0.0

If 8z is the difference 8z(x) = z,(x)-z,(x), then

1 1f
SW =— BJ‘kzds:—J‘B,
2 2‘Py

where B, is the bending rigidity of the warp,

©%(52)/ox%y

?(8(62)/ ox)T*

dz dz/dx
K=———= —
ds (1+(dz/dx)®**
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dx (4

)

For the small 8x
{-( 92/9x+ 9Z/ Ip)dx, 0sx<p,
oz =

(-0Z/ dx+ 0Z/ dp)dx, -p,<x<0

Computing the partial derivatives from (1-3) and
negleting the terms of the order (5x/p,’, well
obtain after the integration in (4)

h?,
dW, = 72B, —— (dx)2 5)

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

h2
F,=144B, — 6x ®)
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

dx
Fz = 682 I (7)
P,
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)=dz/ds is
1
Q=—(Q+Q)
2
Q, = B, dk/dxIx=0, Q, = B,dk/dxIx=0

from (2) this is easily computed to get
B, B,

Q=11— +
P P

After the displacement the additional transverse
force is developed: 5Q = B,d(0k)/ds, where 3k is
the curvature of the 3z(x); from (3) we can compute

h,
3Q =72B, — dx
[
Now the frictional force
B, B, h, .
F=p(Q+8Q)=11p|— + — |+ 72uB,— 3x (8)
P, P p’,
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From (6-8) we get the final expresion for the
displacement resistance force

hz1 X h,
F' = F+F,+F,=144B,— 8x+6B, — + 72uB,— 8x +
psz psz p42
B, B,
+ 11— + | = KSx+Kfx+F,  (9)
2 2
P P

where index | stands for the "point" mode of
displacement, K, is the rigidity resulting from
bending of yams, K, is the rigidity resulting from
friction, F, is the initial friction.

For example, for the square fabric with p,=p,=p,
B,=B,=B and with h/p=0,4, 3x/=0,1 (typical values),
we'll get F',=3,3 B/p®, K\,=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

zZ= %(x):Z(x-Bx,pz)

so for the small dx
0Z
9z = -— Ox
0X

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

F' = K'.8x + K'3x + F',

where
B, B, h’, 1
'-_-IIO:FIO= 11u7+ — |3 K"b=72817 + 682 s
P, P P’ P
h,
K',=44pB, - (10)
P

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

2. NON-PLAIN WEAVES

The bending of yams 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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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 (11)

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 yam intervals) in the weave pattern (Table 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

dx, = D+d,-p,; 8x, = D+d,-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 y,, is the coefficient of friction "yarn-metal"”,
F, and F, are computed from (9).

Comparision with the experiment
For the comparision of (11) 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= kJ/ T, 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 [7],
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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
cotton yams with the "IZ-3" equipment [9];
coefficients of friction were estimated from [8] data.
The estimations and measurements of the yarns
properties 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
cm, 170...266 g per sq.m. From [8] data yarns
properties were estimated as B=0,8...1,2 cN mm’;
p=0,4..0,5, p,=03...0,4. Fig. 4 shows the
experimental and predicted data for D=1 mm (1), 0,9
mm (2), 0,75 mm (3): maximum force as a function
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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 B1=0,23 +0,05 cN mm2, B2=0,27
+0,05 cN mm2. From [8] data was estimated
p=0,3...0,6, pm=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;
arrows 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 3x in this
process as 0x—p/2. If there are n crossings on the
pulled yarn, then the pulling force G can be
computed from (11)

G = n[K' +K')p/2+F ] (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 22+2 tex, 20 ends
and picks per cm. From {8] data yarns properties
were estimated as B=0,07...0,19 cNmm’; p=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 [10,11,12], when the static
resistance due to the yarns ‘"adhesion" is
overhelmed.

5. CONCLUSION

The equations (9-11) 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

Lomaov, S.V.

Statna technologicka univerzita, Petrohrad, Rusko

Miestne deformacie tkaniny vznikaju ako
dosledok vzajomného pdsobenia tkaniny a roz-
licnych sucasti zariadeni pri jej vyrobe (ihly a pod.),
pri Upravach a spracovani tkaniny alebo v kontakte
so zapinadlami ¢i Sicimi nitami pri jej pouzivani.
Tieto deformécie suvisia s posunami niti v Strukture
tkaniny. Ciefom vyskumov, vysledky ktorych st
uvedené v clanku, je spoznat charakter posunami
niti vyvolanych sil v tkanine v porovnani so silami,
ktoré tymto silam odporuju. Dalej vypracovat
metédy na hodnotenie dvoch najvyznamnejsich
zdrojov deformacii, t.j. prenik ihly tkaninou a vy-
tahovanie niti z tkaniny.

Model je zalozeny sa simulacii dréh tvaro-
vanych niti v textilii ako drazok, vypocte zmien ohy-
bovej energie niti po ich premiestneni a odporovych
sil pomocou Castillianiho principu, s uvazovanim
trecich sil.

Rozlisuju sa dva typy miestnych deformacii -
bodova a linedrna. V prvom pripade sa nite posu-
vaju okolo jedného "uzla" v Strukture tkaniny, v dru-
hom sa nite postvaju pozdi? jednej z nich. V obi-
dvoch pripadoch vyuziva sa aproximovana forma
nite a sila odporu sa vyjadri vztahom

F=K.dx + Kdx + F,
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kde &xje zmena posunutia, K, a K, su hodno-
ty"tvrdosti” voci ohybu a treniu, F, je koeficient tre-
nia.

V Zzlozitejsich vazbach ako je platenna,
intenzita ohybov je znizena a nite maju vacsiu
moznost volného posunu. Postacujuca presnost
vypo<tu dosahuje sa tu pouZitim opravného koefi-
cienta, vo vztahoch pre platennu vazbu v podobe:

F = CF..,
kde F,,, je sila, vypocitana pre platennd vazbu.
Opravny koeficient C je tzv. koeficient sudrznosti
vézby, tento je rovny 1 pre platennu vazbu a nule
pre vazby bez vaznych bodov (osnova hore, utok
dole), pre ostatné vazby hodnota C vyjadruje
pomernd intenzitu viazania a volnosti posunu niti.

Vhodnost predkladaného modelu vypoctu
bola overena pre fazu prenik ihly tkaninou (Udaje S.
Galuszynského pre vinené tkaniny; osobitné po-
kusy s bavinenymi tkaninami) a pre fazu vytaho-
vania niti z tkaniny (pokusy S.A.R.D. Sebastian a i.).
V obidvoch pripadoch bola preukazana vyhovujica
zhoda nameranych a vypocitanych Udajov pri
zodpovednom zadani zakladnych udajov o odol-
nosti v ohybe a koeficiente trenia niti.
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ENVIRONMENTAL INFLUENCES DECISIVE FOR
MANUFACTURE AND APPLICATION OF TEXTILE
AUXILIARIES

Kralik, M.
VUTCH-CHEMITEX Ltd., Zilina, 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
hammful effect. The influence of these substances is being monitored before technical application. The
development in the field of surfactants 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 gegenwartigen Entwicklungstrends im Bereich der Textilhiifsmittel sind den &kolgischen Anforderungen
untergeordnet. Sie sind auf die Auswahl von chemischen Stoffen gerichtet, die fiir die Umwelt nicht belastend
bzw. wenig schadlich sind und vor der technischen Anwendung wird konsequent deren EinfluB auf die
Umwelt untersucht. Im Bereich der Tenside ist die Entwicklung auf rezente Natur-Rohstoffbasis orientiert. Die
Entwicklung in der Textilveredlung |6st aktiv den Bedarf einer grundsatzlichen Erniedrigung der
Umweltbelastung, die Okologisierung ist zur Prioritat der technischen Entwicklung geworden.

CoBpeMeHHbBIC TEHJCHIHH pasBATHA B ooOinactg TBB mojuAHEHBI SKONOTHYECKHM TpeGopanusaMm. Qi
HallpaB/e¢Hbl Ha HOABOD XHMHUYECKHX BeIllleCTB HE3aIPA3HSIOMMX SKH3HCHHVIO Cpejly HIH  BElIeCTB ¢
MOOEMANbEGIM BPCAHLIM BIHAHHEM. DTO BIHAHEC BellecTd Ha cpelly HaOIIOJAIOT Uepe]l HX TeXHHUECKIM
HCIIONb30BaHHECM. B OCJACTH HOBEPXHOCTHOO-aKTHBHBLIX BEIUECTB  pas’sBATHC HAlIPABICHO Ha HATYPaJdbHBIN
chIpbeBOl  Gaszmc. CaMo  pa3BHTHC B TEKCTHJABHON OTJEIKC PEIUAT AaKTHABHBIM 00pa3oM UOTPECOHOCTD
CVIIECTBEHHOTO NMOHHKCHAS 3aCOPEHUs CPEJbl; HKOJIOTH3AMAS CTajka MPAOPATETOM TCXHHYECKOTO pAa3BUTHS.

Sugasné vyvojové trendy v oblasti TPP su podriadené ekologickym pozZiadavkdm. SU zamerané na vyber
chemickych latok, ktoré su pre Zivotné prostredie nezataZzujice alebo malo gkodlivé a désledne sa pozoruje
ich vplyv na prostredie pred technickym vyuZitim. V oblasti tenzidov je vyvoj orientovany na prirodnu recentnu
surovinovd bdzu. Samotny vyvo] v textiinom zoslachfovani aktivhe rie$i potrebu zdsadného zniZenia

zataZovania prostredia, ekologizacia sa stala prioritou technického 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 contamination.

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
finishing.

Some chemical substances wused 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 oils, 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 enviromentally
unacceptable. Branched waxes 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.|".

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%) 5,0% by weight,
ethylenediaminetetraacetic acid 0,5% 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
mercerization, 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 controiled.

Finishing Agents

These agents are made of various chemical
substances. Application of some of them is being
limited regarding biodegradability or toxicity.
Environmental requirements include:

- regulation of heavy metals content (catalyts for
crease resistant and shrinkproof finish)

- severe control of formaldehyde (e.g. 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 Auxiliaries

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,, HO 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 80% total oxygen demand (TOD)
for oxidation of molecule to CO0,and H,0O or
production of CO, over 60% 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
(5th revised version of EEC Recommendation
67/548).

The 2nd group includes:
linear alkylbenzensulfonanes (C,, - C,,)

- secondary alkanesulfonates (C,, - C,,)

- alkylsulfates (C, - C,,)

- alkylpolyglycolethersulfates (C,, - C,;, 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.

Vigkna a textil 2(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-
chloroethane, 1,1,2,2-tetrachloroethane, 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. It 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 altemative solving
grade of ecologization of textile finishing. chemistry
ecology textile finishing.

.~ Chemistry...

ecolo"'g/)f . 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 life cycie 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.

If 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.
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Environmental optimalization became a basic
conception of technical development of textile
finishing at present. It 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 methods 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 Institute for Textile Chemistry in Zilina on April 19-
20, 1995.
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EKOLOGICKE VPLYVY ROZHODUJUCE PRE VYROBU A APLIKACIU

TPP

Kralik, M.

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

Suc¢asna [fudska civilizacia sa zvykne ozna-
¢ovat aj za dobu ekologizacie. Vztah Cloveka k Zivej
a nezivej prirode, rieSenie znameho ekologického
kruhu - voda, zem, vzduch, odpad, likvidacia - vy-
medzuje dnes kazdu ludsku ¢innost, textilnu vyrobu
nevynimajuc. V nej, z hladiska ochrany a tvorby
Zivotného prostredia potencialny problém predsta-
vuju TPP, najma pre odpadové vody.

1. OCHRANA ZIVOTNEHO PROSTREDIA

Minimalne poZiadavky na ekologické chovanie
vyrobcov a spotrebitelov TPP su v tom, ze
dodrziavaju zakazy, obmedzenia, limitné hodnoty
pre pouZivanie chemickych latok, o ktorych sa vie
za sucasného stavu poznania, ze su S$kodlive
Zivotnému prostrediu.

Vyrobca vyznacuje v technickej dokumentacii
k TPP jeho vlastnosti - fyzikalno-mechanicke,
biologickii odburatelnost, schopnost akumulacie,
toxicitu, ekotoxicitu. Spotrebitel vsak rozhodne
o rozsahu jeho pouzitia, tzn. jeho ekologicka uvedo-
melost je rovnocenna s technickymi znalostami v o-
blasti textiiného zoslachtovania.

Niektoré chemické latky, ktoré sa pouzivali
(@ pouzivaju) vo formulaciach TPP a su skodlivé
prostrediu uvediem podla aplikacnych skupin TPP.

Pomocné prostriedky pre vlakna a priadze

Jedna sa o mastiace oleje, resp. emulzie
(kone¢né preparacie, Spulkovacie oleje, Spikovacie
emulzie, zavihCovacie prostriedky...), ktoré sa
doCasne nanasaju na volny materidl pre fahsie
spracovanie. ZvyCajne st na baze olejovej zlozky,
emulgatorov, prisad.

Zatazujuco tu pdsobia kvapalné uhlovodiky.
Nepripustné su rozvetvené parafiny a hlavne poly-
kondenzované aromatické uhlovodiky (obmedzuijuca
biologicka odburatelnost, akumulacia). Prijatelné su
biele oleje, pricom hraniéna hodnota pre
kanalizatny poriadok sa udava na 20 mg.l'.

Problematickou chemickou latkou su v tychto
prostriedkoch oxyetylované alkylfenoly vo funkcii
emulgatora, ktoré sa najCastejsie vyuzivali pre svoje
technicko-funkené viastnosti.

TPP k preduprave

Slichty sa neoznaéuju za zvlast nebezpe¢né
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latky. Prirodné slichty (8kroby, gleje) su biologicky
odburatelné, ale podmieriuju si sledovanie v odpa-
dovych vodach pre vysoku spotrebu kyslika pri
rozklade. Pri syntetickych Slichtach sa predpo-
klada ich spatné ziskavanie, resp. eliminacia.

Pre  preduapravu  bavinenych  materialov
pouzivané vyvaracie prostriedky obsahuji okrem
tenzidovych zloZiek komplexotvorné a sekvestra-
¢né prisady, ktorych obsah sa reguluje. Obsah fos-
foru nema prekro¢it 0,5% hmot., kyselina nitrilo-
trioctova (100%) 5,0% hmot., kyselina etyléndia-
mintetraoctova 0,5% hmot.. Niektoré predpisy
EDTA povazuju za nepripustnt latku. Dopad pouzi-
vanych nahrad (zeolity, citraty, polykarboxylaty) na
Zivotné prostredie je v sledovani.

Pre mercerizéciu, ldhovanie, karbonizaciu sa
uplatriuju pomocné prostriedky vo funkcii zmaca-
diel s prisadami na ochranu vilakna. Nepripustné su
fenolické produkty, reguiuje sa obsah organickych
fosfatov. Casto sa vyuZivaju tenzidom pribuzné
latky s rozvetvenym alkylovym retazcom pre vy-
razné zmacacie UCinky s odpovedacou stalostou
pri danom pH, no s problematickou biologickou
odburatelnostou.

TPP pre farbenie a tla¢

Tato skupina predstavuje z aplikaéného hia-
diska vacsi pocet prostriedkov, ktoré obsahuju
réznorodé organické i anorganicke latky, povrcho-
voaktivne prostriedky a aj netenzidového typu.

V prvom rade treba upozornit na zakazané
pouzivanie prenasacov s obsahom halogén-
zlu€enin alebo na difenylovej baze, problematicke
polykondenzované aromaticke sulfonaty ako rezer-
va¢né prostriedky. Reguluje sa pouZivanie inych
organickych rozpustadiel (rozpustadia farbiv, hyd-
rotropne latky, urychfovace farbenia), polymér-
nych latok.

Upravarenskeé prostriedky

Tieto prostriedky su zastipené Sirokym
spektrom chemickych latok. Pre niektoré sa
vytvorilo jednoznaéné alebo obmedzujlice ekolo-
gické stanovisko z hladiska biologickej odbura-
tefnosti alebo toxicity:

- regulacia na obsah fazkych kovov (katalyzatory
pre nekrcivu a nezrazavu upravu)

Vidkna a textil 2(2) 55-60 (1995)
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- prisnou kontrolou na formaldehyd pri pouzivani,
napr. dimetyloldihydroxyetylénmocovina
(DMDHEU), ale aj novsie pouzivany produkt
z dimetylmocoviny a glyoxalu (DMUG). Tu sa
oCakava, napriek rozsirujucej sa ponuke bez-
formaldehydovych sietovadiel vyraznejsi
technickoekologicky pokrok.

- rezistencia najma fluorkarbonovych disperzii
v prostredi

- ohrani¢né pouZivanie katidnovych zmak¢o-
vadiel, najma klasickych améniovych soli.

Univerzalne TPP

Sa to prostriedky vacsinou tenzidového typu
ako zmacacie, pracie, disperga¢ne, emulgacné
prostriedky.

Zakladnym poziadavkom je fahka biologicka
rozlozitelnost tenzidov. Spociatku bol limitovany tzv.
primarny rozklad, pod ktorym sa rozumie minimalna
transformacia molekuly, veduca k strate charakte-
ristickych vlastnosti (povrchova aktivita, penivost).
V suc¢asnoti sa primarny rozklad povazuje jedno-
znaéne nie za dostatoény, pretoze nevylucuje aku-
mulaciu uz dalej stabilnych metabolitov v prostredi.
V ramci krajin OECD sa v suc€asnosti Standardi-
zovali postupy novsej koncepcie posudzovania bio-
degradability. Pre tzv. UpInu biologicku rozlozZitelnost
sa uréuje stanovenie ubytku organického uhlika
(DOC - dissolved organic carbon) z kvapalnej fazy
biologického média alebo stanovenie biochemickej
spotreby kyslika (BSK) ¢i produkcie CO,. Pri Uplnom
biologickom rozklade dochadza k  degradacii
molekuly az na CO,, H,O a novu biomasu. Takto
sa posudzuje biologicka rozlozitelnost vsetkych
organickych latok.

Podla doporu¢enia OECD sa limituje:

- primarny rozklad a- a n-tenzidov nad 90% ako
% MBAS (metylen blue active substance) pre a-
tenzidy, % BAS (bismuth active substance) pre
n-tenzidy

- Uplny biologicky rozklad nad 70% DOC, pricom
BSK,; musi byt na 60% TSK (TSK - teoreticka
spotreba kyslika na oxidaciu molekuly na CO,
a H,Oresp. produkcia CO, nad 60% teoretickej
produkcie CQO,).

Poznanie o biologickom rozklade tenzidov je
najddslednejSie pri a- a n-tenzidoch. Nepripustné je
pouZivanie tenzidov s Uplne rozvetvenym hydro-
fobnym retazcom (i-ABS), na baze kopolymérov
EO/PO, oxyetylovanych alkylfenolov. Postupne sa
vytvara zatial nedodiskutovany nazor na Kkatio-
nové a amfolytické tenzidy.

V Nemecku sa podla doporu¢enia CESIO (5.
zmeny EHS - doporucenia 67/548) zatrieduju do
skupin podla stupria nebezpecia pre vodu.

Do 2. triedy patria:

- linearne alkylbenzénsulfonany {Co-C,)
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- sekundarne alkansulfonaty (C,, - C,,)
- alkylsulfaty (C, - C,,)

- alkylpolyglykolétersulfaty (C,, - C,,, 2 a 3 EO)
- alfa-olefinsulfonaty

- alkylsulfojantarany

- alfa-metylestersulfonaty

- mydla

- oxyetylované mastné alkoholy

- adukty EO/PO na mastny alkohol

- alkylolamidy

- imidazoliniové soli.

Do 3. triedy patria:

- alkylbenzyldimetylamonium chlorid
- cetyltrimetylamonium bromid

- cetylpyridinium chlorid.

Pracie TPP pre zvyraznenie Cistiaceho u¢inku
na mastné necistoty obsahuji organickeé
rozpustadla alebo tieto sa pouzivaju samostatne
ako detaSovacie prostriedky. Pouzivané prchavé
halogénzluceniny ako dichlérmetan, 1,1,1-trichlér-
etan, 1,1,2,2-tetrachléretan, trifluérmetan, 1,1,2-tri-
chlorfluéretan sa nahradzuju alkoholmi, glykolé-
termi, vysokovriacimi alifatickymi uhlovodikmi ai.
Nahradami sa dosiahne podstatne lepsia biolo-
gicka odburatelnost, no nie vzdy rovnocenna
Cistiaca ucinnost alebo problémom je horfavost,
dostupnost.

Sucasné vyvojové trendy v oblasti TPP su
podriadené ekologickym poZiadavkam. Je zame-
rany na vyber chemickych latok, ktoré su pre zi-
votné prostredie nezataZujuce alebo malo skodlivé
a dosledne sa pozoruje ich vplyv na prostredie
pred technickym vyuzitim. Sustavnym $tudiom sa
rozsiruje okruh latok, ktorych poznanie ekolo-
gického rizika sa prehlbuje.

V oblasti tenzidov je vyvoj orientovany na pri-
rodnu recentnu surovinovu bazu. Nové ekologicke
TPP je v8ak alternativne rieSenie a nie priame pre
vy$8i stupen ekologizacie textilneho zoslachto-
vania:

chémia -

ekologia ——— ~— textilné zodlachtovanie

2. TVORBA ZIVOTNEHO PROSTREDIA

Samotny vyvoj v textinom zos&lachtovani
aktivne rieSi potrebu zasadného znizenia zatazo-
vania prostredia, ekologizacia sa stala prioritou
technického rozvoja.

Prvym predpokladom ekologického pristupu
je popis a vyhodnotenie suhrnnych ekologickych
ucinkov na cely kolobeh Zzivota textilu (vyroba -
- pouZivanie - o$etrovanie - likvidacia - spatné
vyuZivanie), vypracovanie ekologickej bilancie
v energetickom a materidlovom toku. Uréuje sa
celkova a jednotliva spotreba energie, surovin
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a pomocnych latok, vyhodnocuje sa stupen rizika
vzniku 8kodlivin, odpadov a energii. Podla druhu
textilného vyrobku sa porovnavaju varianty a voli sa
textiind surovina, technologické postupy opraco-
vania, naroky na udrzbu a likvidaciu, aby sa zistili
ekologicky slabé miesta a jednotlivé fazy cyklu sa
komplexne vyhodnotili z ekologického, technického,
modneho a ekonomického hfadiska pred rozhodnu-
tim vstupu na trh s novym vyrobkom. Spravnym
vykonanim ekologickej bilancie je mozné sa vyhnut
pouZitiu ekologicky viac alebo menej $Skodlivych
TPP, vzniku neziaducich $kodlivin a odpadov.

S ohfadom na ekologické vplyvy TPP by nemal
vyrobca textilu zabudat na jeho fazu pouzivania
a oSetrovania. Musi si byt vedomy ekologickych
u¢inkov  chemikalii, ktoré sa pouzili pre
zo8lachfovaci efekt a su nanesené na textilny
vyrobok, ale aj ekologického zatazovania pri udrzbe,
resp. likvidacii.

Ekologicka optimalizacia sa v sucasnosti stala
zakladnou koncepciou technického rozvoja pre
textiiné zoslachtovanie. PrinaSa Ciasto¢né zlepSenia
pre jednotlivé technologické stupne, ale aj
nekonventné technolégie. Tento intenzivny vyvoj
ovplyviuje aj trendy v oblasti TPP, najma v tychto
vyznamoch:
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- inych zoslachfovacich médii ako voda (kvapainy
amoniak, CO, v nadkritickom stave, plazma,
vzduch, aerosoly...)

- minimalizacia alebo vyluc¢enie
di¢nych TPP

- enzymatické opracovanie textilu, dosiahnutie
zoSfachtovacieho efektu mechanickou techno-
l6giou.

Nastup ekologizacie v textilnom zos&fachtovni
prinaSa neohrani¢enu problematiku. Réznia sa
vychodiska a aj postupy na jej rieSenie. Referat
informativne  niektoré nacrtol. Z  pohladu
formulatora TPP je potrebny neustaly ekologicky
dialdg medzi vyrobcom a spotrebitelom, lebo
stupen ekologického poznania a uvedomelosti by
mal byt u nich prinajmen$om rovnaky a neustale
sa obnovujuci.

potreby tra-

Uvedeny ¢&lanok odznel ako prednaska na odbornej
konferencii "Ekolégia v textilnej vyrobe", poriadanej pri
prilezitosti 25. vyrocia zaloZenia Vyskumného ustavu textiinej
chémie v Ziline v drioch 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. It 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 geldst das Problem der Messung eines Koeffizients der statischen und dynamischen
Reibung von Fasern und Flachen-Textilien. Es ist auch bewiesen, dass der Reibungs-Koeffizient eine
Anisotropie hat, die man quantitativ beschreiben kann mit der Hilfe eines Reibungs-Indexes, der in dieser
Arbeit definiert wurde.

PaspaGorama mnpodicMa H3IMEpeHHA KodhdHIEACHTa CTAaTHUCCKOIO W JHAHAMHAYECKOTO TPCHHA BOJIOKOH H
INIOCKHX TEKCTHIABHBIX MaTe¢pHaioB. [Tokazamo, yro xosddrnmmear Tpenasi o6JagaeT aHA3ZOTPOUHEH, KOTODVIO
MOZKHO KONHYECTBEHHO BBIPA3HTh ¢ MOMOIIBIO ONPCACICHIOrO B CTarbe HHAEKCA TPEHHASA.

V préci sa riedi problém merania sucinitela statického a dynamického trenia vidken a plo3nych textilii. Je tiez
dokazané, Ze koeficient trenia ma anizotropiu, ktorl je moZné kvantitativne vyjadrovat pomocou indexu

trenia, definovaného v préaci.

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
taw [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 [3,4], 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]. lts
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, and stopping o, of fibre motion is
measured. The statical f, and kinetical f, coefficients
of friction has been calculated after the well known
formula, so that

fs.k = tg0 bs (1)

Vigkna a textil 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 following
tables.

Table 1
Friction coefficients of fibres

Friction couple Friction coefficient

statical kinematical
carbon/carbon 0.30 0.22
carbon/glass 0.34 0.20
carbon/cotton 0.64 0.42
cotton/cotton 0.26 0.24

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 fig. 2.
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Table 2
Friction coefficient of areal textiles

Friction couple Friction coefficient Anisotropy
statical  kinetical index A
As Ak
Polypropylen webs/
polypropylen webs 0,54 0,51 0,003 0,003
Polypropylen webs/
cotton twist woven 0,74 0,58 0,08 0,003
Cotton twist woven/
cotton twist woven 0,97 notiron 0,65 0,226 0,11
0,61 iron 0,51 0,07 0,001

anisotropy

_fibres

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

0,30 fs

0,25 ¢

fx

0,20 -

m ig) 20

Fig. 2
The dependence of the friction coefficient f_(statical) and f, kinetical
on the mass of weight acting on the overhanged fibre.
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The first friction couple has been shown no
anisotropy while the all other ones have been
shown the observable anisotropy in the friction
coefficient. If it will be accepted as a measure of
friction anisotropy the anisotropy index A of the
friction

A= (fmax B fmm)/(fmax + fmin) (2)

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.

In 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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SOUCINITEL TRENi DELKOVYCH A PLOSNYCH TEXTILII

Sodomka, L.

Technicka univerzita, 461 17 Liberec, CR

Treci sily hraji velkou ulohu v mnoha tech-
nickych aplikacich. Treci viastnosti jsou kvantifiko-
vany soucinitelem tfeni, coz je velmi slozita veli€ina,
ktera musi byt ur¢ovana pro vétsinu technickych
podminek méfenim. V ¢lanku je uvedena jedna
z moznych metod méfeni soucinitele treni vlaken
a plosnych textilii na tribometru viastni konstrukce,
zaloZeném na naklonéné roviné. Na tomto tribo-
metru byly méfeny soucinitelé tfeni jak izolovanych
vlaken pii kolmeém pfiekfizeni, tak i vlaken tvofici
plosné utvary, jak je znazoméno na obr. 1. Soucini-
tel tfeni byl ur€ovan z tangenty uhlu, pfi ktorém se
uvedl tfeci pfedmét do pohybu (staticky soucinitel

Vidkna a textil 2(2) 61-63 (1995)

treni) a tangenty uhlu, pii kterém doslo k zastaveni
treciho télesa (dynamicky soucinitel tfeni). Touto
metodou byly méfeny soucinitelé tfeni uhlikovych
vlaken, soucinitelé tfeni mezi uhlikovymi vlakny
a vlakny sklenénymi, mezi uhlikovymi viakny a ba-
vinénou pfizi a mezi bavinénou pfizi. Dale byly
meérfeny soucinitele tfeni mezi dvojicemi tkanin
polypropylen/polypropylen;  polypropylen/bavina
a bavina/bavina. Méfeni ukazala anizotropii sou-
Cinitele trfeni tkanin. Pro hodnoceni anizotropie
soucinitele tieni byl v clanku zaveden index
anizotropie soucinitele tfeni, ktery je mirou jeho
anizotropie.
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INVESTIGATION OF UNIFORMITY AND RELAXATION
PHENOMENA OF BIAXIALLY ORIENTED POLYPROPYLENE
FILM BY TMA METHOD

Marcingin, A., Zemanova, E., "Balaz, M., *Kuchalik, J.

Faculty of Chemical Technology, STU, Radlinského 9, 812 37 Bratislava
"*CHEMOSVIT-CHEM, a.s., 059 21 Svit, Slovak Republic

The various types of biaxially oriented film from polypropylene by thermomechanical analysis method (TMA)
were investigated. From experimental results its follows that very good mechanical properties and
dimensional stability of the 6 um film "CHEMOSVIT" can be further improved by a modification of
thermosetting process. TMA method is very suitable for study of the relaxation process in polypropylene thin

films.

V préci sa metddou termomechanickej analyzy (TMA) 3tudovali viastnosti réznych typov biaxidine
orientovanych polypropylénovych félii. Z experimentdlnych vysledkov vyplyva, Zze velmi dobré
mechanickofyzikalne vlastnosti a rozmerovu stabilitu 8 um félie "CHEMOSVIT" je moZné dalej zlepsit Upravou
termosetovacieho procesu pri vyrobe. Termomechanicka analyza sa ukézala ako vhodna metéda pre studium
relaxagnych procesov v tenkych polypropylénovych féliach.

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, small 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 [1,2].

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
polypropylene film [4-7].

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 [8-11].

Apparent draw back polypropylene is its small
resistance to chlorinated solvents and transformer
oils. On the other hand, approximatelly 10% 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.
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Dielectric strenght of BOPP film is higher than of
unoriented film by at least a factor of two.
Mechanical properties of the film, mianly tenacity,
elongation and Young's modulus [12-14], 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 dielectric 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 followed by a quench roll. 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 film BOPP sample fixed 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 film in axial direction could
be to 3% and to 1% in perpendicular direction.
These parameters are only orientation values
because relaxation processes are dependent on
mutual interactions between film and dielectric oil,

Vidkna a textil 2(2) 64-70 (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 6um
and 20 um

b, BOPP film Hercules a.s. (USA) thickness 10 um

c, BOPP film ICl a.s. (USA) thickness 10 um

2.1 INVESTIGATION OF RELAXATION
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.

10.14% |
N

0 20 i
1 [run

Fig. 1

TMA analysis of the 6 um film "CHEMOSVIT", Load 0.9 MPa,
Dependence of the deformation on time

Vigkna a textil 2{2) 64-70 (1995)

TMA
€ [%)]

50 100 T[C]

Fig. 2
TMA of the 6 um film "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 experiment. From the plot of
deformation vs. temperature follows the plastic
flow of a 6 um film above 50°C under experimental
conditions. This effect is very significant
particularly over the temperature 120°C. The
increasing 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 um)
"Chemosvit" through whole breadth from margine
to centre in machinery direction were evaluated, at
the temperature range from 30 to 130°C heating
speed 10°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 analysis 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
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Dependence of the deformation on time

direction, aproximatelly 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%} 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%

(Tab.2).
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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.

Vidkna a textil 2(2) 64-70 (1995)
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2.3. DIMENSIONAL STABILITY 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 um 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 observe even higher stability for the BOPP film
produced by fy IClI (Fig. 5). The plots of
thermomechanical analysis are very similar to those
for the 6 pum film Chemosvit, but with lower
elongation values i.e. only 1.5% and 0.5% in axial
and in transverse directions, respectively. The "ICI"
film is practicaly fully deprived of all intemal
tensions. Moreover relaxation processes with small
relaxation time are finished at experimental
temperature. This film is a type of a foil with high
dimensional stability.

There is a possibility of dimensional stability
improvement of the film (6 um 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 um film (Chemosvit) is
compareable with that for the ICl film (10 um).

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 fims and possibility of
improvement dimensional stability of this one as a
significant parameter for its application in power
capacitors.

TMA| &
& (%] H

U mn]

Fig. 5a)
TMA of the 10 um film "ICI", Load 0.6 MPa
Dependence of the deformation on time
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Fig. 6a)
TMA of the 6 um 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 6 um film in axial direction versus distance from margin
Distance Elongation Shrinking Distance Elongation Shrinking
from margin % % from margin % %
cm cm
0 7.10 1.82 100 8.92 2.01
10 8.41 2.00 110 9.62 2.01
20 8.00 1.87 120 8.64 1.98
30 7.96 2.06 130 9.50 2.27
40 8.80 2.16 140 9.27 1.99
50 7.22 1.84 150 7.56 1.75
50 8.34 1.82 150 8.69 1.85
80 9.12 2.22 180 9.60 2.09
200 8.58 1.75
Table 2
Elongation and shrinking of 6 pm film in transverse direction at 200 cm from margin versus length in axial direction
Distance in Elongation Shrinking
axial direction
cm % %
10 4.03 0.34
20 4.74 0.57
30 4.63 0.61
40 4.75 0.62
50 4.59 0.61
60 413 0.63
70 4.27 0.59
80 4.23 0.50
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ROVNOMERNOST A ROZM’EROVI:\ STABILITA BOPP FOLIE
HODNOTENA METODOU TMA

Marcingéin, A., Zemanova, E., "Balaz, M., *Kuchalik, J.

Chemickotechnologicka fakulta, STU, Radlinského 9, 812 37 Bratislava
*CHEMOSVIT-CHEM, a.s., 059 21 Svit, Slovenska republika

1. UvoD

Biaxialne orientované polypropylénoveé folie
vdaka svojim vybornym dielektrickym vlastnostiam,
malej hrubke a nizkej cene v su¢asnej dobe v pinom
rozsahu nahradili predtym pouzivané dielektrika
v silovych kondenzatoroch. Samotny polypropyén
sa vyznacuje stabilnymi dielektrickymi viastnostami
pri prevadzkovej teplote a frekvencnom rozsahu
spolu so zodpovedajicou dielektrickou konstantou
[1,2].

Vysoky stuperi orientacie pri malej nerovno-
mernosti Struktdry _a tiez hrabky na velkej ploche,
dalej moznost tvorby Specialne zdrsneného po-
vrchu, ktory napomaha dokonalej impregnacii
dielektrickou kvapalinou, predstavuju dalsie pred-
nosti polypropylénovej biaxialnej folie {4-7].

Niektoré polyméry maju sice vysSie diele-
ktrické konstanty avSak su cenovo pre masovu
spotrebu neprijatelné, napr. polyimidy a polysulfony,
alebo maju niektoré nedostatky ako znacny narast
rozptylového faktora pri prevadzkovej teplote, napr.
polyetyléntereftalat a polykarbonat [8-11].

K nevyhodam polypropylénu patri mala
odolnost voc¢i chlorovanym transformatorovym
olejom, v ktorych sa c¢ast amorfného podielu
polypropylénu rozpusta. Polypropylén naopak
sorbuje asi 10 % tychto kvapalin, ¢o vedie k zvy-
Seniu dielektrickej sily BOPP félie.

Biaxialna orientacia polypropylénovej félie ma
za nasledok zvysenie tak mechanickofyzikalnych
vlastnosti ako i zlepSenie testov Zzivotnosti. Diel-
ektricka sila biaxialne orientovanej folie je najmenej
dvojnasobna ako pri neorientovanej alebo unaxialne
orientovanej félii. Mechanickofyzikalne viastnosti,
najma pozadovana pevnost, faznost a Youngov
modul [12-14] su potrebné tiez pri strojovom
spracovani félii pre kondenzatory. Dovoluju vysoké
rychlosti spracovania a zabranuji napinaniu a zuzo-
vaniu félie. Napnuta folia musi mat minimalnu
zmrstivost a hlavne nesmie mat zmrstenie nerovno-
merné, aby sa na f6lii nevytvarali zahyby.

Kondenzatory su konstruované spravidla do
teploty 100°C. Zmrstenie musi byt do tejto teploty
minimalne a félia musi byt rozmerovo stala. Za tym
ucelom je potrebné biaxialne orientovanu féliu
stabilizovat, ¢o sa mdZe urobit prechodom félie cez
ohrievané valce s postupne zvySujucou sa teplotou.
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Posledny valec je chladeny. Proces zmrstovania
folie a jej stabilizacia su determinované najméa
hodnotou napétia a jeho relaxaciou pri teplote
stabilizacie (fixacie). Stabilizovana folia ma
zbytkové zmrstenie - relaxaciu v zavislosti od
teploty prostredia. Preto sa kondenzatorové félie
charakterizuju zavislosfou relaxacie napatia od
teploty [2-15].

Prakticky sa meria napétie, ktoré vznika vo folii
upevnenej medzi Celuste meriaceho zariadenia
(Instron, TMA) vyhrievanej konstantnou rychlostou.
Praktické skusenosti ukazuju, ze zmrstenie
folii v axidlnom smere by malo byt do 3%, v smere
priecnom do 1% pri 100°C. Tieto parametre viak
su len orientacné, pretoZze relaxacné pochody
bude ovplyvriovat eSte kondenzatorovy olej, ktory
napuciava foliu (Ciasto¢ne sa v nej rozpusta) [16].
Ukazalo sa, Ze Ciastocna rozpustnost oleja v diele-
ktriku je pozitivny jav, ktory zvySuje dielektricku
integraciu kondenzatora.

Vzhladom na zavaznost relaxa¢nych pocho-
dov félii kondenzatorového typu sme sa v nasej
praci venovali termomechanickej analyze elektro-

» folii. Hodnotila sa rovnomernost relaxa¢nych po-

chodov folie fy Chemosvit - Chem. a.s. a tiez
podmienky zlepSenia rozmerovej stability elektro-
folie.

2. EXPERIMENTALNA CAST

Material:

BOPP elektrofdlia

polypropylénova folia)

a, BOPP folia fy Chemosvit - Chem. a.s., hrubka
6 uma 20 um

b, BOPP félia fy Hercules (USA), hrubka 10 um

c, BOPP folia fy ICI (USA), hribka 10 um

(biaxialne orientovana

2.1 TERMOMECHANICKE HODNOTENIE
ROVNOMERNOSTI RELAXACNYCH
POCHODOV

Experimentalna praca bola zamerana na volbu
teplotno€asového rezimu pri konstantnom zatazeni
vzorky a na hodnotenie rovnomernosti relaxa¢nych
pochodov po S8irke folie. Z poziadaviek na
rozmerovu stabilitu  vyplyva, Ze kompiexny
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pohlad na relaxacné procesy v elektrofdliii predsta-
vuje rezim v rozsahu teplét 30 az 130 °C a zataze-
nia od 0.3 do 1.2 MPa.

Vzorka félie dizky 20 mm a Sirky 4 mm sa
zatazila konstantnym napétim a pri rychlosti ohrevu
10°C/min sa dosiahla teplota 130°C. Pri tejto teplote
sa vzorka temperovala 3 min a potom sa napatie
zrusilo. Zakladné trvalé zatazenie vzorky bolo 0.45
MPa.

Z tohoto jednoduchého experimentu, pri
ktorom so zvysovanim teploty dochadzalo k pre-
dlzovaniu félie a potom po uvolneni napétia k jej
kontrakcii bolo mozné urobit dva typy zavislosti
a to: Zavislost deformacie od Casu a zavislost
deformacie od teploty. Typicky priebeh tychto
zavislosti je naobr. 1 a 2.

Ako vyplyva z vysledkov tychto merani, pri
véetkych zatazeniach ma casova zavislost esovity
priebeh so zvysenou elongaciou folie v pozdiznom
smere od teploty 70 - 75°C. Pri ustaleni teploty
ustaluje sa i predizenie folie. Po uvolneni zatazenia
folia relaxuje, dochadza k zmrsteniu. Predizenie
i zmrstenie folie je umerné zataZeniu v prvej faze
experimentu. Zo zavislosti deformacie od teploty za
danych podmienok 6 um folia uz pri teplote nad
50°C ma sklon k plastickému toku. Tento sa prejavi
zvlast vyrazne od 120 do 130°C. V rozmedzi teplot
60 az 90°C je prirastok predizenia konstantny a je
umerny zatazeniu.

2.2 ROVNOMERNOST FOLIE Z HLADISKA
RELAXACNYCH POCHODOV

V teplotnom rozsahu 30 - 130°C pri rychlosti
ohrevu 10°C/min a zatazeni fdlie 0.9 MPa sa
postupom ako v 2.1 hodnotili deformacné a re-
laxacné procesy biaxialne orientovanej folie (6 um)
od lavého okraja (v smere vyroby) po stred.
Predizenie félie pri zvysovani teploty, ako i zmrste-
nie po zrudeni napatia je vtab.1a2. Ako vyplyva
z vysledkov v pozdiznom smere je zrejma uréita
nerovnomernost folie vyplyvajlca z procesu prie€nej
deformacie. Naopak deformaéné i relaxacné
procesy v prie€nom smere vykazuju vysoku
rovnomernost a minimalny rozptyl. Z analyzy tab. 1
vyplyva, ze vyssie hodnoty predizenia v axialnom
smere pri ohreve vzorky na teplotu 130°C pri
konstantnom napéati sa ziskaju pri urcitej periodi-
cite. Zvyseny sklon k plastickému predizeniu je
potom na folii vo vzdialenosti od okraja 30 - 40 cm,
90 - 100 cm, 140 - 150 cm, 190 - 200 cm. Niektoré
maxima su vyraznejsie ako napr. v oblasti 90 - 100
cm, ostatné su menej vyrazne.

Zmrstenie folie pri 130°C po uvolneni napétia je
relativne malé v axialnom smere (do 2,0%) a je
umerné predizeniu folie pri  nizsej teplote.
Zanedbatelnid hodnotu do 0.6% predstavuje
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zmrstenie folie v prie€nom smere. Kedze nerovno-
mernost a periodicita predizenia i zmrstenia folie
v axidlnom smere predstavuje uz len zbytkove po-
chody vo folii po dlhom ¢ase od jej vyroby, mézu
byt tieto pochody priCinou nerovnomerne| de-
formacie folie po jej priprave a teda i pri¢inou ne-
rovnomerného navinu folie po Sirke.

2.3 ROZMEROVA STABILITA BOPP FOLII

Na obr. 3 je termomechanicka analyza félie
Chemosvit - Chem. hrubky 20um v casovo -
teplotno - napatovom rezime ako pri f6lii 0 hrubke
6 um pri konstantnom zatazeni 0.3 MPa. Z vyplyva,
Ze s0 stupajucou teplotou sa dosiahne maximalne
predizenie félie pri 70 - 80°C a potom s dalsim
zvy$ovanim teploty dochadza ku zniZovaniu
predizenia az ku kontrakcii pri teplote nad 120°C.
Podobne sa chova vzorka BOPP folie hrubky 10
um fy Hercules (obr. 4), kde pri teplotach do 110°C
vykazuje félia malé predizenie a nad 110°C sa
vyznamnejsie zmrstuje a to tak v pozdiznom ako
i priecnom smere. Rozmerova stabilita folie
Hercules je teda vysSia. ESte vysSia je rozmerova
stabilita BOPP folie fy ICl (obr. 5), ktorej priebeh
deformacie je podobny ako pri foli 6 um
(Chemosvit) avéak s tym rozdielom, 2e predizenie
dosahuje minimalne hodnoty a to 1.5% v poz-
diznom a 0.5% v prieénom smere. Folia ICl je
zbavena prakticky uUplne  vnutornych  pnuti
a pochodov s malymi relaxanymi casmi.
Predstavuje typ vysoko rozmerovo stabilizovanej
folie.

Vysledky experimentalnej prace poukazali na
moznost dalSieho zlepSenia rozmerove] stability
BOPP fdlie, hrubky 6 um upravou procesu termo-
fixacie pod napatim pri vyssej teplote 70-130°C.
Priklad takéhoto zlepSenia je na obr. 6. Ako
vyplyva z obrazku, takto stabilizovana 6 um félia
Chemosvit - Chem. sa svojimi parametrami blizi 10
um fy (CI.

Z prezentovanych vysledkov vyplyva, Zze
vhodnou volbou podmienok termomechanickych
merani je mozne ziskat cenné informacie o de-
formacnorelaxacnych pochodoch v BOPP folii
a o moznostiach zvysenia jej rozmerove| stability
ako vyznamného parametra pre pouzitie v silovych
kondenzatoroch.

Vidkna a textil 2(2) 64-70 (1995)
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EKOLOGICKE ASPEKTY UDRZIAVANIA TEXTILII

P. Hodul, V. Demianova, V. Prchal

Chemickotechnologicka fakulta, STU, Radlinského 9, 812 37 Bratislava

Cielom technologie zoSlachtovania je za-
bezpecit pozadované vlastnosti textilu najvhod-
nejsie pre tenktory ucel pouzitia napr. farbu, vzhfad
a zodpovedajuce dalsie uzitkové vlastnosti. V ramci
zodlachtovania sa pri technologickych postupoch
pouzivaju zakladné chemikalie, textiiné pomocné
prostriedky, voda a energie. Ak bol donedavna
v strede pozomnosti hlavne ucinok, ktory sa
zoslachtovanim dosiahol, dnes k nemu pristupuju
dolezité ekologickeé poziadavky a to z dvoch hladisk.
Na jednej strane je to technoldgia zoslachtovania
a na strane druhej udrziavanie textilii.

Udrziavanie odevnych textilii ¢i uz pranim alebo
chemickym ¢istenim je naro¢ny proces. Preto sa uz
od dvadsiatych rokov, kedy bola vyvinuta uprava
mocovinoformaldehydovymi Zzivicami pre nekrcivu
upravu tkanin z viskozového hodvabu [1], rozvijaju
technolégie zamerané na lahku udrzbu vyrobkov.
Easy-care, wash-and-wear, permanent press su
dnes bezné typy uprav zahriiujuce uz nielen tvarovu
a rozmerovu stalost, ale ¢asto zarulujuce niZsiu
Spinivost (soil repellent) a lahsie odstranenie $piny
pti prani (soil release).

Zmeny v spdsobe udrzby chemickym cistenim
a pranim si vyzaduju aj inovaciu uprav pre fahku
udrzbu.

CHEMICKE CISTENIE

Vplyv  chemického Cistenia na Zivotné
prostredie je v poslednych rokoch ¢asto predmetom
diskusii. O buducnosti fluorovanych uhlovodikov
rozhodla Montrealska dohoda. V niektorych kraji-
nach bolo ich pouzitie uz zakazane, v inych budu
zakazané v priebehu niekolkych rokov. Perchlor-
etylén sa povazuje za kancerogénny. Hoci to zatial
s istotou nebolo dokazane, zakonné predpisy prisne
limituju jeho koncentraciu vo vzduchu a vo vodach
a robia tak jeho aplikaciu pri Cisteni ekonomicky
nakladnou. Okrem toho v europskych krajinach je
zaradeny medzi latky nebezpe¢né =z hladiska
zneCistovania véd. Ekologicky tlak na chiérované
rozpustadia vo veobecnosti neustale rastie. Mini-
malizacia emisii perchloretylénu si vyZzaduje zavede-
nie technoloégie, pri ktorej sa pouzivaju uzavreté
stroje v hermeticky uzatvorenom priestore a odpa-
rené rozpustadlo sa odstranuje zo susiaceho
obvodu vymrazovacou technikou. Postup je dopine-
ny adsorp&nym stupnom tak, aby sa znizila koncen-
trécia perchloretylénu v bubne a v naplni pod
bezpeé&nostny limit. Tieto zmeny su spojené s predi-
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Obr. 1

Sorpcia perchloretyléenu na vinu a polyester (25 C /1 h)

Zenim fazy susenia. Mechanicky a teplotny vplyv
na textilie sa zvysuje. Niektoré vlakna napr. vina
a polyester absorbuju v amorfnych oblastiach
znacné mnozZstvo rozpustadla uz pri izbovej te-
plote (obr. 1). Pri podmienkach susenia su hodnoty
podstatne vyssie. ZvysSky rozpustadla sa potom
pomaly uvolhuju po gisteni. Aj napriek doda-
to¢nému ucinku tunela zaradeného na zaver
procesu je predpoklad, Ze je tu urc€ité riziko emisie
v domdécnosti zakaznika. Koncentracia perchloér-
etylénu tak moze prevysit vSeobecne akceptovanu
limitnd hodnotu 0,1 mg/m°,

V suvislosti s problémami pri Cisteni s per-
chloretylénom predstavuju uréitu alternativu uhlo-
vodikové rozpustadla. Dnes su k dispozicii uhlo-
vodikové frakcie so zanedbatelnym obsahom aro-
matickych zlicenin, izkym rozmedzim teploty varu
a teda s nizSou toxicitou a mensim negativhnym
ekologickym vplyvom. Cistiaci proces s dokonalou
meracou a regulacnou technikou umozZnuje pra-
covat s rozpustadlami uhfovodikového typu s te-
plotou zapalu nad 55°C bez vacsieho rizika.

K explozii mbze dojst iba ak je koncentracia
rozpustadla v atmosfére v hraniciach danych
medzou vybusnosti, ak je dostato€na koncentracia
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kyslika a zdroj ohfia. V désledku vzniku statickej
elektriny v prostredi nepoléarneho rozpustadla treba
s iskrou, ako mozZnou pri¢inou vybuchu, pocitat.
Bezpecnostné opatrenia sa preto zameriavaju na
znizenie koncentracie rozpustadla (znizenim teploty
pod bod zapalu) a tam kde je to nemozné (napr.
po¢as susenia) na znizenie koncentracie kyslika
(vyuzitim vakua MSG), alebo dusikovej atmosféry
(SATEC, MULTIMATIC) [2]. Firma BOWE ma vo
svojich strojoch instalované zariadenia na udrzia-
vanie koncentracii rozpustadla mimo medze vy-
busnosti.

Z ekologického hladiska sa povaZuje pouZitie
uhlovodikovych rozpustadiel za bezpeénu techniku.
Musia sa vSak urobit opatrenia proti vybuchu ako aj
na ochranu pbédy a vod. Sorpcia rozpustadiel
vlaknami je relativne mald. PomalSie odparovanie
rozpustadiel vyzaduje intenzifikaciu susenia tak, aby
sa v maximalnej miere rozpustadio odparilo zo
vSetkych Struktumych elementov textilie.
V suc¢asnom obdobi sa takto Cisti asi 5 % z celko-
vého objemu chemicky C¢istenych textilii. Vyvoj
vhodnych detergentov zvysujucich G€inok benzinu
a ekologické hfadiska vytvaraju pre uhlovodikové
rozpustadla perspektivu.

PRANIE

NajdélezitejSim rozpustadiom pre Cistenie textilii
je voda. Prat mozno vsetky textilné vyrobky
oznacené S&titkom, na ktorom je vani¢ka s udajom
teploty. Prevaznu c&ast takychto odevov si peru
uzivatelia v domacnosti (50 %). Chemicky cistif sa
odporuca iba tie vyrobky, ktoré su citlivé na vodne
prostredie. Jedna sa o tieto vplyvy :

1. Relaxa¢né zrazanie v pritomnosti vody.

2. ZréZanie ako nasledok vplyvu vody a mecha-
nického namahania.

3. Nizka stalost vyfarbenia vo vode resp. za
podmienok prania.

4. Nizka stalost proti posuvu niti.

5. Rozpustnost upravnickych prostriedkov vo vode,
alebo v detergenénom alkalickom kupeli.

Vsetky Skodlivé prejavy mozno vyznamne
ovplyvnit kone¢nou upravou textilie, vhodnym vy-
berom zloZiek ako i konStrukciou odevu. Relaxa¢né
zrazanie sa da znacne znizit technologiou predzra-
Zania, ako aj znizenim napatia priadzi pri vyrobnom
procese. Nizke stalosti vyfarbenia a kone¢nej upravy
zavisia od vyberu vhodnych farbiv a Upravarenskych
prostriedkov. Posuvu niti zabrariuje S$pecialna upra-
va.

Aj ked sa pouziju najlepsie technologie v textile
i pri konfekcionovani vzdy zostava urcité riziko
zvy8kového zrazania v désledku mechanického na-
mahania pri konvenénom detergentnom procese.

Javy uvedené pod bodom 2. a 3. aCiastocne
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Obr. 2
Cistiaci u&inok pri novom postupe prania v porovnani s chemickym
gistenim a pranim v pracke pre domécnost

i 4. mozno naviac ovplyvnit chemickou a mecha-
nickou strankou detergenéného procesu. Kris-
smann [2] popisuje novu technoldgiu prania. Je
zalozena na nizkej hodnote g-faktoru, (znizeni
pottu otacok bubna za mindtu) a znizeni
reverzného uhla, znizil sa i pomer kupela. Pri
vy§Som obsahu kupefa sa vlakna vzajomne lahko
pohybuji u€inkom kompresnych sil pri otacani
bubna. Na celkovy ucinok procesu ma svoj vplyv
i chémia prania. Jedna sa hlavne o vysokouc¢inné
detergenty, ochranné prostriedky pre viakna,
avivaZne prostriedky a pod.

Aj napriek velmi miernemu mechanickému
namahaniu pri tomto mokrom procese je vysledok
prania z hfadiska odstranenia Spiny podobny ako
pri Cisteni s perchloretylénom (obr. 2). Celkovy
vysledok prania a hladkost vyrobkov na zaver
procesu zavisi od priemeru bubna pracky. Pre
takyto proces preto nie su vhodné pracky pre
domacnost.

Proces mierneho prania vo vodnom prostredi
je jedno z vyhodnych alternativnych rieseni pre o-
chranu Zivotného prostredia a spifia poZiadavky
zakaznikov. Vysoky stupent odstranenie $piny
a 8kvfn, prijfemna véna a vyborny ohmat urcite
prispeju k jeho dalSiemu rozsireniu.

Na druhej strane je potrebné, aby sa
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Obr. 4
Poziadavky na energiu pri pouzivani vyrobku

textilny a odevny priemysel vyhybal takym Upravam
a postupom, ktoré pbsobia proti rozsireniu prania za
miemych podmienok.

Na nevyhnutnost dalSieho vyvoja v oblasti easy
care uprav u producentov textili poukazuju
i vysledky analyzy zivotného cyklu textiinych vy-
robkov, ktoré publikoval Smith [3].

Skumaju sa cesty ako hodnotit a ako znizit
vplyv vyroby vlakien a produktov z nich vyrobenych
na Zivotné prostredie. Urobila sa Studia Zivotného
cyklu Zenskej blizky ako typického vyrobku so 100
% PES pleteniny. Studia je komplexna a zahrfiuje
vSetky poziadavky na energie, atmosferické emisie,
odpadové vody, ako i tuhé odpady a to tak
priemyseiné ako i v domacnosti od vyroby cez
pouZitie az po deponovanie odpadov. V tejto cradle-
to-grave analyze je zahmuty kazdy vyrobny stupen
od tazby surovin aZ po findlne vyuZitie vyrobku
a deponovanie odpadov. Zahrnutd je i vyroba
detergentov pre pranie v domacnosti. S ciefom
vyhnut sa velmi malym ¢islam, v suvislosti s jednou
bluzkou, su vysledky uvedené na zaklade spotreby
energie a uvolfiovania emisii do prostredia (vzduch,
voda, pdda) pre jeden miliébn cyklov nosenia.
Vychadzalo sa z toho, ze Zivotnost biuzky je 40
uzivacich cyklov. Bilancia pracieho procesu sa robila
za predpokladu 1 naplne rovnajucej sa 20 bluzkam
a frekvencia prania bola vZdy po dvoch pouZitiach.
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Obr. 6
Bilancia tuhych odpadov pri pouzivani vyrobku

Na obr. 3 je uvedeny podiel celkovej spotreby
energie pripadajuci na uzivanie vyrobku (pranie,
vyroba a pouZitie detergentov), na vyrobné opera-
cie (od polyméru k odevu) a na odpady. Priblizne
82 % z celkovych narokov na energiu pripada na
uzZivanie vyrobku. Najvacsi podiel energie sa
vynaklada na pranie v domacnosti, z toho asi 2/3
pripada na pranie a 1/3 na susenie.

Na obr. 4 je znazornené rozdelenie energe-
tickych poziadaviek pripadajicich na pouzivanie
vyrobku (z obr. 3). Na pranie v doméacnosti sa vy-
naklada aZz 97 %. Na vyrobu detergentov pripadaju
3 %.

Obr. 5 znazoriuje zvilast prekvapujuci
vysledok. Az 90 % odpadov sa tvori po ukonéeni
vyroby a to pri pouzivani vyrobku a pri deponovani
odpadov. Odpady pri pouZivani vyrobku zahrriuju
kaly z miestnych Cisticiek suvisiace s pranim v do-
macnostiach, odpady vznikajuce pri vyrobe ener-
gie, detergentov a obalov a nakoniec odpad z de-
ponovania po uziti vyrobku.

Z bilancie odpadov pri pouzivani vyrobku
vidiet, ze pri prani sa produkuje 95 % tuhého
odpadu zatial ¢o na vyrobu detergentov pripada
iba 5% (obr.6). Pri prani sa jedna hlavne o kal
z CistiCiek a odpady suvisiace s vyrobou energie.
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ZAVER

Ako vsetky ¢innosti ¢loveka tak i udrziavanie
textilii je nutne spravadzané urlitym zatazenim
Zivotného prostredia. Kreativny vyskum a vyvoj v o-
blasti textiiného zoslachfovania {4] a vyroby zo$la-
chtovacich prostriedkov sa nemdze orientovat iba
na dosiahnutie poZadovanych ekologickych para-
metrov v technologii zosfachtovania. Musi spliat
i ekologické kritéria pri pouzivani vyrobku. Z tohoto
hladiska sa jednozna¢ne ukazuje potreba dalsieho
vyvoja v oblasti easy care Uprav v textilnej techno-
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l6gi, zvySovanie ucinnosti pracich prostriedkov v o-
blasti vyroby detergentov ako i zmeny v mechanike
a chémie prania u vyrobcov pracich strojov.
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KONFERENCIA "EKOLOGIA V TEXTILNEJ VYROBE"

V diioch 19. - 20.4.1995 sa v zilinskom Dome
Techniky s.r.o. uskutoénila odborna konferencia pod
nazvom "Ekologia v textiinej vyrobe". Akcia bola po-
riadana pri prileZitosti 25. vyrocia zaloZenia Vyskum-
ného Ustavu textilnej chémie v Ziline. Poriadatelmi
odborného stretnutia boli VUTCH-CHEMITEX spol.
s ro. Zilina, Asociacia textiného a odevného
priemysiu SR Trencin, Ministerstvo hospodarstva
SR, sekcia chemického a spotrebného priqmyslu
Bratislava a Dom Techniky ZS VTS spol. s r.o. Zilina.

Na konferencii sa zislo priblizne 120 u¢astnikov
z celého Slovenska a zahrani¢ia. V piatich
pracovnych blokoch odznelo 20 prednasok na témy
tykajuce sa textiiného priemysiu, textilnej chémie,
textiinych  vidken,  skuSobnictva,  certifikacie
vyrobkov, ekologie, obchodu, prognéz a perspektiv
textiiného a chemického priemysiu’ na Slovensku
i vo svete.

Retrospektivny pohlad na historiu a vysledky
Vyskumného Ustavu textiinej chémie v Ziline vyz-
namné pre rozvoj textiiného priemysiu a textiinej
chémie na Slovensku uviedol riaditel spolo¢nosti
VUTCH-CHEMITEX spol. s r.o. Ing. Jozef Sestak,
CSc. v prednaske "25 rokov vyskumu a vyvoja
v textile a textilnej chémii". Plny text prednasky je
uvedeny v dalSej Casti Cisla.

Konferencia sa stretla s velmi kladnym ohla-
som u odbornikov hlavne preto, lebo v posiednom
¢ase na Slovensku neboli poriadané v oblasti textilu
a textilnej chémie podobné stretnutia odbornikov.
Vymeny skusenosti, poznatkov a vyrobkov, ktoré
boli v nedavnej minulosti prezentované na vystavach
VYTMA, TECHPRO, ¢&i prostrednictvom Kolokvii
textiingych chemikov a koloristov, boli pre maly
zaujem postupne obmedzené.

Organizane poriadali celu akciu pracovnici

VUTCH-CHEMITEX spol. s r.o. Zilina za dobrej
spolupraci_pracovnikov Domu Techniky ZS VTS
spol. s r.o. Zilina.

Ing. Val¢ria Capekova
organiza¢ny vybor konferencie
foto: Ing. Peter Jergu$, CSc.

25 ROKOV VYSKUMU A VYVOJA V TEXTILE A TEXTILNEJ CHEMII

Sestak, J.

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

VaZenf hostia, vdZeni spolupracovnici, damy a pani !

Vo vzdialenej a nedavnej minulosti sa zvykli
poriadat v Ziline odborné konferencie, ktoré boli
tématicky orientované na textiinu chémiu a vybrané
oblasti z textilu a textilnych technologii. Tradiciu
tychto stretnuti odbomikov mame zaujem obnovit
na trochu inej baze. Povazujeme za prospesné
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doplnit zameranie stretnuti o prednasky z oblasti
ekologie a skuSobnictva, vzhladom na stupajuci
trend poZiadaviek na kvalitu vyrobkov, ako aj
tématiku z vlaknarenskej vyroby, ktora prirodzene
nadvéazuje na textilny priemysel.

NaSe pravidelné a nepravidelné kontakty
s pracovnikmi textiiného a viaknarenského prie-
myslu na Slovensku potvrdzujd, Ze im chybaju
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stretnutia uréené na vymenu odbornych informacii.

Zredukovanie informa¢nych tokov obmedzuje
efektivnu spolupracu, obmedzuje technicky rozvoj
a odborny rast. Zaroveri je potrebné si uvedomit, ze
najma v textilnom priemysle doslo za uplynulych pat
rokov okrem vyraznej reStrukturalizacie aj k vyz-
namnym generacnym zmenam. Postupne odiSla
najstarsia generacia textilakov, ktora vySe 20 rokov
budovala a rozsirovala slovensky textilny a odevny
priemysel a na jej miesto prichadza stredna a mlada
odborna genera¢na vrstva, ktora v podmienkach
prechodu na trhové hospodarstvo ma za ciel
stabilizovat textilnu vyrobu a postupne obnovit jej
dynamiku.

V nasom ustave, ktory od 1. septembra 1994
sa zapisuje do podvedomia odbornej a inej
verejnosti pod obchodnym nazvom VUTCH-
CHEMITEX s.r.0., tiez vyrazne pocitujeme zmeny
a vplyvy uplynulého patro¢ného obdobia. Sucasne
je potrebné nadviazat na minulé tradi¢né odborné
stretnutia a vymenit si informacie, ktoré by mohli
prispiet k dalsej uzsej podnikatelskej spolupraci.

Za vhodnu prilezitost pre stretnutie odbornikov
textilného a vilaknarskeho priemyslu sme povazovali
25. vyrocie zalozenia a vzniku Vyskumného ustavu
textilnej chémie v Ziline. Preto mi dovolte, aby som
svoje vystupenie venoval prierezu 25 ro¢nej historie
a ¢innosti Ustavu, ktory svojim zameranim a orienta-
ciou v sucasnej dobe predstavuje na Slovensku
ojedinelu kapacitu.

Korene vzniku ustavu je potrebné hfadat
v dlhoroénej tradicii podnikového a neskér odboro-
vého vyskumného pracoviska pri n.p. Slovena Zilina,
ktoré poéas 18 rocnej existencie dosiahlo vysoku
odbornud uroveri a bolo svojho Casu najvacsim
textinym vyskumnym pracoviskom na Slovensku.
Na uvedenej vychodiskovej zékladni bol k 1. marcu
1970 zalozeny Vyskumny Ustav textilnej chémie ako
samostatny odborny vyskumny ustav patriaci pod
VHJ Slovakotex Trenc¢in. Od r. 1989, po zaniku GR
Slovakotex, sa zakladatelom ustavu stalo Minister-
stvo priemyslu SR, ktoré k 1. julu 1989 zriadilo stat-
ny podnik VUTCH Zilina, tento delimitaciou k 1.9.
1990 presiel pod gesciu Ministerstva hospodarstva
SR.

Zatial poslednym vyznamnym datumom v his-
torii Ustavu je 1. september 1994, kedy bol uUstav
privatizovany a jeho novy obchodny nazov je
VUTCH-CHEMITEX spol. s r.o.

Profilacia predmetu ¢innosti ustavu bola pod-
riadena poZziadavkam vyrobnej praxe poc¢as celého
uplynulého 25 roc¢ného obdobia. Pri zalozeni Ustavu
bola ¢innost zamerana najmé na tvorbu a aplikéaciu
novych technologii a pomocnych pripravkov pre
textiiné zosfachtovanie, vyvoj a tvorbu novych
textiinych vyrobkov hlavne s vyuzitim novych
chemickych pripravkov a procesov, vyvoj a konstru-
kciu strojnych zariadeni pre netradiéné postupy
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zoslachfovania, hodnotenie udrzby a kvality byto-
vych textilii.

Od r. 1976 bol poévodny predmet cinnosti
rozsireny o oblast vyvoja technologii pre racionalne
vyuzitie textiinych druhotnych surovin so su-
¢asnym vyvojom ekonomicky vhodnych vyrobkov.
Zaroven bol ustav menovany za veduce pracovisko
VTR pre oblast racionaineho vyuzitia textiinych
druhotnych surovin, ktoré rozsirilo pévodné pove-
renie vykonu veduceho pracoviska VTR pre oblast
vyskumu, vyvoja a aplikacie TPP, vyvoja a aplikécie
chemickych uprav netkanych textilii.

Od r. 1981 bol predmet cCinnosti opat roz-
Sireny o oblast ekologie textilného priemyslu so
zameranim najma na zniZzovanie zataZenia odpa-
dovych vod a zatazenia pracovného prostredia
chemickymi skodlivinami. Doplnena bola aj oblast
vyvoja a vyroby laboratérnych meracich pristrojov
a prvkov pre meranie a regulaciu s uplatnenim
v textilnych zosfachtovniach.

Proces profilacie ¢€innosti ustavu bol zatial
dovrseny v prvej polovici devéatdesiatych rokov,
ked postupne bola dopinena &innost o maloto-
naznu chemicku a textiind vyrobu najma textiinych
pomocnych pripravkov a vybraného sortimentu
technickych textilii. Rozsirila sa servisna a pora-
denska Cinnost v oblasti ekologie spotrebngho
priemyslu. K 1. decembru 1993 bol ziskany pre
nase skusSobné laboratéria Statut Statom auto-
rizovanych a akreditovanych laboratérii s ozna-
¢enim Statna skusobria SKTC-119.

Stru¢ny profil ustavu nadobudnuty v uplynu-
lych 25 rokoch sved¢i o jeho pomerne Sirokom
obsahovom rozsahu, zahrriujdcom textilnu chémiu,
textilné technoldgie, textiiné strojarenstvo, maloto-
naznu chemicku a textilni vyrobu, skusobnictvo,
poradenské aj informacné sluzby. Stale vsak
vyznamnym podielom zostava hlavnou oblastou
aplikovany technologicky vyskum a vyvoi.

Do roku 1989 bolo v ustave riesenych celkom
159 dloh v nasledujucom zlozeni: 12 &tatnych, 8
rezortnych, 33 odborovych, 43 podnikovych
a ostatnych 63. Z jednotlivych vyskumnych uloh
a dosiahnutych vysledkov povazujem za potrebné
pripomenut aspon tie najvyznamnejsie.

V rokoch 1971 - 1975 nosnou ulohou bol
projekt zaradeny do S&tatneho planu "Modemé
TCHP - vyvoj pripravkov a technologickych aplika-
cii". Vysledkami rieSenia ulohy bol vrstveny textilny
plosny utvar s tvarovou pamaétou typu TAPICORD,
ktory bol zakladom pre neskorsi vyvoj vyroby
tvarovanych autokobercov v n.p. LKZ Holi€.
Realizovany bol vyvoj a vyroba prototypového
zariadenia na nanasanie chemickych disperzii na
textiiné utvary typu RIL-li, uspesne bol ukonceny
vyvoj a naslednd aplikacia TPP typu Slovanik NT,
Slovacept K, vyuzitie disperzie typu Duvilax KA.

V obdobi rokov 1976 - 1980 boli taZiskovymi
ulohami ustavu dal$ie ulohy statneho planu RVT.
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Cielom riesenia ulohy "Textilie z novych viakien
a viaknitych utvarov" bola podpora trendu
chemizacie textilného priemyslu najma prostrednic-
tvom aplikacie novych typov syntetickych vlakien
a s tym suvisiacich chemickych uprav. Postupne bol
realizovany vyvoj novych kvalit v chemickej uprave
vdivanych kobercov napr. zaterova pasta ZATEX,
vyvoj povlockovanych textilii, Speciainych che-
mickych uUprav - antistaticka, nespiniva a uprava
znizujtica horfavost. Vysledkom bol aj rozvoj sorti-
mentu bytového textilu s vyuzitim novych typov PAD
a PP vlakien. Vysledky vyskumu a vyvoja boli
postupne realizované v n.p. Tatralan Kezmarok, n.p.
Slovena Zilina, n.p. LTZ Rewvica, n.p. BZVIL
Ruzomberok, n.p. LKZ Holi¢ a dalSich.

V dalSej vyznamnej Ulohe uvedeného obdobia
“Nove TPP a technologie z vodného a nevodného
prostredia" boli hlavné ciele orientované na vyvoj
vyrobkov tenzidového charakteru, pripravkov na
zoSlachtovanie a Upravy textilii sucasne s preverim
ekologickej vhodnosti organickych rozpustadiel.
Vysledkom riesenia boli TPP typu Slovanik NT-80,
Slovapon G-60, Dubaryl AF, Detergol YL a Esterpret.

Jednu z vyznamnych kapitol, v doterajsej
¢innosti ustavu predstavuje vyvoj a vyroba tepelne
tvarovanych textili s tvarovou pamatou spojené
s vyvojom a vyrobou prototypovych zariadeni a li-
niek pre tvarované autokoberce. Po¢as 20 rokov, od
polovice 70-tych rokov, postupne pracovnici Ustavu
zabezpecdovali vyvoj a vyrobu troch generacii
zariadeni a vyrobnych liniek pre vyrobu tvarovanych
autokobercov na vozidla typu SKODA v pod-
mienkach n.p. LKZ Holi¢. Subezne s tym bol rieseny
a optimalizovany vyvoj kvalitativne vhodného
textilneho utvaru na baze PAD a PP viakien a poly-
olefinovych netkanych textilii.

Posledny variant prototypu technologickej linky
instalovany v &.p. LKZ Holi¢ v r. 1993 zabezpecoval
ro¢nu produkciu na urovni 200 - 220 tis. ks suprav
tvarovanych autokobercov pre vozidla Skoda Favorit
a Forman.

V prvej polovici 80-tych rokov délezitym pro-
jektom bola uloha "Vyvoj novych sortimentov byto-
vych textili". Uloha bola poslednym projektom,
ktory sa orientoval na rozsirenie sortimentu byto-
vych textilii, najma nabytkovych textilii. Vysledky
rieSenia boli realizované v n.p. Levitex Levice, v n.p.
Zavody 1. maja Liptovsky Mikulas, zavod Stara
Lubovria a v n.p. Polana Lu¢enec.

V oblasti textilnych technologii v prvej polovici
osemdesiatych rokov zacinali dynamicky trend
nadobudat rieSenia smerujuce k technologickému
spracovaniu a vyuzitiu textiinych druhotnych su-
rovin. Vyznamnu ulohu predstavoval projekt "Vyssie
vyuzitie textiiného odpadu", ktorého vysledkom bolo
vybudovanie experimentainej jednotky s kapacitou
spracovania 350 t/rok v n.p. LTZ Revuca zavod
Hlinné. Vyvinuty sortiment geotextilii, izolaénych
a separacnych textilii, spolu s experimentalnou
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jednotkou, boli zakiadom pre postupné dobudo-
vanie moderneho vyrobného zavodu s kapacitou
spracovania 1400 t/rok textilnych druhotnych suro-
vin.

V sulade s prioritnymi smermi vo svete,
postupny prechod od vyvoja v oblasti bytovych
textilii do oblasti vyvoja technickych textilii, zabez-
peCovala aj uloha statneho planu "Vrstvené izo-
lacné textilie". V ramci rieSenia bol zabezpeceny
vyvoj technologie vyroby sortimentov zvukovo
a tepelno izolaénych vrstvenych textilnych ma-
teridlov s ¢iastoé¢nym vyuzitim druhotnych surovin
pre automobilovy priemysel a stavebnictvo. Zo
sortimentu vyrobkov uvadzam TAPO VP a TK,
TAPIFLOR NS, IZOVAT N a dalsie. V ramci ulohy
bol tiez realizovany vyvoj a vyroba primarnej podla-
hoviny s lahko Cistitelnym licom a sortiment podla-
hovin s vyuzitim vlakien so znizenou horfavostou
pre letecky priemysel. Komplexnost rieSenia ulohy
potvrdzuje aj vlastny vyvoj] konstrukcie a vyroba
prototypovych liniek KVL 2300/2 a KVL 2300/3 pre
vyrobu uvedenych vyrobkov v n.p. LKZ Holi¢ a n.p.
LTZ Revuca.

Z oblasti textilnej chemie boli v osemdesia-
tych rokoch riesené nasledovné ulohy zaradené do
statneho planu.

"Nove smery $pecialnych uprav textilii", ktorej
cielom bolo vyvinut technologicky postup pre
nanosovanim s upravou vo forme peny.
Problematika rieSenia bola orientovana najma na
vyvoj viacvrstvovych textilii s vyuzitim latexovej
alebo polyakrylatovej bazy pre vyuzitie textilii
v obuvnickom a galantérnom priemysle. Vysledky
rieSenia boli realizované najma v n.p. Zavody 1.
maja Liptovsky Mikulas.

V rokoch 1985 - 1990 bola uspesne rieSena
statna uloha "Nové technologie zosfachtovania
v textilnom priemysle zohfadnujuce energetické
ukazovatele". Uloha bola zamerana na optimali-
zaciu mokrych procesov, najma pranie a farbenie
na vybranych technologickych zariadeniach so su-
¢asnou aplikaciou vyvinutych TPP s ciefom dosia-
hnutia energetickych uspor. Vysledky boli reali-
zované v n.p. Levitex Levice, Zavody 1. mdja
Liptovsky Mikulas, Slovena Zilina, Merina Trengin
a Tatrasvit Svit. Okrem iného bola v r. 1989 dosia-
hnuta energeticka uspora 25 TJ/rok v uvedenych
podnikoch.

Cinnost ustavu v oblasti ekolégie spo-
trebného priemyslu v podstate zacala na zaciatku
80-tych rokov. Prostrednictvom byvalych uloh
odborového planu bola pévodne zamerana na roz-
bory kvality odpadovych véd, sledovanie skodlivin
a prasnosti v pracovnom prostredi a registraciu
rizikovych pracovisk.

V obdobi rokov 1985 - 1990 problematika
rieSenia ekologickych problémov pokracovala
v Ulohach EKOTEX a REKOL, ktoré uZ boli
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zamerané na vyvoj technoldégii zachytavania a li-
kvidacie kalov z odpadovych vod, vyvoj a aplikacia
vhodnych flokulantov typ BENTOFLOK a ZEOFLOK,
vyuzitie kalalytickej oxidacie na Cistenie odpadovych
vod.

Dalsou oblastou bol vyvoj technolégii pre
zachytavanie a spatné ziskavanie organickych roz-
pustadiel, predovsetkym pri technoldgiach textilnej
potlate, resp. odstrafiovani tazkych kovov a rop-
nych latok z odpadovych véd. Vysledky vyvojovych
prac boli realizované napr. v n.p. BZVIL Ruzom-
berok, Levitex Levice, Pofana Lucenec, Trikota
Vrbové, Merina Tren&in, Slovena Cadca a Rajec.

V druhej polovici osemdesiatych rokov bol
rozsah vyskumno-vyvojovych prac v historii ustavu
pracovnikov v Ustave, ktory dosahoval pocet blizky
200. V dalsich ulohach rezortného, odborového
alebo podnikového charakteru sa riesili napr.
nasledovné problematiky:

- vyuzitie aluminosilikatov pre $pecialne upravy
textilii

- antimikrobialne
utvarov

- optimalizacia zoslachtovacich procesov v tex-
tilnom priemysle (OPTEX)

- vyvoj a aplikacia optimalizovaného sortimentu
TPP (VOSOT)

- vyvoj gumovlasia na syntetickej baze

- vyvoj izolacnych materialov s vodivym vlaknom
ELSTAT a textilie SLOSTAT (VIZOMAT)

- §tudium uplatnenia novych typov vlakien a poly-
meérnych zmesi v textilnom priemysle.

Niektoré vybrané vysledky aj s ekonomickymi
prinosmi z ich realizacie v praxi za obdobie r.1986 -
1990 su uvedené v tab. 1.

Po roku 1989 sa pozicia zakladného a apli-
kovaného vyskumu na Slovensku znacne oslabila.
Organizacnymi zmenami na urovni byvalej VHJ
Slovakotex a Ministerstva priemyslu SR sa obme-
dzili najma finanéné zdroje. Vplyvom stagnacie
textiinej a chemickej vyroby, nie celkom spravnym
chapanim perspektivnej potreby a existencie
vlastnych vyskumno-vyvojovych kapacit na urovni
podnikov a neskorSie aj vplyvom procesov
restrukturalizacie, ktora bola vyrazna najma v tex-
tilnom priemysle, sa vyrazne oslabili aj podnikové
zdroje pre technicky rozvoj. Vysledkom tohoto pro-
cesu za viac ako pafro¢né obdobie je stav, Ze
z pbvodne 4 vyskumnych tstavov a jednej pro-
jekénej organizacie zostal v Slovenskej republike
posledny funkény ustav, ktory je z hladiska
vyskumno-vyvojovych kapacit zamerany na textil,
textiinu chémiu a ekolégiu spotrebného priemyslu.

Naro¢nost obdobia prvej polovice 90-tych
rokov, najma zmenene ekonomické podmienky
v narodnom hospodarstve, sa vyrazne dotkli aj
Vyskumného Ustavu textiinej chémie v Ziline.

Prvoradnym cielom, po zmenach v rokoch

dupravy plosnych textilnych
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1989 - 1990, bolo stabilizovat &innost ustavu,
vyuzift odborné a technické predpoklady
pracovnikov Ustavu tak, aby sa postupnou zmenou
Struktury vykonov podarilo zachovat aspor scasti
charakter ustavu zameraného na technologicky
vyskum a vyvoj. Napriek tomu sme sa nevyhli, tak
ako aj v inych ustavoch, odchodu skusenych od-
bornikov a prechodnému stavu zhor$enia hos-
podarenia najma v r. 1993. Déslednym hfadanim
novych pozicii a podnikatefskych aktivit sa nam
¢iasto¢ne podarilo tento negativny trend prekonat.
Vyrazne sme sa museli orientovat najma na
vyuzitie vilastnych vyrobnych kapacit, podiel
vykonov z vyroby predstavuje 30 %, dalej na
servisné, poradenské a skusobnicke sluzby, ktoré
tvoria cca 20 % z vykonov, zostavajucich 50 % je
stale pokrytych vyskumno-vyvojovou c¢innostou.

Dalsim predpokladom na udrzanie vyskumno
-vyvojovej cCinnosti bolo ziskanie finan¢nych
zdrojov prostrednictvom &tatnych vedeckotech-
nickych projektov. Treba zddéraznit, Zze len za
vyraznej podpory pévodne Ministerstva priemysiu
SR a neskér Ministerstva hospodarstva SR, ako aj
Ministerstva Skolstva a vedy SR sa nam ciela-
vedomou ¢&innostou podarilo postupne v rokoch
1990 - 1994 riesit 4 vedeckotechnickeé projekty
v celkovom objeme vySe 66 mil. Sk, z ¢oho
hospodarska sféra uhradila cca 45 %.

V diohe TECHNITEX vyskumno-vyvojové
prace boli zamerané aj na dalSie moZnosti
ekonomického a ekologického vyuzitia textilnych
druhotnych surovin. Vyvinuty sortiment vyrobkov
s oznacenim TIPP predstavoval izola¢ny material
pre stavebnictvo. Textilie ZEUSTAT, COLORSTAT,
RUNEX predstavovali novu generéaciu podlahovych
textilii s aplikaciou elektrovodivého viakna ELSTAT.
Uvedené vilakno bolo vyuzité aj v sortimente textilii
ELPRA pre elektrotechnicky priemysel. Dalsia
oblast uvedeného projektu predstavovala vyuzitie
textilnych druhotnych surovin spolu s odpadmi
gumarenskymi, z obuvnickej vyroby a inymi v izo-
laénych materialoch pre stavebnictvo.

Ekologické projekty EKOS a EKOL boli
orientované na technoldgie zachytavania a rege-
neracie organickych rozpustadiel v odpadovych
vodach a pracovnom prostredi vo vyrobnych pod-
nikoch textilného, nabytkarskeho, gumarenského
a drevospracujuceho priemyslu v ramci SR. Zlo-
Zitost ekologického zatazenia réznych zmesi vyza-
dovala vyvinut Specifické technologické postupy,
uzku kooperaciu s projektovymi organizaciami pri
realizacii, ale aj vyvoj novych metodik a postupov
hodnotenia a analyz rdéznych druhov tuhych,
tekutych a plynnych odpadov. Realizujucimi podni-
kmi boli najma Tatralan KeZmarok $.p., Tatra-
nabytok Pravenec a.s., Gumarne Matador a.s.
Pichov, Drevonabytok a.s. Zilina, Mierovan a.s.
Hlohovec a dalSie. Zviast v projekte EKOL sa
rieSenie zameralo na systematické budovanie
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Tabulka ¢. 1 . .
Prehfad vyznamnych realizécii vysledkov z vyskumu a vyvoja vo VUTCH Zilina za obdobie 1986 - 1990

Vyrobok, technolégia Realizator Ro&né prinosy
-Zisk /tis.Sk/
1. Geomat-geotextilia , LTZ &.p. Revuca 2 200
Melimat-melioragny filter zdvod Hlinné

|zomur-staveb.izolacia
Izovat N,K - izolaéna textilia
Projekt S-53-522-101

2. Odevné a technické textilie upravené Maytex &.p. Lipt.Mikuias 4200
minimalnym nanosom
Projekt P-05-522-502

3. Optimalizacia technolégii prania a farbe- Levitex 3.p. Levice, Pratex 3.p. Cadca, 3740
nia (Uspora vody a energie) Merina &.p. Tren&in, Tatrasvit .p. Svit
Projekt N-05-522-832

4. Tvarované autokoberce pre S 742-S 105,120 LKZ &.p. Holig 8570

tri linky na vyrobu autokobercov
Projekt R-53-522-299

5. Zvukoizolagné materid ly TAPO VP/A, IZOVAT LTZ §.p. Revlca 2 484
N,K, pre automobilovy priemysel, linka z&vod Hlinné
pre termické upravy KVL 2300/3
Projekt P-10-522-806

6. Podlahovina TAPO 1000, izola&na textilia LKZ .p. Holi& 8 501
TAPO 500 kaSirovacia a vzorov.linka KVL 2300/2
Projekt P-10-522-806

7. Tvarované autokoberce pre S 781 - Favorit LKZ &.p. Holi& 1935
tri linky na vyrobu autokobercov
Projekt P-10-522-023

8. Technoldgie znizenia zatazenia odpadovych véd Tatralan 8.p.KeZmarok, Tatrandbytok 3.p 765
ropnymi latkami,technolégie zniZzenia zatazenia Pravenec, Drevoindustria &.p. Zilina
pracovného prostredia chemickymi skodlivinami Polana §.p. Lutenec

Projekt R-12-522-024

Priemerne sa ro¢na efektivnost udrziavala na urovni 25-30 mil.Sk zisku za rok. Po r. 1990 realizujuce podniky nemali
zaujem zverejfiovat ekonomické prinosy z vyroby.

Tabulka ¢. 2 ) ]
Prehfad o dosiahnutych vysledkoch VUTCH Zilina

1975 1980 1985 1990 1992 1995
Vykony celkom /tis.Sk/ 13 540 17 353 20 569 23102 23235 26 600
Produktivita
na 1 pracovnika /tis.Sk/ 182 108 108,8 131,2 169,5 354,6
Hospodarsky vysledok
-zisk /tis.Sk/ 1364 3632 3557 3505 1706 4 500
Rentabilita k: /tis.Sk/
- vykonom 10,1 20,9 17,3 15,2 7,3 16,9
- ndkladom 11,2 26,5 20,9 17,9 7,9 20,36
investicie celkom /tis.Sk/ 859 1398 1183 3714 909 1500
Priemerny pocet
pracovnikov 74 160 189 176 137 75
-z toho vo
vyskume 54 75 125 101 104 53,5
Priemerny
zarobok 2 564 2729 2 862 3 344 4 350 5980
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databazy o vyskyte zvlastnych a nebezpetnych
druhov  odpadov, vhodnych technologii ich
ekologickej a ekonomicke] likvidacie. Prevazujuce
procesy spalovania odpadov vyzadovali vypracovat
subor metdd a postupov zmesovania a podmienok
pre spalovanie, resp. skladkovanie vybranych
druhov odpadov.

Potrebné je zdéraznit, ze vyskumno-vyvojové
rieSenie oboch projektov, v poslednych 5 rokoch
bolo velmi dobrou technickou pripravou na
ekologické audity, ktoré uz v sucasnosti a blizkej
buducnosti budu déraznejsie vyzadované v su-
vislosti s vyrobkovou certifikaciou alebo certifi-
kaciou systémov riadenia kvality podfa noriem ISO
alebo EN.

Rozsiahly  projekt  TECHTEXTIL  rieSeny
v r. 1992 - 1994 bol zamerany najma na vyvoj sorti-
mentu technickych textilii, pre dopravné prostriedky,
geotextilie, agrotextilie, filtratné materidly. Vyrobky
typu TERRADREN a TATRABENT (geotextilia),
TATEX (agrotextilia), BIOSTAT (biostatické vlakno),
INOFIL (filtracné materidly) a dalsie predstavuju
nové generéacie technickych textilii a viakien, ktore
su v sulade so svetovym trendom vyvoja v textilnom
a vlaknarskom priemysle a svojimi parametrami
dosahuju $pickovu europsku a svetovu urover.

Samostatnu Cast projektu tvori oblast textilnej
chémie, kde v aktivnej spolupraci so S.p.
Petrochema Dubovéa a fou SLOVECA s.r.o. Novaky
boli vyvinuté nové produkty tenzidoveho typu, napr.
SLOVAMIX PV na pranie potnej viny, DUBARYL,
VALCHOL PP, mastiaci olej OSM, preparacny olej
GF. Tieto vyrobky predstavuju ekologicky Cdisté
produkty pre aplikaciu v textiinom a vlaknarskom
priemysle.

Vyskumno-vyvojova ¢innost po r. 1994 v pod-
mienkach nasho ustavu dostava aj iné dimenzie.
Vzhladom na pretrvavajuci stav znizovania podielu
Statneho rozpoctu za obdobie r. 1993-4, kedy len
vdaka rezortnym ministerstvam bola zaradena
asport mala Cast pripravenych projektov, sme boli
nuteni hlfadat spolu s realizatormi financné zdroje
v zahrani¢i. Od zaciatku tohoto roku sme zacali
rieSit projekt v rdmci medzinarodného programu
Copernikus, ktorého vecna Cast je orientovana na
vyvoj dalsej generacie geotextili s vyuzitim
prirodnych zdrojov zeolitov a bentonitov na
Slovensku. Do projektu su zapojené dalsie
riesitelské kolektivy v Nemecku, Madarsku a CR. Aj
ked ide z pohladu vyuzitia vyskumno-vyvojovych
kapacit o istu formu "prace vo mzde" povaZujeme
tento spdsob za prechodny stav na udrzanie
prisludnych vyskumno-vyvojovych kapacit. Suc¢asne
povazujeme vyber uvedeného projektu na urovni
prislusnej komisie EU za ocenenie prace nasich
vyskumnikov na $pi¢kovej eurépskej urovni.

V  projekte EKORGA pokratujeme vo
vyskumno - vyvojovych technologickych pracach
v oblasti ekolégie, ktoré su zamerané na zachy-
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tavanie a regeneraciu organickych latok. V priprave
uvedeneého projektu sme narazili na isty nezaujem
zo strany textiiného priemyslu, preto sme realizaciu
vysledkov orientovali v spolupraci s Danskym
technologickym institutom aj na polygraficky
priemysel. V spolupraci s aktivnou firmou PROX
¢ast vysledkov z viastného vyskumu a vyvoja
vyuzivame aj na viastnd vyrobu charakteru
ekologického strojarenstva zameranu na vyrobu
malych ¢istiarni odpadovych vod.

Uvedeny ekologicky projekt ma aj samostatnu
etapu na systémoveé riesenie harmonizacie
technickych  predpisov.  EU na  podmienky
slovenského textilného, pletiarskeho a odevného
priemyslu. Zaciato¢ny stav rieSenia potvrdzuje
naro¢nost pripravy vyvoja a zavedenia systému
eko-znacky na textilné vyrobky, a s tym suvisiace
potrebné eko-audity v textiinom priemysle. Pod-
poru v tejto oblasti sme ziskali zo strany predsta-
vitelov ATOP SR, ktora okrem iného poverila nas
ustav zastupovanim v medzinarodnom zdruzeni
textiinych vyrobcov EURATEX v Bruseli, v ramci
zabezpecovania environmentainej politiky textil-
ného priemyslu v SR.

Stru¢na charakteristika aktualnych nosnych
vyskumno-vyvojovych projektov potvrdzuje, Ze
dochadza k ciastocne] zmene profilu v oblasti
vyskumno-vyvojovej ¢innosti. Potrebne je zdoéraz-
nit, ze tato zmena by nebola postadujuca pre
udrzanie pracovnych kapacit v ustave, a preto za
poslednych 5 rokov sme pomerne vela aktivit
museli vykonat aj v oblasti vyrobnej ¢innosti a v o-
blasti sluzieb.

Vyrobne aktivity su zamerané v podstate na tri
casti;

- malotonazna
TECHAZILR®

- malotonazna vyroba technickych textilii

- prototypova a kusova vyroba zariadeni a pris-
trojov charakteru textiného a ekologického
strojarenstva.

Uz viac ako 5 rokov su v textilnych podnikoch
na Slovensku a Cechach zname textiiné pomocné
pripravky pre zoSlachfovanie pod nazvom

TECHAZILR". Pripravky pre pranie, farbenie,
zmak&ovanie a dalsie finalne Upravy predstavuju
vyznamnu  vyrobnd polozku. V  suéasnosti
intenzivne pracujeme na vyraznej obmene Sirsieho
sortimentu podla poziadaviek zakaznikov a pripra-
vujeme vyuZitie novej surovinovej bazy s dbérazom
na znizenie ekologicke] zatazenosti pri vyuzivani
doterajsich TPP.

Vyrobou technickych textili bolo naSim
zamerom nadviazat na trend vo vyspelych
krajinach, kde Speciadline malosériové sortimenty
technickych textilii, napr. s aplikaciou Specialnych
typov viakien, su vyrabané v malych textilnych
firmach. V roku 1992 sme vybudovali spolo¢ny
podnik na vyrobu technickych textilii s kapacitou

chemicka vyroba produktov
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cca 400 tis. bm/rok. Aj ked tento projekt sa nepo-
darilo po 2 rokoch udrzat, znamenal pre nas do-
pinenie technologického vybavenia, viastny vyvoj
dalsich sortimentov technickych textilii a zvladnutie
obchodno-technickej &innosti spojenej s vyrobou.
Pokracujeme aj dalej najma vo vyrobe vyplnkovych
materidlov pre nabytkarsky priemysel, filtranych
materialov pre chemicky a potravinarsky priemysel
a dalsich vyrobkov.

Dalsie vyrobné aktivity vykonavaju naSe
strojarske kapacity, jedna sa o laboratéme pristroje
a zariadenia pre stavebnictvo, prototypové zaria-
denia pre termické upravy a vyrobu technickych
textilii. Uspedne v poslednych dvoch rokoch sa roz-
vija tzv. strojarenstvo pre ekoldgiu, ktora predstavuje
vyroby prototypovych filtracnych jednotiek a odlu-
¢ovacov ropnych latok pre €istiace stanice.

Pri zmene profilu ¢innosti Ustavu sme zazna-
menali vyznamny krok na konci roku 1993, kedy
nase vybrané skusobné laboratéria boli akredito-
vané a autorizované prislusnymi statnymi organmi,
pricom bol Ustavu zaroven priznany Statut Statnej
skusobne SKTC-119.

Po dlhoroénom postupnom budovani skusob-
nych kapacit pre vlastné potreby ustavu sa tak
vytvorili technické a legislativne predpokiady pre
¢innost autorizovanej skusobne, ktorej existencia je
vzhfadom na suc¢asné a buduce trendy vyvoja
v eurépskom textinom priemysle nevyhnutna.
Oblast humannej ekoldgie v textile sa stava vyznam-
nym atribuitom medzindarodného obchodu. Nase
medzinarodné kontakty s vyznamnymi eurdpskymi
zdruzeniami OKO-TEX a ECO-TEX, ktoré uz v prvom
roku ¢innosti autorizovanej skusSobne prejavili za-
ujem o spolupracu, ako aj dalSimi ustavmi v Ra-
kusku, Polsku, Nemecku a CR potvrdili, Ze tento
nas trend v textilnom skusobnictve je spravny.

Vzhladom na presadzujuce sa eurépske nor-
my v sulade s postupnou technickou harmoniza-
ciou, mame pripravenu aj akreditaciu certifikatného
organu pre certifikaciu textiinych vyrobkov a vy-
robkov textilnej chémie. Akreditacny proces predpo-
kladame uzavriet do konca 1. polroka 1995. Napriek
obmedzenym podmienkam v Ustave, na zaklade
dlhoro¢nych skusenosti a vysledkov, zachovavame
aj ¢innost oddelenia vedecko-technickych informa-
cii. Zial, tu treba konatatovat, e oproti vyspelému
svetu v nasSich podmienkach budovanie a ziskavanie
zdrojov technickych informacii sa dostato¢ne nedo-
cenuje. Vlastnymi prostriedkami udrziavame konti-
nuitu databaty TEXTIL, bez ktorej patentové a lite-
rarne reSerSe by nebolo moZné dalej vypracovavat.
V Ustave udrziavame a dalej dopiiame svojim
spbésobom uz jedind kompletnd technicku kniZznicu
odbornej literatury pre oblast textilu a textilnej
chémie na Slovensku.
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Vdzené damy, véZeni pani,

pri analyzovani doteraj$ej ¢innosti Ustavu po
dobu uplynulych 25 rokov bez nadsadzky je
mozné konstatovat, Ze bol vykonany znacny diel
uzito€nej technickej prace s konkrétnymi vysledka-
mi. Sucasne vsak je potrebné uviest, ze tieto
vysledky a vybudovanie prislusnej technickej a od-
bornej kapacity by nebolo mozné bez istej podpo-
ry a spoluprace. Aj ked dnes uz po procese
transformacie a privatizacie vystupujeme ako
privatna firma, pracovnici Ustavu nezabudaju na
podporu byvalého GR Slovakotex Trencin, ktorého
vtedajsi veduci predstavitelia aj dnes sa zucastnuiju
nasej konferencie. Po roku 1989, napriek pocia-
tocnym rozpakom, vyznamnej podpory sa nam
dostalo aj zo strany Ministerstva priemysiu SR
a neskor Ministerstva hospodarstva SR. Dal$iu
podporu, najméa pri nosnych vyskumnych pro-
jektoch, prejavilo aj Ministerstvo Skolstva a vedy
SR. V poslednych dvoch rokoch v oblasti
skusobnictva aktivnu podporu Ustavu prejavil aj
UNMS SR.

Dovolte mi, aby som podakoval pritomnym
predstaviteflom uvedenych S$tatnych organov za
skutoénd pomoc najma pri  zabezpecovani
finanénych prostriedkov pre vyznamné vyskumné
projekty, ale aj pri zabezpcovani dalsich aktivit.

Vyznamné zmeny v poslednych rokoch zna-
menali aj zmenu vztahov s vyrobnou sférou.
Chcem vyslovit dalsie podakovanie predstavitelom
ATOP SR, ktora je vyznamnym reprezentantom
textilnej a odevnej vyroby na Slovensku. Spolupra-
ca a podpora ustavu zo strany ATOP SR je v sula-

.de s trendom vo vyspelych krajinach, kde po-

dobné institucie maju plnu déveru a podporu
vyskumnych ustavov.

Vyrobné podniky textilného, chemického,
spotrebného a dalSich odvetvi priemyslu na Slo-
vensku, boli v minulosti a aj su v sucasnosti, vyz-
namnymi partnermi uUstavu. Bez Uzkej spoluprace
by nebolo mozné dosiahnut vysledky, z ktorych
niektoré boli vyssie uvedené. Medzi tradi¢nych
a dlhoroénych partnerov patria najma Slovena Zili-
na, LKZ Holi¢, LTZ Revuca, Maytex Liptovsky Mi-
kulas, Tatralan KeZzmarok, Polana Lucenec, Merina
Trencin, Petrochema Dubova, Chemlon Humenné
a dalsie firmy z odvetvia spotrebného, nabytkar-
skeho, drevospracujuceho priemyslu. V minulosti
ich zna&ny podet pochadzal z CR.

Zastupcom a predstavitelom podnikov, ktori
s nami v minulosti intenzivne spolupracovali,
chcem podakovat za déveru, ktoru dufam si udrzi-
me aj nadalej, aj ked mozno vysledkami ¢iastoc¢ne
iného charakteru ako doposial.

Vyskumno-vyvojova &innost je svojim spdso-
bom $pecificka a Casto je potrebna koopera¢na
spolupraca s dalSimi vyskumnymi pracoviskami.
Predovéetkym to bola spolupraca s VUCHV Svit,
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VUP Prievidza, VUSAPL Nitra, VUIS Bratislava,
Ustav polymérov SAV Bratislava, v CR VUV Brno,
VUTZ Dvir Kralové nad Labem a dalsie. V posled-
nych rokoch sa zintenzivnila aj spolupraca s Che-
mickotechnologickou fakultou STU Bratislava, Ka-
tedrou viakien a textilu, sporadické kontakty udrzia-
vame s V3P Nitra.

Dakujem pracovnikom tychto intitucii za
aktivnu spolupracu a zeldm vefa spolo¢nych
dobrych invenénych napadov.

Ak v minulosti bola medzinarodna spolupraca
uUzko a Casto formalne smerovana na Ustavy v by-
valych krajinach RVHP, po ur¢itom odmic¢ani a pre-
hodnoteni aj tato spolupraca dostava iné dimenzie.
Obnovili sme velmi uzke kontakty s ustavmi v Pol-
sku, najma BIT Bielsko-Biala, nasli sme nové
aktivne kontakty v Nemecku - TITV Greiz, Rakusku -
OTI Vieden, pokracuje prerusena spolupraca s IN-
NOVATEXT Budapest. Sme radi, ze kontakty nie su
formalne ale ich predmetom je konkrétna technicka
spolupraca v humannej ekoldgii, oblasti technickych
textilii a textilného zoslachtovania.

Vdzené damy, vazeni pani,

25. vyrocie zaloZzenia Vyskumného ustavu tex-
tiinej chémie je prilezitostou aj k oceneniu prace sa-
motnych pracovnikov ustavu. Napriek tomu, Zze
mnohi za poslednych pat rokov odish, neustéle
zachovavame nevyhnutné tvorc€ie jadro spolu
s dal$imi skusenymi a odborne zdatnymi pracovni-
kmi, ktori su aj v naro¢nych podmienkach sucasnej
doby schopni vytvarat a realizovat hodnoty v oblasti
technologického vyskumu a vyvoja. V sucasnosti
pracuje v Ustave 27 pracovnikov, ktori odpracovali
viac ako 20 rokov na tomto pracovisku a 6
pracovnici maju odpracovanych plnych 25 rokov.
Najma tymto patri moje podakovanie za podiel na
uzito¢nej tvorcej praci, dakujem aj dals$im spolu-
pracovnikom, ktori zanietene, odborne na prislusnej
drovni, intenzivnou pracou prispeli k rozvoju textilnej
vyroby a textiinej chémie na Slovensku.

V poslednych piatich rokoch sme presli zlozi-
tym obdobim. Bolo to obdobie najprv prechodu na
iné podmienky financovania, ktoré sa podarilo zvla-
dnut aj vdaka tomu, Ze pracovnici Ustavu vZdy za
celu jeho histériu Uzko spolupracovali s vyrobnou
a priemyselnou sférou a tak sa podarilo udrzat
v obmedzenom rozsahu zmluvné vztahy s vyrobny-
mi podnikmi.

Nevyhnutnostou sa ukazala potreba vyclenit
c¢ast kapacit na zabezpeCenie malotonaznej
chemickej a textilnej vyroby. Bolo potrebné
zabezpecit kontinuitnu transformaciu ¢asti vyskum-
no-vyvojovych kapacit na iné vyuzitie. Postupne sa
rozsirili  sluzby vo forme technicko-inZinierskej
servisnej ¢innosti az po skusobnictvo, ktoré preslo
procesom akreditacie a autorizacie. Podarilo sa
zachovat aj nevyhnutnu kapacitu pre zabezpecenie
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vedecko-technickych informacii. Ustav teda dalej
pokracuje v odbornej ¢innosti podfa vymedzeného,
pomeme Sirokého predmetu cinnosti a nas zviast
tesi, ze sa nenaplnili niektoré pesimistické predpo-
vede zo zaciatku 90-tych rokov.

Teraz je pred nami dalSia otazka - ako dalej ?

Zakladnym  zamerom  firmy  VUTCH-
CHEMITEX spol. s r.o. je udrzat a invencne rozvijat
také formy odbornej Cinnosti, o ktoré bude medzi
odberatelmi zaujem. Téma poriadanej konferencie
"Ekologia v textilnej vyrobe" je dékazom, ze vzdy
sa najdu nosné problémy v textile a textilnej ché-
mii, v ktorych je mozné uplatnit vyskum a vyvoj,
ponuknut odbomeé sluzby resp. prispiet vyrobou
ekologicky prijatelnejsich TPP, ekologiu zabezpe-
Cujucich technickych textili alebo strojarske
vyrobky.

V sku3obnictve je téma humannej textilnej
ekolégie pre buduce obdobie velmi perspektivna,
ak na tuto oblast budu prirodzene nadvéazovat
systémové rieSenia od charakteru poradenskych
¢innosti az po spracovanie legislativy v ramci har-
monizacie technickych predpisov a noriem z EU.

Samozrejme, ?e predpokladame pokracovat
aj v technickom rieseni vedeckotechnickych pro-
jektov, ktoré mdzu prispiet k rozvoju vyroby tech-
nickych textilii, textiinej chémie, resp. $peciainej
vyroby na Slovensku. :

Pre splnenie uvedenych cielov predpo-
kladdame vyuzit uzku spolupracu s vyrobnymi
a obchodnymi firmami, ustrednymi Statnymi organ-
mi.

Technické a systémoveé rieSenia vyzaduju
znacnu cCast invencie a technickeho myslenia,
predpokladdme, Ze je za nami obdobie prirodzene;
a nutenej selekcie tvorgich kapacit. Je potrebné
postupne obnovovat vlastné zdroje o mladé
a perspektivne tvorcie kapacity, ktoré mézu v uzkej
spolupraci so skusenymi odbornikmi dalej za-
bezpetit kontinuitu Ustavu a firmy VUTCH-
CHEMITEX spol. s r.o.

Verim, Ze cielavedomou spolupracou s hos-
podarskou sférou sa tento zamer podari v budu-
cich obdobiach postupne zabezpecit.
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HISTORY AND PRESENT STATE OF THE DEVELOPMENT OF
POLYOLEFINE FIBRES IN SLOVAKIA AND IN THE WORLD

Jambrich, M., “Budzak, D.,”Stupak, A.,*Jambrich, P.

Faculty of Chemical Technology, Slovak Technical University, Radlinského 9, 812 37 Bratislava
*Research Institute for Man-Made Fibres, 059 21 Svit
“Istrochem, 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.

in der vorliegender Arbeit es wurde eingefiirt ein Uberblick (iber in der Entwicklung die Polyolefinische Fasem
besonders die Polypropylenfaden und die Applikation wie die Textilware und die Technischeware.

CraThsi UTOCBAIIICHA PpA3IBATHIO HOJHOIEC(HHHOBBIX

BOJIOKOH OCO0EHO HOJHOPOIHICHOBBIX BOJIOKOH H

HCOOJIb30BAHHIO KaK TCKCTHJILHBIE H TAKAKC TEXHHYCCKHC MAaTCpPHAJBI.

V ¢&lanku sa uvadza vyvoj vyroby polyolefinovych, najma polypropylénovych vidkien a ich aplikacia ako

textilné a technické textilie.

1.0 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 cument trend of
population growth and if no disaster occurs in the
world, about 7 billion 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 t/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 slight depression in 1982. To
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,
particularly 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 celiulose
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 8-times up to 1989.
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Fig.1

WORLD - POPULATION AND FIBER CONSUMPTION
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Table 2

Development of the Production Man-Made Fibres, films type and

Nonwovens in Slovak and Czech Republic

year . Production Man-Made Fibres in tons / year
production ' Cellul Fiber Synth. Fiber Summe

Man-Made Fibres
1819 250 250
1320 430 430
1925 900 900
1930 2300 2300
1935 3000 3000
1940 5100 5100
1944 15113 15113
1945 3662 - 3662
1950 26587 52 26639
1955 48066 910 48976
1960 58905 3361 62266
1965 69138 9820 78958
1970 69308 31490 100798
1975 70980 69250 140230
1980 54532 1 120700 175232
1985 56112 154468 210580
1986 56112 . 165202 211314
1987 54992 | 160992 215984
: 1988 57708 166848 224556
i 1989 60441 168804 229245
{1990 | 56822 | 165476 222298
[ 1991 | 40929 | 118261 159190
: 1992 ' 45793 111936 167729
[ 1993 . 47565 122800 170373
1994 | 48621 | 152546 | 201167
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The majority of production was linked 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, mostly PA, PET and
PP fibres were developed. According to the per
capita amount of chemical fibres produced, our
state has a leading position among industrial
countries (Tab.2.).

3.0 DEVELOPMENT OF POLYOLEFINE AND
POLYPROPYLENE FIBRES IN THE WORLD AND

IN SLOVAKIA
From the point of view of large-scale
commercially produced synthetic fibres,

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 fibres,
mainly 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
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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 intemational fibre
companies, whose current share on PP
manufacture is very high. The majority of textile
experts in Slovakia and Czech Republic distrusted
this fiber, as well.

A dramatic dévelopment 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
1000t/year 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. In 1965 the US production already
reached 22500t/year. In our country an annual
production of 1000t of staple fibre was noted and a
testing unit produced 500t of technical rayon. The
most dramatic development of PP fibres was
experienced in the 1980s after abolishing patent
barriers 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 000t/year and 6 300t/year, 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
1900 0 0 0
1950 0 1,6 0,1
1960 0,005 2,6 0,1
1970 0,360 3,6 4,8
1980 1,237 3,5 10,8
1985 1,833 3,2 13,1
1990 2,710 3,2 15,9
1991 2,854 29 16,4
1992 3,014 2,7 17,2
1993 3,193 2,7 17,6

In the second half of the 1950s, research
teams of the Research Institute 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
new synthetic polymers (Fig.1) Scientific and
Research institutes in Slovakia and Czech
Repubilic in time reacted on the development of PO
fibres, as well.

Aiready in 1957, technico-chemical
considerations about the development of PP fibres
had started. In 1958 in the former Czechoslovakia,
as one of the first Comecon countries,
investigations on the possibility of preparation of
polypropylene and its fibres were carried out in the
Research Institute of Man-Made Fibres, Research
Institute 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 for 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. It is clear, that we did not succeeded in
fulfilling all intentions according to the original
concept.

In the first phase of research we ftried 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 polypropylene.

The effort 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 000t of isotactic PP, produced in Slovnaft.

Immediately 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 (Istrochem) 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 (1000t/year
staple fibre and 200t/year 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 4400t/year and
920t/year, resp. was put on stream in Istrochem.
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 600t/year and instead of technical
rayon, yarn was produced.

In 1975, the 2nd stage of the production of
PP fibres was realized in Istrochem by 4000t/year
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 yam much
contributed to the development of the production
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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 000t/year capacity
equipped mainly with domestic facilitis.

During the period 1979-1980 a 15 000t/year
capacity of staple fibre in Istrochem was built up
within the frame of the third stage. This production
enabled a further enlargement of the assortment.
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 000t/year capacity for PP-textile
rayon was started up in Chemosvit. Production on a
testing line (120t/year capacity), which had been
completed in 1973, preceded this manufacture. The
new capacity for PP manufacture predominantly
included domestic machines.

In 1981, a new 12 500t/year capacity for PP-
yarn was commissioned in the Istrochem 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 Institute 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 t/year staple fibres in Istrochem and SLZ
(Istrona, Nobelex)

18 500 t/year textured yarns in
(Baleron and Virelon)

4 000 t/year silk in Chemosvit (Prolen)
1 500 t/year directly spinned fleece in Tatrafan

1 500 t/year 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. In 1982, 22 000 t/year and 1 112 t/year 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 t/year. 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

Istrochem

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
fiters was developed. To date, however, this
manufacture is put out of operation through a
smali 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, films type and
Nonwoven in Slovak and Czech Republic.

Year type Fiber
staple BCF CF films Fiber Nonw. Summe
Fiber Man-Made
Fibres
1965 105 - - e - 105
1970 1010 - - e - 1010
1972 4385 442 - - 200 5027
1973 4699 691 59 B 200 5649
1975 6112 1276 120 - 1250 8758
1980 15300 6550 750 9100 2600 34300
1985 23091 14903 4100 15200 2800 60094
1989 27123 14697 4628 18000 3900 68348
1990 2174513620 4440 ~ 19072 3800 62677
(24000)
1991 9406 8826 2784 ~ 19200 2500 42716
1992 6858 4736 1792 =~ 19424 2500 35310
1993 4661 5401 1718 ~ 19072 2000 30852
1994 6166 5674 2000 =~ 19400 2500 35740
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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 sport 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, sport 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 cloths, 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
uphoistery fabrics and covers, decoration
textiles, textile hangings etc.

In 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.

Infinite 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.

In clothing industry, PP fibres are used for

underwear, 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

In 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 1988 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
technoiogy 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, too, 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 assortment of
polymers, new technologies and assortment of
PP fibres and broad application in form of
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Table1,| World - FIBER CONSUMPTIO N (Mio. tons) kg per

Population tpereof capita

Il toTAL| cotton| wool |cCellul. lviscose | Synth.

in billions | staple
1900 1,6 3,9 3,2 0,7 0 0 0 2,5
1950 2,5 9,4 6,6 1,1 1,6 0,7 0,1 37
1960 3,0 14,9 10,1 1,5 2,6 1,7 0,7 5,0
1970 3,7 22,0 12,0 1,6 3,6 2,0 438 6,0
1980 45 30,2 14,3 1,6 3,5 2,1 10,8 6,7
1985 4,8 34,2 16,3 1,6 3,2 2,0 13,1 71
1990 5,3 39,3 18,7 15 3.2 1,9 15,9 7,4
1991 53 39,4 18,5 1,6 2,9 1,7 16,4 7.5
1992 5,4 40,1 18,6 1,6 2,7 1,6 17,2 7.4
1993 5,5 40,4 | 185 1,6 2,7 1,6 17,6 7.3

source: ICAC, Commonwealth Secretariat, AKZO, Lenzing

textile and engineering fabrics. For this reason our
knowledge, capital 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:
- Properties of PO and PP fibres predestinate
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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 ¢&lanok je venovany 45. wyrotiu zacatia vyuky
technologie chemickych viakien na CHTF SVST v Bratislave
a zalozeniu VUCHV vo Svite.
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Z0O ZAHRANICNYCH CASOPISOV

Zvysenie uzitkovych vlastnosti textilii pre
vnutorné vybavenie aut, lietadiel, zeleznicnych
vozinov a autobusov dekatovanim postupom
GFP

Textilverediung, 30, 1995, ¢. 1/2, 5. 15-18

Dekatovanie calunnickych latok urcite nepatri ku
kazdodennym javom v podnikoch zaoberajucich sa
upravou c¢alunnickych materialov. V dodavatelskych
predpisoch pre odberatelov a spracovatelov ¢alun-
nickych materidlov nie je dekatovanie este vidy
véade predpisané, hoci na splnenie profilu pozZia-
daviek a Specifickych dat sa bez neho nemoZzno
zaobist. Dekatovanim je mozné aj u calunnickych
latok zlepsit niektoré spotrebitelské viastnosti, ako
su napr. ohmat, vzhlad, ale aj vlastnosti v odierani,
zmolkovanie, taznost, pevnost atd. V ¢lanku sa
porovnava doterajsia technika dekatovania zaloZena
na principe prudenia pary cez material s novou
technologiou - postupom GFP (GFP=Genuine
Finishing Process). Novy proces umoZiuje dalsie
zlepsenie uvedenych vlastnosti a efektov. Popisany
je postup, strojna technologia ako aj vysledky
skusok.

Predstavenie techniky Kemafil
Melliand Textilberichte, 76, 1995, ¢. 1/2, 5. 16

Sasky textilny vyskumny ustav v Chemnitz predvie-
dol postup umozniujuci spracovat textilne zvysky
alebo iné recyklovatelné materialy oplastenim pleta-
cou technikou na vyrobky v tvare pasov alebo snur.
Mnohostranné aplikatné moznosti tejto metody
vzbudili velky zaujem.

Kontrola farby u substratov s optickymi zjasno-
vacimi prostriedkami
Melliand Textilberichte, 76, 1995, ¢. 1/2,s. 17

Spektralny fotometer Color Eye 3100 (Macbeth,
Kollmorgen Instruments Corp.) bol vyvinuty na
uc¢innu kontrolu farby u substratov s optickymi
zjasnovacimi prostriedkami a bielymi odtienmi.
Pristroj je vybaveny vysokovykonnou xendnovou
lampou a nastavitelnym mechanizmom UV filtrov,
ktoré zabezpecuju optimalne osvetlenie (D 65)
a dlhodobu opakovatelnost. Pouzity zdroj svetla ma
dlhu zivotnost, nepotrebuje Ziaden €as na vyhriatie
a vyzaruje len minimalnu udrzbu. Senzor sa auto-
maticky prispdsobuje rozdielom v napati a vykyvom
teploty. Pristroj je kompatibilny so senzormi
Macbeth 2020 a CE 300.
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Skumanie vybranych Slichtovacich produktov
na vhodnost pre ultrafiltraciu a na zlepsenie
efektivnosti v tkacovni

Melliand Textilberichte, 76, 1995, ¢. 1/2, s. 33-37

Pri ultrafiltracii sa zo slichtovacieho alebo pracieho
kupela cez membrany selektivne ¢iastocne odo-
berie voda a ziska sa koncentrat, ktory sa da
opatovne pouzit na filtraciu. Aj v durinskych a sas-
kych textiinych podnikoch je nevyhnutné znizit
zatazenie odpadovych véd Slichtami. Z tohto
doévodu sa skumali rézne Slichtovacie prostriedky
na baze skrobu, karboxymetylcelulozy a polyvinyl-
alkoholu ako aj ich zmesi, aby sa zistila ich vhod-
nost pre ultrafiltraciu. Sucasne sa skusala ich
schopnost zlepsit vlastnosti pri tkani. Skumané vy-
robky vykazovali v porovnani so zakladnymi
produktami v slichtovani a tkani lepsie vysledky
tak pri maximalnej sile pdsobiacej pri namahani
v tahu a taznosti, ako aj pri spravani sa v odierani.
V tkacovni sa dokazalo zvysSenie vykonu strojov.
Okrem toho doslo pri odslichtovani k znac¢nym
usporam vody a energie.

Stanovenie zvyskov pesticidov v textiliach
Melliand Textilberichte, 76, 1995, ¢. 1/2, s. 39-42

Pri pestovani prirodnych vliaken sa proti rastlinnym
Skodcom pouzivaju pesticidy, ktoré sa dostavaju
az do finalnych textilnych vyrobkov a ktoré maju
toxické ucinky. Pre obsah zvyskovych pesticidov
v textiliach neexistuji v Nemecku dosial este
Ziadne zakonom stanovené hranicné hodnoty.
V ¢lanku je popisany spdsob stanovenia pestici-
dov v textilnych surovinach ako je bavina, vina, lan
atd. Tato metdda pozostava z extrakcie zvyskov
acetonom a <cistenia gélovou chromatografiou
a stipcovou chromatografiou za pouzitia silikagélu.
Kvantifikovanie skumanych zvyskov sa uskutoc-
nuje plynovou chromatografiou s plamenovym
ionizacnym detektorom (FID) a ultrafialovymi
detektormi., Hranice ddkazu u tejto metody sa
pohybuju u organickych pesticidov obsahujucich
chior od 0,005 do 0,10 mg/kg, u organickych
pesticidov obsahujucich fosfor od 0,01 do 0,05
mg/kg atd.

Ekologické poziadavky na farbiace systémy
Melliand Textilberichte, 76, 1995, €. 1/2, s. 47-55

Kto chce farbit textilie, ma k dispozicii Siroku
ponuku farbiv a pomocnych prostriedkov. Kedysi
sa vyber farbiaceho systemu uskuto¢noval podla
techniky (stalost, vydatnost) a hospodarnosti (po-
mer medzi cenou a intenzitou). V sucasnosti
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pribudli kritéria ako su konstantna kvalita dodavky
(systém QS), kompetentnost poskytovatefa a predo-
v8etkym ekologické a toxikologické vlastnosti.
Motivmi tejto novej orientacie su zakonné opatrenia,
kriticka verejnost (média), vlastna zodpovednost,
textilné oznacovanie (humannoekologickymi znac-
kami a znamkami). V ¢lanku su vysvetlené novinky
v pravnych predpisoch o odpadovych vodach
a emisiach. Sancu na diferenciaciu textilnych
zoS8lachtovacich firiem a dodavatelov ponukaju eko-
logické poziadavky po spotrebitelskych etiketach.
Ekologicky a toxikologicky vyber farbiacich systé-
mov je ako trhovy nastroj faktorom urCujucim
buducnost textiiného podniku.

Farbenie viny pri nizkych teplotach v pritomnosti
pomocnych prostriedkov
Melliand Textilberichte, 76, 1995, ¢. 1/2, s. 58-63

Uz vela rokov sa propaguje farbenie viny pod te-
plotou varu. Hlavnym dovodom je uspora vody,
prisne predpisy o odpadovej vode a Setrenie vine-
nych vlaken. Na farbenie viny pri nizkych teplotach
boli navrhované viaceré metody (pouzitie koncentro-
vanych roztokov mocoviny. pouZitie roztokov kyse-
liny mravée). farbenie v organickych rozpustadlach,
predbezne spracovanie viny atd.). Len malo z nich
naslo priemyselne vyuzitie. V predloZenej préci sa
skumala nova metoda farbenia viny pri nizkych
teplotach. pricom sa zviastna pozorost venovala
zistovaniu vplyvu dvoch pomocnych prostriedkov,
ktoré sa pre tento systém odporucali, na najdé-
lezitejSie parametre farbenia. Skumal sa aj vplyv
znizenia teploty na dalsie charakteristické viastnosti
viny.

Textilie z uhlikovych viaken
Nonwovens Industry, 26, 1995, ¢.1,s. 10

Firma American Kynol vyraba absorbéné textilie
z vlaken z aktivneho uhlia. Netkany material ACN-
603-13 je urceny do systémov na regeneraciu
rozpustadiel. U&inne zabrafuje Uniku prchavych
organickych zlu¢enin do vzduchu. Material ma
hrubku 3,5 mm a hmotnost 400 g/m’. Vyraba sa
karbonizaciou a aktivaciou vpichovanej plsti z novo-
loidnych viaken.

Vyznamné novinky roku 1994
America’s Textiles International, 1995, ¢. 1, s. 30-44

Firma Burlington vyvinula technolégiu spracovania
odpadoveého denimu na priadzu, ktord je mozné
znovu pouzit v pomere 50 % regenerovanej priadze/
50 % pdévodnej bavinenej priadze. Regenerovana
bavilna sa pouziva v utku, pévodna v osnove. Denim
Ole Tymes vyvinula fa Avondale Mills. Jeho pranie
trva o 25-50 % kratdie ako pranie beZznych denimov.
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Znizuje sa tiez spotreba chléru a pemzy pre
dosiahnutie vzhladu "stonewashed". Pri vyrobe
dzinov Earth Wash sa pouzivaju Specidlne farbiva
umozfiujice redukciu obsahu sulfidov v odpado-
vych vodach. Firma Dyersburg Fabrics Inc. vyvinula
technické runo vyrobené zo 100 % recirkulovanych
PET flias.

Presivané prikryvky: Alternativa peria
America’s Textiles International, 1995, ¢. 1, s. 72

Presivané prikryvky plnené dutym nekoneénym
vlaknom (6 PES) vyvinula firma Carpenter Co.
v spolupraci s firmou Hoechst Celanese. Von-
kajsim materidlom je bavineny satén. Velmi dobré
izolatné vlastnosti sa dosahuju aj s tenkou
vyplnkovou vrstvou. Prikryvka je preto lahka a hre-
jiva. Méze sa prat a nevyvolava alergické reakcie.
Cena prikryvky je v porovnani s cenou prikryvok
pinenych perim nizSia.

Vyroba vypinkovych materialov do sedadiel
z roztaveného a spajaného viakna

America’ s Textiles International, 1995, ¢. 1, s. FW
12

Firma Nowo Development Oy of Turku z Finska
patentovala metédu vyroby vyplnkovych mate-
rialov do sedadiel automobilov a nabytku z PES
vlakna, ktoré sa po roztaveni spaja. Tvarované
sedadlové vyplne je mozné vyrabat z rbéznych
typov materialu (PES vo forme peny, vlaken alebo
ich kombinacii). PES spajany teplom ma oproti
beznym PUR penovym materialom mnohé vyhody.
PES je mozneé recirkulovat, mdze byt nehorlavy, ma
dobru priepustnost vzduchu a komfortné sedadla
vybornej kvality sa daju vyrobit s nizSou hustotou
vyplnkového materialu.

Genetické projektovanie Specialnych bavine-
nych vilaken
America’s Textiles International, 1995, ¢. 1, s. 102

Firma Agracetus Inc. vypestovala sadenice
bavinika, ktoreho vlakna su geneticky projektované
tak, Ze obsahuju biopolyméry. Produkciou tychto
polymérov vo vnutornej ¢asti vlakna vznika bavina
so Specialnymi UzZitkovymi vlastnostami, nekréi-
vostou, lepSimi tepelnymi vlastnostami, znizenou
zrazanlivostou, vybornymi absorpénymi schop-
nostami, ako aj lepSou kvalitou a typickym
bavinenym ohmatom. Biopolyméry su zluceniny
produkované niektorymi baktériami. Modernymi
postupmi genetického inzinierstva je mozné izolo-
vat z baktérie gény, ktoré riadia produkciu tychto
zlu¢enin a preniest ich do sadenic bezného
bavinika.
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Ionovo selektivne elektrody na stanovenie kon-
centracie neionovych tenzidov
Tenside Surfactants Detergents, 1995, ¢. 1,s. 12-16

Titratné stanovenie koncentracie anidénovych
a katiénovych tenzidov iénove selektivnou elektro-
dou ako indikatorom bolo uz mnohokrat popisané.
V ¢lanku je predvedené poutitie rovnakej elektrody
pre neidnové tenzidy a zmesi tenzidov. Titracii
neidénového tenzidu tetrafenylboritanom sodnym
prechadza aktivacia chloridom barnatym. Charakte-
rizovanie tvoriaceho sa komplexu je nie jedno-
znaéné a zavisi predovSetkym od poctu etylén-
oxidovych skupin. Potrebna je kalibracia Stan-
dardom na zéklade rozdeleni dizok retazca.
Vysledky s dobrou reprodukovatelinostou davaju
tenzidy s viac nez 10 etylénoxidovymi skupinami.
Koncentracie zmesi z aniénovych a neiénovych ten-
zidov sa daju stanovit s rovnakou presnostou ako
Cisté tenzidy.

Meranie kontaktného uhla a povrchového napa-
tia v jednom pristroji
Tenside Surfactants Detergents, 1995, ¢. 1, s. 21

Pri vyvoji nového pristroja na meranie kontaktného

uhla G10 sa zvlastny déraz kladol na jednoduchu

manipulaciu ako aj na moznost nedestrukéného

merania velkych vzoriek. Zakladny pristroj je manu-

alnym systémon so silnym objektivom. Videosystém

na pinoautomatické merania kontaktného uhla a vy-

pocet volnej energie povrchového napétia je su-

¢astou prislusenstva prave tak ako temperovatefna

komora. Na stanovenie povrchového napétia kvapa-

lin je k dispozicii software PDA 10. Vyhody pristroja:

- jednoducha manipulacia

- kvalitna optika (Zoom)

- integrované osvetlenie s variabilnou intenzitou
svetla

- integrovany davkovaci systém

- meraci videosystém pre automatické meranie

- software na meranie povrchového napatia
kvapalin.

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

Firma Chemische Fabrik Stockhausen ziskala certifi-
kaciu podla DIN ISO 9001 pre oblasti super-
absorbérov a priemyselnych pomocnych prostried-
kov. Dalsim krokom st opatrenia na dosiahnutie
certifikacie za Ucasti obchodnych oblasti v januari
1996.

Odpadové vody z farbiarni opat ¢ire ako sklo
Melliand Textilberichte, 76, 1995, ¢. 4, s. 203

Ustav EAP-RIL v Bukuresti vyriesil problém odfar-
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bovania odpadovych véd bez pridavania chemika-
lii. V prvom stupni sa k odpadovej vode pridaju
baktérie, ktoré na seba naviazu farbiva. Tym su uz
farbiva chemicky neskodné, ale voda este stale nie
je bezfarebna. Potom sa pridaju bakteriofagy.
Rozhodujucim pre nasledujucu reakciu je duty,
z kontraktiinych proteinov pozostavajuci nevi-
ditefny “chvost" tychto fagov. Rozpustenim roz-
rusia tieto virusy baktérie, na ktoré su naviazané
farbiva a ulozia zvySkové latky do dutého chvosta,
takze uz nie je viditelna ziadna farebnost. Neskor
dochadza k dalsiemu javu. Hlava fagov pozosta-
vajuca vyluéne z nukleinovych kyselin sposobi
vykrystalizovanie chvosta, takze vypadnu krystaly.
Tento vefmi ekologicky postup pracujuci bez
akychkolvek chemickych prisad bol zverejneny
v aprili 1995 ako Europsky patent.

Toxikologické a ekologické skumanie uprave-
nych textilnych plosnych utvarov
Melliand Textilberichte, 76, 1995, ¢. 4, s. 255-260

Diskusia o moznom potenciali ohrozujucom
zdravie upravenymi textilnymi ploSnymi utvarmi
a z toho vyplyvajucom ohrozeni kone¢ného spotre-
bitefla sa od zaciatku osemdesiatych rokov
zintenzivnila. Tato diskusia bola vyvolana
americkou Studiou o formaldehyde institutu CITT
(Chemical Industries Institute of Toxicology)
a viedla k vyvolaniu strachu u spotrebitelov pred
"iedom v textiliach". V ¢&lanku je na priklade
niektorych  signifikantnych, technicky vysoko
vyvinutych upravarenskych postupov s velkym
trhovym potencidlom hodnotené toxikologické
spravanie sa textiiného materialu. | ked nie je
mozné robit vSeobecné zavery, na zaklade vyko-
nanych skusok mozno konstatovat, ze pri pouziti
skumanych produktov nehrozi ani pri aplikacii
v textilnom zoslachtovani ani u spotrebitela ziadne
zdravotné riziko. Uvedené su vysledky dermatolo-
gickych testov.

Ohnovzdorny polyester vyvinuty japonskym
vyrobcom

Nonwovens Report International, 277, 1994, 11,
WTA, 26(9), 1994, s. 360

V Japonsku bolo oznamené, Ze bolo vyvinuté
ohnovzdorné polyesterové vlakno, u ktorého uz nie
je problém poklesu pevnosti a stability. Viakno je
na baze kopolyméru polyesteru s obsahom fosforu
pripraveného polymerizaciou ur&itého typu fosforo-
ve] zlueniny simultanne s polymeriza¢no-kon-
denzac¢nou reakciou. Vlakno odolava ohnu. Stalo-
farebnost je vynikajuca.
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Hmotnostne l'ahsia balisticka ochrana od DSM
High Performance Textiles, September 1994, s. 9

Vyslednym materidlom v smere pripravy Fahsich
balistickych ochrannych materidlov je ihlovana
polyetylénova  textilia  nazyvana "Dyneema
Fraglight". Vyrobca - firma DSM z Heerlenu Holand-
sko uvadza, ze material je asi o 50 % fahsi v porov-
nani s pévodnymi produktami. Z materialu sa pripra-
vuju vesty, ktoré sa lepSie nosia a dovoluju volnejsi
pohyb.

Netkané textilie ako radarovy absorbent
High Performance Textiles, September 1994, s. 2

Anglicka firma Lanton Ltd v Boltone (Anglicko) zaca-
la produkoval materidl s nazvom ‘'Lantoride" pre
ucely pouzitia ako radarovy absorbent. Materidl je
multilaminamy, impregnovany uhlikom, ktory mdze
absorbovat vysoké silové urovne pri réznych uhloch
dopadu signalu. Samotny materidl je zmesou viaken
s vysokym obsahom viny a styrénového pojiva.
Material absorbuje pri rozsahu frekvencie 5-40 GHz
viac nez 93 % Ziarenia a je termicky odoiny. Lanto-
ride je tavitelny a méze byt impregnovany zivicami
za vzniku kompozitu. Minimalna produkéna Sarza je
350 m’.

Polyesterové mikrovlakno uvedené na trh v USA
firmou Hoechst
High Performance Textiles, October 1994, s. 3

Polyesterové mikroviakno nazvané Trevira Micro-
therm o jemnosti 0,7 dtex bolo uvedené na trh fir-
mou Hoechst Celanese v Severnej Karoline. Vlakno
ma zlepsené hodnoty teplotnych a komfortnych
ukazovatefov kvality. Bolo vyuzité pre pripravu
Specialnych textilii pre zhotovenie odevov so zlepse-
nou tepelnou izolaciou.

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

Vacésina polymeérov vieobecne a polypropylén zviast
pokial maju byt aplikované v textilnom priemysle
vyZaduju pouzitie roznych koncentratov. Vyrobcovia
koncentratov musia ponukat Siroku $kalu pigmento-
vanych alebo inak aditivovanych zmesi. Dnes sa
vyrabaju popri pigmentovych koncentraty s obsa-
hom UV-stabilizatorov, antioxidantov, retardérov
horenia, modifikatorov farbenia a cinidiel potlacaju-
cich lesk. Su zname koncentraty na aditivaciu sili-
kénov, antibakteridlnych prisad alebo spracovatel-
skych modifikatorov.

Vyfarbitelnost mikrovlaken
Textile Technology International, 1995, 139-143

Vyfarbitelnost mikrovlaken je odlisna od vyfarbitef-
nosti normalnych vidken z dévodu existencie ich
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vacsieho povrchu. V ¢lanku su diskutované bezne
sledované parametre farbenia ako je vytaznost
kupefa, sytost vyfarbenia a iné ukazovatele pre
polyesterové mikrovlakna. Jedna sa o mikrovlakna
s jemnosfou pod 1 dtex. Mikrovlakna sa farbia
rychlejSie, ale potrebuju viac farbiva ako normaine
vlakna. Je uvedend jednoducha rovnica, ktora
umozni vypocet mnozZstva farbiva na vyfarbenie
mikroviaken.

Analyzatory viaken
High Performance Textiles, September 1994, s. 5

Skupinou vyskumnikov v Anglicku bol vyvinuty
systém na analyzu viaken. Je uréeny na analyzu
zmesi pozostavajucich z vinenych a syntetickych
vidken. Po rozpusteni vinenych vlaken sa gravi-
metricky uruje obsah syntetickych viaken.

Rusi hladaju para-aramidové vlakno s vysSou
pevnostou
High Performance Textiles, October 1994, s. 2

Ruski vyskumnici sa usiluju pripravit p-aramidové
vlakno s vy$§imi pevnostami s vyuzitim poznatkov
o kvapalnych krystaloch a zvlaknovanim do rozto-
ku kyseliny sirovej. Je zname ruské viakno tohoto
typu pod obchodnym oznacenim "Terlon". Bolo
urobené porovnanie vyvijaného vlakna s vlaknami
Kevlar a Twaron. Terlon sa s vyhodou uplatriuje ako
vystuzny material pre radidlne pneumatiky a bez-
pecnostné pasy. Tiez modZze nahradit azbest.
Vyskumne sa posudzuje moznost pripravy Terlonu
Z taveniny, ¢im by sa podstatne zlepsili otazky
zivotného prostredia a celd ekonomika procesu.

DSM posudzuje rozsirenie kapacity pre vyrobu
"Dyneema" viaken
High Performance Textiles, November 1994, s. 10

Firma DSM posudzuje rozsirenie vyroby vysoko-
pevnych polyetylénovych vilaken "Dyneema". Je
Uvaha zvysit su€asnu vyrobu v Heerlene v Holand-
sku o dalSich 400 t/roéne. Tym by sa dosiahla
celkova produkcia 1000 t/rok. ZvySenie kapacity
prichadza do Uvahy na jar 1996 a viakno by malo
byt 0 30 % pevnejdie nez vyrabané doposial. Nova
vyrobnd linka na gélové zvlaknovanie zahiria
mnozstvo inova¢nych prvkov. Hlavnou értou novej
linky je tvar zvlaknovacej hubice, ktora eliminuje
turbulenciu a Smykové napétia ovplyvriujice poly-
mér v tomto Stadiu.

Klacova uloha Twaronu
Textile Technology International, 1995, 33-36

Twaron je najnovSie aramidové vldkno, vyrabané

ekologicky prijatelnym postupom, uréené pre-
dovsetkym pre automobilovy priemysel zvlast ako
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zosilujice aditivum do pneumatik. Jeho vynikajuce vyrabany ako impregnovany kord alebo kordova

viastnosti pre toto pouzitie su dané zviastnou textilia pre priame pouzitie u vyrobcu pneumatik.
nadmolekulovou Struktarou. Je Uplne fibrilarna s vy-
sokou krystalinitou a vysokou orientaciou. Twaron je Pre publikovanie pripravila Ing. Valéria Capekovd,

vhodny pre vsetky druhy pneumatik. Méze byt VUTCH-CHEMITEX spol. s r.o., Zilina.
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PATENTY

Krystalické polyestery, orientované a krystalizo-
vatelné viakna z nich pripravené

JP /A/ 157 735/94

Prihlasovatel: Teijin Ltd.

C 08 G 63/672

Polyestery s vnutornou viskozitou 0,4 (40:60 p-
CIC,HOH a CILCHCHCI, 35°C) pozostavaju zo
skupin COArCO (Ar=p-CH,, p-CH.-p-CH, 2,6-
C.H., 26-C,HLOCH,CH,0-26-C.H,) a skupin
OCH,CH,-p-C,H,O(CH,),0. Polymér je mozné
pripravit reakciou napriklad 13.5 dielov dimetyl-4,4
-bifenyldikarboxylatu so 6.82 dielmi EG pri 185 az
215°C za pritomnosti (BuO),Ti a 9,8 dielov 4-(3-
hydroxypropoxy) fenetyl alk. pridanych do reakénej
zmesi pred zvySenim teploty na 290°C. Pripraveny
polymér sa spracovava na monofily vykazujice
modul elasticity 267g/den, pevnost 4,4 g/den a taz-
nost 2,2 %.

Vyroba polyesterovych viaken odolnych voci ho-
reniu

JP /A/ 184 821/94

Prihlasovatel: Kanebo Ltd.

DO0O1Fe6/84, D01 F1/07

Do viaknotvorného PES sa v stadiu polymerizacie
pridavaju zlu¢eniny obsahujuce -3 % P odvodené
od H(OCHRCH,),OAO(CH,CHRO).{POR(OCHR’
CH,),,OAO(CH,CHR0), } . H (dalej I; R=alkyl C. ., resp.
arylaralkyl, cykloalkyl; R'=H,Me; A=zvysok dvojvaz-
bovej aromatickej organickej skupiny: m- 2; n=1-3)
pripadne z ich derivatov v mnozstve 2000 ppm (ako
P; na vlakno). Kone¢ny polymér sa zvlakAuje na
vlakna, ktoré pri horeni vyvijaju menej dymu. LOI
tkaného vyrobku podla JIS-K 7201 je pri obsahu P
2000 ppm 23,6.

Vyroba ohnovzdornych polyesterovych viaken

JP /A/ 158 426/94

Prihlasovatel: Kanebo Ltd.

D01 F&/84,D01F1/07

Vidkna su vyrdbané z polyesterov ziskanych
pridanim zli¢enin s obsahom 3 % P odvodenych
Z0 zli&eniny vzorca

R'0O,CCH(R?)-CH,-P(R,0)-CH,CH(R*CO,R’

k polymerizatnému systému v takom mnozstve, Ze
obsah P vo vilakne je >2000 ppm. Vlakno pripravené
zvlakiovanim taveniny kopolyméru bis(2-karbo-
xyetyl) fenylfosfinoxid - bis /2 hydroxyetyl)tereftalat
s obsahom P 2000 ppm a di?ené ma pevnost 4,7 a2
5,8 g/den, taznost 30 az 40 % a rukavovy uplet
z neho LOI (limitny oxidovy index) 23,5.
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Elektrety pre vzduchové filtre na baze stiepa-
nych polyolefinovych viaken so zlepsenym za-
chovanim elektrického naboja

JP /A/ 17 307/94

Prihlasovatel: Toyo Boseki

D 01 F 6/04

Elektrety so Strukturou 20 % A fazy vykazujicej
spin-mriezkovy relaxaény ¢as C-jadier CH, 1-10 s,
merané pulznou C° NMR spektroskopiou v tuhej
faze. Kompozicia uvedena v priklade bola odliata
do filmu, vydizena a vystavena naboju 15 KV,
Stiepana, rezana a spracovana do netkanej textilie
s obsahom A-fazy 23 % a retenciou naboja 96 %.

Mezotriadne syndiotaktické polypropylénové
vlakna

WO 15 003/94

Maijitel: Exxon Chemical Patents Inc.

D 01 F 6/06

Predmetné vlakna pozostavaju z retazcov opaku-
jucich sa racemickych diad vaésinou pospajanych
mezotriddami. Vykazuju teplotu tavenia 100-160°C,
a . 50 % zotavenie 24 hodin po 100 % predizeni,
bezne v8ak a > 65 %. Pozoruje sa zlepseny omak
a jemnost. Viakna sa moézu pripravovat ako
monofily, netkané materialy, strize a kabliky a su
vhodné pre plienky a nemocni¢né zupany.

Spodsob vyroby vysoko tepelne pojivych poly-
propylénovych viaken

US 5318735

Maijitel: Hercules Inc.

D 01 F 6/04

Spodsob vyroby strizovych resp. nekoneénych via-
ken pozostava zo zvlaknovania PP obsahujiuceho
materidlu, pricom Sirka distribucie mol. hmotnosti
je vyjadrena hodnotou : 5,6. Extrudovany polymér
sa ochladzuje riadenym spésobom v O,-
obsahujucej atmosfére tak, aby sa vyvolala
degradacia povrchovej vrstvy. Ku polyméru sa
mézu pridavat antioxidanty a stabilizatory taveniny.
V priklade spracovanie PP s Q-hodnotou 7,75. Po
oxida¢nej degradacii sa vlakna dizia, objemuju,
mykaju a tepelne poja na runo vykazujuce pevnost
593 g/inch oproti hodnotam 153, 52,42 pre vlakna
pripravené z polyméru s Q hodnotou 5,35.
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Teplote a vode odolné viakna na baze polyvinyl-
alkoholu

JP 184 810/94

Prihlasovatel: Kuraray Co.

D01 F&/14

Viakna pre vystuzovanie cementu mavaju
pevnost :>11 g/den, modul gélu 4,0-6,0x10°
g/cm.den a stupen acetylacie 5-20 mol.%,
pripadne pevnost 11 g/den, modul gélu 6,0-10x10°
g/cm.den a stupen acetylacie 5-15 mol.%. Vlakna
pripravené z polyvinylalkoholu vykazuju pevnost
15,5 g/den, modul gélu 5,3x10 * g/cm.den a stupen
acetylacie 8,9 mol.%.

Polyuretanové elastické viakna so zvysSenou
odolnostou vocéi hortucej vode, farbitefné pri
vysokych teplotach a tlakoch

JP 123 008/94

Prihlasovatef: Kuraray Co.

D01 F6/70

Predmetné viakna sa pripravuju zvidkriovanim
taveniny polyuretanov pozostévajucich z polyester
diolovych jednotiek vykazujucich pomer celkového
po¢tu C (vratane C v esterovych véazbach) ku
celkovému poctu esterovych vazieb 5,1-10,0 a dalej
z 10-60 mol.% (na dikarboxylovt kyselinu) jednotiek
dikarboxylovych aromatickych kyselin so 45-70%
obsahom dlhych tuhych segmentov a > 85% re-
tenciou tuhych segmentov po 60 min pri 230°C.
Vidkna su vhodné pre plavkoviny, lyZiarske
obleCenie, cyklistické obletenie, damske pradio,
spodné oblecenie, panduchace, ponoZky, rukavice.

Netkana textilia pre priemyseliné a polno-
hospodarske aplikacie

PAT JP 05 186 952-A

Majitel: KURARAY, D04h 3/02

Netkana textilia pre priemyselné a pofnohos-
podarske ucely sa vyraba z neorientovanych PVA
vidken, ktorych konfiguracia sa fixuje zivicou.
Material ma rovnaku pevnost vo vSetkych smeroch
a rovnomernd hustotu aj v pripade, ked sa vyrobi
ako velmi tenky.

Material na ochranny odev
PAT WO 9321 492-A1
Majitel: PATCHETT, FO1h 1/02

Material tvori pruzna vrstva, ku ktorej su pripojené
platnicky s vystupkami, zapadajucimi vofne do
vystupkov susednej platni¢ky. Platnicky su vyrobené
z pevného materialu, napr. z kovu, keramického
materialu, termoplastov, termosetov, vystuzenych
plastov alebo ich laminatov. Patentovany pruzny
pancier vyrobeny z tychto platniciek chrani osoby
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pred bodnymi ranami nozom, prepusta plyn a ne-
obmedzuje volnost pohybu.

Nepriestrelny kompozit
PAT EP 572965-At
Majitel: ALLIED SIGNAL, F41h 5/04

Pevny, nepriestrelny kompozit tvori niekofko
vlaknitych vrstiev z termoplastickych alebo termo-
setovych polymérov. Jednotlivé vrstvy vlaken su
vzajomne spojené stehmi, pricom dizka stehu
a hibka stehu je rovnaka. Potom nasleduje stlace-
nie vrstiev za pdsobenia tepla, ¢im sa pévodna
hibka stehu zmensi. Vhodnymi vlaknami je PE,
PAD, PES, sklenené a aramidoveé viakna. Kompozit
sa pouziva v helmach, prenosovych barikadach,
vojenskych Vvozidlach, kontajneroch s vybusnymi
materialmi a pod.

Textilny material pre polnohospodarske aplika-
cie

PAT JP 05 260 859-A

Majitel: TEIJIN, A0O1g 13/00

Agrama textilia, ktora chrani sadenice a podporuje
ich rast sa vyraba z netkanej textiilie s hustotou
15-150 g.m? z acetylcelulozového viakna 3.0-10.0
den. Acetylcelulézové Supiny sa rozpustia v aceto-
ne a takto pripravena zmes sa zviakriuje na sieto-
vom dopravnikovom pase. Agrarna textilia sa po
roku, ked splnila svoj Ucel, rozlozi v péde.

Mulcovacia plachetka
PAT DE 3835 129-A
Maijitel: MST DRANBEDARF, A01g13/02

Mul¢ovacia plachetka pomaha zlepsovat pédne
podmienky a podporuje rast rastlin. Vyraba sa
laminaciou biologického a syntetického materialu.
Tieto wvrstvy sU spojené presivacimi  stehmi.
Osobitne pripojend spodna vrstva zabranuje
prerastaniu rastlin cez otvory po ihle. Plachetka
prepusta vodu a dovoluje aplikovat hnojivo.
Zabezpecuje optiméine podmienky (teplo, vihkost)
pre rast rastlin. Prirodnym materidlom méze byt
juta, slama, kokosové vlakna a pod.

Nehorlava povrstvena textilia
PAT WO 9321 995-A1
Majitel: COURTAULDS AEROSPACE, A62c 8/06

Nehorfavy textilny material sa vyraba z pruzného
substratu, ktory sa po oboch stranach povrstvuje
zmesou obsahujucou ohriovzdorné anorganicke
¢astice v organickej polymérnej matrici. Po
povrstveni sa material susi pri teplote 170-200 °C,
pricom dochadza ku zosieteniu latexu. Substratom
je textilia zo sklenych vlaken, aromatického
polyamidu, oxidu kremicitého a polybenzimidazolu
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(pletenina, tkana alebo netkana textilia). Anorganicke
¢astice su cement, sadra, piesok.

Snimatelny autokoberec
PAT JP 0521 4662-A
Majitel: DIATEXY, A47g 27/02

Koberec sa sklada z rubovej vrstvy vo forme
laminatu a licnej vrstvy, ktoré su navzajom spojené
zivicnym lepidlom. Laminat sa vyraba z primarnej
textilie a netkanej textilie 2z termoplastickych
spojivovych vldken, ktora je na jednej strane
povlo¢kovana a na druhu sa nanasa zivicna vrstva.
Primarna textilia sa vyraba z POP hladkej priadze
20-30 mikronov. Termoplastické spojivové viakno su
PAD, PES alebo kopolymér EVAC. Ziviéné lepidlo je
vodna emulzia kopolymeru  styrén/butylakry-
lat/kyselina akrylova s velkosfou ¢astic 0.05-1.5
mikrénov.

Stanova podlaha
PAT ZA 900 628-A
Maijitel: OUT and ABOUT. A45f

Podlaha sa vyraba z tkaniny, napr. z PAD s vazbou,

ktora prepusta vodu a vzduch. Okraje podlahy sa
mdzu zahnut nahor a pripevnit ku stenam stanu.
Podlaha sa mdZe upevnovat pomocou suchého
zipsu, hacikmi alebo patentnymi uzavermi. Podlaha
kratkodobo chrani vegetaciu, ktora sa nachadza
pod fou.

Hydrofébna textilia
PAT JO 1006 171-A
Majitel: TAISEl CONSTRUTION, DO6m 11/12

Hydrofdbna textilia vhodna pre podzemné stavby
sa vyraba z netkaného materialu, napr. plsti
homogénne impregnovane] bentonitom. Tato
netkana textilia sa impregnuje roztokom bentonitu
a susi sa. Netkana impregnovana textilia sa méze
spdjat z obidvoch stran s hydrofébnou polyetylén-
ovou foliou. Mnozstvo bentonitu absorbovaného
textiliou je min. 300 g.m®. Laminat je hydrofébny
a ucinne zadrZiava vodu.

Pre publikovanie pripravila Ing. Kamila Rzymanova,
VUCHYV Svit

KALENDARIUM

Jun 1995

INCHEBA '95 - 27.
chemicky veltrh

Place: Bratislava/SR
Information: INCHEBA a.s, Viedenska
cesta 7, 852 51 Bratislava

Tel.: 07/802230, 802218

Fax: 07/802044

medzinarodny

Jul 1995
15.-17.  Atlanta Market Center Floor Covering
Market & ICRM

Place: Atlanta/USA

Information: Atlanta Market Center

Tel.: 404-220-3000

August 1995

20.-24. 210th  American Chemical  Society
National Meeting
Place: Chicago/USA
Information: Ill.Contact ACS Meetings

Dept., Washington
Tel.: 202-872-4398
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22.-24.  Yarn Fair International

Place: New York/USA
September 1995

INDIA-TEC

Place: St. Petersburg
Information:India

Fax: 001/919/677 - 0211

18.-21.

19.-21. AFP/SME Finishing '95 - Conference and
Exposition

Place: the Dr. Albert Sabin Convention
Center, Cincinnati, Ohio/USA
Information: Carol A. Anderson, SME
Public Relations Dept., PO.Box 930,
Dearbom, Mich. 48121-0930

Tel.: 313-271-1500, ext. 294

Fax: 313-271-2861

18.-22. Tianjintex '95

Place: Tianjin/VR China
Information: Glahe International KG
Fax: 049/221/615317
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19.-21.

20.-22.

26.-28.

Oktober

2.

12.-14.

17.-19.
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3rd Asian Textile Conference ATC '95
Place: Hong Kong

Information: Institute of Textiles & Clothing
Fax: 852 2773 1432

34. Intern. Man-Made Fiber Conference
with 18. Intercarpet

Place: Dornbirn/A

Information: Tel.: 049/43/1-505911440

Europska konferencia o spracovani poly-
mérov v Stuttgarte

Place: Stuttgart/DR

Information: Prof. Dr.-Ing. H.-G. Fritz,
Institut fur Kunststofftechnologie,
Universitat Stuttgart, Boblinger Strasse 70,
D-70199 Stuttgart

1995

Farbe als Phdnomen und Herausforderung
- Int. Farbtagung

Place: Berlin/D

Information: Casino Luzem, Pro Colore,
Zurich/Deutsches Farbenzentrum

K '95 - 13. medzinarodny plastikarsky
a gumarensky veftrh

Place: Dusseldorf/DR

Information: Frau Eva Rugenstein

c/o - NOWEA - Dusseldorfer
Messegesellschaft mbH

Postfach 10 10 06

D-40001 Dusseldorf/Deutschland

Tel.: 049/4560240

AATCC International Conference & Exhi-
bition, Hyatt Regency, Atlanta, Ga.
Place: Atlanata/USA

Information: AATCC, PO.Box
Research Triangle Park, N.C.27709
Tel.: 919-549-8141

Fax: 919-549-8933

12215,

Industrial Fabric & Equipment Exposition
Place: Charlotte, North Carolina/USA
Information: IFAI, 345 Cedar St. Suite 800,
St. Paul, Minn. 55101-1080

Tel.: 612-222-2508

Fax: 612/222-8215

Fiftech Europa

Place: Karlsruhe

Information: The Filtration Society
Fax: 044/403-265005

17.-26.

18.-20.

ITMA '95
Place: Mailand/l
Information: Fax: 039/2-48008342

26. Celostatna koloristicka konferencia

Place: Kongresovd hala Univerzity
Pardubice
Information:  jednatel STCHK, Ing.

Vladimir Ko¢vara

November 1995

7.-8.

14.-16.

16.-19.

28.-29.

Nonwovens Americas

Place: Mexico City/Mexico

Information: INDA, Winstead Dr., Suite
460, Cary NC 27513/USA

Tel.: 919/6770060

Fax:919/6177-0211

Viiesstoffe ‘95 - Optimierte
Fertigungsverfahren, Eigenschaftsprofile
und Prifmethoden mit dem
Sonderthema Flachs - 10. Hofer
Viiesstoffseminar, Berufsbildungszentrum
fur Textil und Bekleidung

Place: Munchberg-Naila/D

27. celostatna koloristicka konferencia
Place: Pardubice/CZ

Information: Spolok textilnych chemikov
a koloristov, Univerzita Pardubice, Fakulta
chemickotechnologicka, nam. Cs. legii
565, 532 10 Pardubice

Tel.: 040/582 377, 582 225

Fax: 040/514 530

Seoulstoff '95 - The
International Textile Fair
Place: Seoul/Korea
Information: Korea Federation of Textile
Industries (KOFOT!), 15/16 Floor, textile
Center 944 31, daechi-3dong, Kangnam-
Ku, Seoul, Korea '
Tel.: (82-2)528-4041/3

Fax: (82-2)528-4069/70

9th  Seoul

Filtration Conference & Exhibition
Place: Chicago/IL, USA
Information: INDA
Fax:919/6770211

December 1995

5.-7.

Expofil
Place: Paris/F
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