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THE MAIN STAGES OF THE DEVELOPMENT
OF CHEMICAL FIBRES
IN THE WORLD AND OUR COUNTRY

Jambrich, M., Marcingin, A., *Budzék, D., *Varga, T., **Stupék, A., **Jambrich, P.

The Faculty of Chemical Technology, The Slovak Technical University, Bratislava
‘The Research Institute for Man-Made Fibres, a. s., Svit
“ISTROCHEM, a. s., Bratislava

In the article, we present the chronology of introducing the production of chemical fibres in the
world and in our country, the development of fibres in the present prognoses and results of our

own research and development in this sphere.

In der vorliegender Arbeit es wurde eingefiirt ein Uberblieck in der Entwicklung die chemische
Fasern in der Welt und zu Hause und die Prognose chemische Fasern und unsere Resultate die

Forschungsarbeit auf dem Gebiete.

V tomto ¢lanku uvadzame chronolégiu zavadzania vyroby chemickych vidkien vo svete a u nas,
rozvoj vlakien v si¢asnom obdobi, progndzy rozvoja vldkien a vysledky vlastného vyskumu a vyvoja

v tejto oblasti.

Crates nocrsucHa XPOHOJOTUU NMPOJYKIUU XUMHUYCCKUX BOJIOKOH B MUPC M Yy HAC, COBPCMCHHOMY
PA3BUTHIO U NPOTHO3aM BOJOKOH U OTCUYCCTBCHHLIM pe3yJibTaTaM MCCJICHOBATCIHLCKNX |)ﬂ60’l' B 3TON

oOnacry.

INTRODUCTION

76 years have passed since the production of
chemical fibres started in Slovakia. We can claim that
this branch is firmly anchored in the industrial produc-
tion and belongs to the progressive fields of chemical
industry in our country.

In case we evaluate 76 years of the development of
chemical fibres in our country today, it is necessary to
look for something live in it what will enrich and
strengthen us at present and give us prospects for the
future. We have to preserve, enrich and develop all the
live, those good results and experiences which we
have gained till now.

The significance of chemical fibres as raw material
for textile industry and important branches of national
economy like transport, agriculture, food industry, ma-
chine and chemical industries, building industry, and
other, is increasing proportionately to the increase of
demands upon qualities of fibres and their products as
well as to the decrease of sources of natural fibres.
The use of chemical fibres has today exceeded
50 % share of the consumption of all types of fibres: in
the field of clothing, home textiles and in the field of
technical applications [1, 2, 3, 4, 6, 7].

Food, clothing and residence belong to the basic
social and personal necessities of people. The signifi-
cance of fibres is directly connected with satisfaction
at these necessities. Demands on clothing and resi-
dence are directly connected with the need of protec-
tion of people against vagaries of nature — weather
(cold), as well as with the need of expression of their
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personality (a kind of clothes — fashion elements).
This function is fulfiled by textile products [1—D5].

THE HISTORY OF DEVELOPMENT OF FIBRES IN
THE WORLD AND IN OUR COUNTRY

The history of development of fibres has the same
duration as the history of human civilization. In the pe-
riod of about 7000 years of using textile fibres, until the
late 19th century, only flax, wool, cotton, jute, hemp
and natural silk were used [1, 4, 5].

Archaeological discoveries suggest that as early as
the Younger Stone Age, grasses were used for the
preparatioon of textiles.

Wool belongs to the oldest types of fibres. The use
of wool for cloths has had the tradition of at least 7000
years. Wool products were the object of large manu-
facture and trade in Babylon for even more than 1000
years B.C. In Asia Minor, sheepfarming was very ex-
panded, mainly in the period of around the 8th—7th
century B.C. Wool was very popular in Egypt, Greece
and Rome and wool clothing in this period represented
a high cultural epoch. Sheepfarming was transferred
from Greece through Rome to Spain — the kind of
Merina. In the year 1788, 29 pieces of sheep Merina
were transported to Australia which reproduced to the
present state of about 175 million pieces and provide
wool to half a world.

As early as 5000 years ago, fine textiles were made
from flax in Mesopotamia as well as in Egypt (finds in
tombs of pharachs). In the Central Europe, flax was
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the first and the only cultural plant for several millenia
which was gradually substituted by cheaper cotton as
late as the end of 18th century. In the Younger Stone
Age (the year 3000—1800 B.C.) as well, flax fibres
and their products were used also for stake buildings.

Cotton was grown in India as early as 5000 years
ago and it was used for the preparation of muslin
and calico textiles. In America, cotton was well-known
and used sooner than in Europe. In the 19th century,
America was the main supplier of cotton for the whole
world, especially after introducing the seed removing
machines. As late as the 13th century, cotton was
brought to Norway through Arabia, Spain and Sicily.

History of growing and using jute started as early as
the period of growing cotton in India. It got to Europe
as late as the half of 19th century.

Hemp got to Europe as early as the 5th century
B.C. from the Central Asia, however, it was not used
for the production of textiles so as in Eastern Asia, in
the home of ramie. Ramie is processed in the blend
with cotton as well as with chemical fibres for fine tex-
tiles.

Silk belongs to the oldest types of fibres utilized for
the production of textiles. It is a product of caterpillar
Silk Mulberry and its raising in China has dated back
at least to the year 3000 B.C. For a long time, the
preparation of silk was kept secret (the gift from the
Gods), because products from silk served as means of
payment in China. Products from silk were found in
excavations from Sang-Dynasty (1800—1000 B.C.).
The preparation of silk was transferred from China to
Buchara and India. The egg of caterpillar Silk Mulberry
was brought from China in a bamboo staff by Byzan-
tine monks in 552. As late as the 14th century, the
preparation of silk started in ltaly. Its production was
also in Western Slovakia in the 19th century.

With the growth of population, quantitative require-
ments were not and are not in harmony with sources
of natural fibres because of extension of areas for the
growing of food products, but also because of increase
of demands on utility properties of textiles, and gradual
application of fibres in technical textiles challenged
chemists and physicists to look for new methods of
obtaining fibres.

The first ideas of preparing a man-made fibre were
expressed as early as 1664. First steps of experimen-
tal works for the preparation of fibres were aimed at
employment of natural materials. The first practical
contribution to the preparation of man-made fibres was
the discovery of nitration of cotton in 1846 and its dis-
solving in the mixture of alcohol-aether, and the first
production of fibres was realized in 1889—1891. In
1892, experts succeeded in preparing solution of cel-
lulose by the means of its xanthogenan what was the
basis of the development of cellulose fibres and what
led into the industrial production in 1894. The research
and development continued intensively in the field of
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technologies of preparation of fibres as well as in find-
ing other methods of dissolving cellulose and also in
the preparation of fibres from other materials {1, 8].

In the late 19th century and in the beginning of the
20th century, the industrial production of man-made
fibres from regenerated natural polymers was born
and closely before World War Two, the first industrially
produced and processed synthetic fibres, not found in
nature, occured [1, 5].

Chemical fibers are therefore a legal child of our
century. Their development was so enormous that cur-
rently, their consumption in all the application spheres,
i.e. in textile, home and also engineering fabrics, ex-
ceeds 50 % of the consumption of all kinds of fibres [1].

On the assumption of the current trend of population
growth and if no world disaster occurs, about 7 billion
people will dwell on Earth towards the end of 2000. This
number of population will require an increase in the
production of chemical fibres from current 26.2 million
tonnes in 1995 to about 30 million tonnes in 2000 while
the consumption of cotton and wool is supposed to be
about 23 million tonnes and 2.3 million tonnes respec-
tively and the total consumption is expected to amount
to 55 million t/year [9], (Fig. 1 and Tab. 1).

From surveys given in Fig. 1 and Tab. 1 it follows
that the production of chemical fibres through all its
existence had a growing tendency, except for the pe-
riod of World War Two, the crude oil crisis in 1973—
1975 and the slight depression in 1982. In this period,
mostly PET and PP fibres are being developed [9, 10].

Polyamide fibres show stagnancy with a low in-
crease in Asian countries and the USA. Polyacrylonitril
fibres stagnate with a small increase in the production
in Asia and Mexico [10, 11]. Despite some new pro-
ductions, cellulose fibres had a long-term fall of pro-
duction until 1993 to which Central and East European
countries have contributed for last three years in
a substantial way. New capacities for viscose and ac-
etate fibres are being built in China, India, Indonesia,
Thailand and Russia, and on the basis of solvent of N-
methyl-morpholine-N-oxide in Western Europe, the
USA and Russia [10].

We have recorded a great development in the
sphere of new assortments of fibres by the method of
physical and chemical modification of classic types of
fibres. For the purposes of engineering applications,
fibres on the basis of aromatic polymers, carbon sub-
stances and with employment of high molecular poly-
mers by way of xerogel spinning process were devel-
oped[1, 3, 11, 12, 44].

In the last years, the production of chemical fibres
has increased in the world from 15 million tonnes
(1983) to about 24 million tonnes (1994) while the
share of synthetic fibres has changed from about
77 % to about 89 %. In the production of chemical fi-
bres, Asian countries, mainly China, Korea, India, Tai-
wan, Japan and Indonesia, are pushing themselves
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WORLD POPULATION AND FIBER CONSUMPTION
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Table 1. World Population and Fiber Consumption
Fiber Consumption (Mill. tons) kg
World per
Year population Total Cotton Wool Cellul. There of Synth. capita
in billions vis. staple
1900 1.6 3.9 3.2 0.7 0 0 0 2.5
1950 25 9.4 6.6 1.1 1.6 0.7 0.1 3.7
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 4.8 6.0
1980 4.5 30.2 14.3 1.6 3.5 2.1 10.8 6.7
1985 4.8 34.2 16.3 1.6 32 2.0 13.1 71
1990 53 39.3 18.7 1.5 3.2 1.9 15.9 7.4
1991 5.3 394 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 55 40.4 18.5 1.6 2.7 1.6 17.6 7.3
1994 5.6 44 .4* 18.6 1.6 2.8** 1.7 21.4* 7.9

* including 3.7 mill. tons of PO and 0.482 mill. tons of acetate fibers

** including acetate fibers
*** including PO fibers

through significantly, and they contributed to the pre-
vious development in a substantial way, although for
the time being, the USA is the biggest producer [10].
The development of basic types of chemical fibers and
natural fibres in the world is given in Tab. 2 and Tab. 3
respectively and PO fibres in Tab. 4.

Tendencies of the development of chemical fibres in
Europe are in fact similar to those in the world. The
production of fibres in Europe in 1994 is given in Fig.
2. The development of fibres in Western Europe from
1970 to 1994 is given in Fig. 3, composition of con-
sumption of fibres in 1994 —in Fig. 4, and composition
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of consumption of chemical fibres in Fig. 5. Spheres of
application of fibres are given in Fig. 6.

From the given survey, it follows that mostly PES
and PP fibres have been developing for last ten years.
In 1994, in consumption and application in the sphere
of clothing industry, home textile and technical textiles,
chemical fibres with the share of 68 %, cotton with
24 % and wool with 8 % are dominating. In the sphere
of clothing industry, cotton, PES and PAN fibres are
dominating, in the sphere of carpets as well as other
technical textiles, PP fibres have the biggest share.
The share of chemical fibres in the sphere of clothing
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Table 2. Development of the Production of Man-Made Fibres in

Thousand of tons

Table 4. Development of the Production of PO Fibres (PP, PE)
and Man-Made Fibres in mill. tons/Year

Type Year Production Capacity
of Fiber 1992 1993 1994 1995 1996
Polyester 9916 10512 11500 11958 15387
Polyamide 3723 3707 3770 3911 5333
+ aramide
Polyolefine 3279 3472 3750 3964
Polyacryl 2365 2297 2472 2420 3191
Cellulose 3242 3129 3142 3270 4765
Other 155 136 162 182 304
Total 23153 23735 25332 26257

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 35 10.8
1985 1.833 3.2 13.1
1990 2.710 3.2 15.9
1991 2.854 2.9 16.4
1992 3.014 2.7 17.2
1993 3.193 2.7 19.1
1994 3.371 2.8 21.0

Table 3. Consumption of Natural Fibers in Thousand of Tons

Type of Fiber Year
1992 1993 1994 1995
Cotton 18715 18494 18394 18602
Wool 1790 1687 1736 1767
Sitk 67 68 69 92
Total 20572 20249 20199 20461

industry is falling; in the field of home textile and tech-
nical textiles, it is rising and there is an assumption that

this trend will develop till 2000.

THE DEVELOPMENT OF PRODUCTION OF
CHEMICAL FIBRES IN SLOVAKIA AND BOHEMIA

Until now, the production of chemical fibres has been
very significant in the development of economy of
Slovakia and Bohemia.

The dramatic development of production of chemical
fibres in our country came after World War Two, espe-
cially after the year 1950 what followed from the long-
term conception of development of national economy,
framed in the year 1950. As a support for development

European Production of Man-Made Fibres

1994
(000 tonnes)

Western Europe 3668

excl. Turkey

Hungary , Poland 281
Czech. Rep. & Slovakia
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Others 519

‘Former Soviet Union 841

Fig.2
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WESTERN EUROPEAN PRODUCTION OF
MAN-MADE FIBRES
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Western European Mill Consumption of Fibres
1994

Man-made fibres 68%
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of fibres for which material and technical conditions
were created, in Slovakia, VUCHV Svit in 1951, spe-
cialization of chemical fibres at CHTF SVST Bratislava
and projection organization Chempik Bratislava were
established as well as VVZ (research and develop-
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Wool 8%

Fig.4
Cotton 24%

ment departments of manufactures) Chemlon,
Chemosvit, Slovensky hodvéab and [strochem. In Bo-
hemia, at VSCHT Pardubice, specialization in fibres
and textile came into existence in 1952; and in Ceska
Ttebovéa in 1967, UZCHV with specialization in
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Western European Mill Consumption of
man-made fibres 1994.

Polyester 35%

Acrylic 13%

Cellulosics 16%

Polyamide 18%

Polypropylene 18%

Fig.5

FINAL CONSUMPTION OF MAN - MADE FIBRES
IN THE EUROPEAN UNION (1993)

Carpets

Household Textiles

processing and application of chemical fibres. Further
on, good cooperation was created with VUPC
Bratislava, VUGPT Zlin, VUP Novaky, VUTCH Zilina,
VUCHT Bratislava, with VUMCH, VUP and VUV Brno,
further on with VST Liberec, VUTS Brno, Liberec and
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2 Million tonnes

Clothing

0.8‘ Million tonnes -

Tyres & Other
industrial uses

Fig. 6

Bratislava, with VUB Usti n/Orlici, VULV Dv(r Krélové,
VUOS and OSDP Pardubice. Good cooperation was
with UP and CHU SAV Bratislava, UMCH and VSCHT
Prague. A good background for development of pro-
duction of chemical fibres was created by cooperation
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with Chemosvit in the field of the production of equip-
ment for the production of chemical fibres, further on
with Povazskd Bystrica PZVL, Dubnica, VSS Kosice,
Adamovské strojarne, ZVS Brno, Elitex Liberec and
with other corporations and institutions.

Chemical fibres influenced structure of textile and
technical fabrics applied to various fields, especially to
textile industry, transport, rubber products, building in-
dustry, agriculture, machinery industry, food industry
and other ones. Chemical fibers do not substitute natu-
ral fibres which we do not have, but they cover the in-
creased consumption of textiles and increased de-
mands for their properties, particularly in the field of
technical textiles. In the sphere of clothing industry, in
combination with natural fibres, they enable to prepare
products with better properties from the viewpoint of
comfort and physiology of clothing, and to reduce con-
sumption of energy for their treating. Their share in
these products is about 40—45 %, although in sports-
wear it is as many as 70 %. The share of total con-
sumption of chemical fibres is about 38 % in this field,
and it is supposed that there will be a decrease to
about 32 % till 2000.

Chemical fibres have substantially influenced the
development of home textile in which they have
a proportion of about 75 %. Their consumption from
the total production of chemical fibres is about 38—
40 %. Chemical fibres have a share of about 85 % in
technical textiles and their consumption from the total
production is about 22—24 %, and till the year 2000,
there will be its fundamental increase.

In our country, the first production of chemical fibres
was introduced in SH Senica, in 1919, and in
Moravska Chrastava. In the year 1950, the production
of chemical fibres on the basis of cellulose reached

26587 t as against 52 t on the basis of synthetic poly-
mers. Chronology of introducing the production of
separate types of chemical fibres and of establishing
new factories for their production is given in Tab. 5.

In Tab. 6, we present the production of chemical fi-
bres in Slovakia and Bohemia since the year
1919. From Tab. 6 it follows that the development of
chemical fibres in last 45 years has been very dynamic
in our country and that their production rose more than
8-times up to 1989. The majority of production was
linked to the former COMECON markets and the mar-
kets of Western countries. After the year 1990, a drop
of consumption of fibres has happened and thus
a decerase of their production. In 1994, the production
of chemical fibres began to grow again — after
reorientation to the Western markets. In the previous
period, mostly PA, PET and PP fibres were developed.
According to the per inhabitant amount of chemical fi-
bres produced, our country has ranged with important
industrial well-developed countries.

The development of production of chemical fibres in
Slovakia from the year 1989 is given in Tab. 5.

The development of production of PP fibers and fi-
brous materials from PP is given in Tab. 7.

The development of production of chemical fibres in
our country was ensured especially on the basis of
groundwork of foreign firms till 1950. After the year
1950, the realization of production of fibres started
also on the basis of groundwork of our own research
and development. It is the production of the following
types of fibres:

— filament yarn in Silon Pland n/Luznici in 1951,

— polyamide staple in Chemosvit Svit in 1955 and
1963,

— viscose cord rayon S1 and S2 on the machinery

Table 5. Development of the Production of Man-Made Fibres, Nonwovens in the Slovak Republic

Year Production in Tons

Type of Fiber

1989 1990 1991 1992 1993 1994 1995
Cellulosic
R 8317 7775 6343 6522 6565 6921 7448
Polyester 17552 17372 14123 16004 14701 17584 16452
CF 17208 16830 13765 15319 13374 16003 14076
Fl 344 542 358 685 1327 1 581 2 376
Polyamide 57442 59665 45054 42250 32500 42122 37989
CF 21085 21775 14501 16328 11315 17510 16167
C 17996 20140 18729 16630 14890 17890 18586
BCF 17187 16788 11064 9012 6295 6722 3326
S 1204 962 760 280 - - -
Polypropylene 50339 43274 23167 15714 13417 16240 14410
S 27057 21674 9055 6687 4604 4166 6250
BCF 14682 13360 8827 4734 5113 5674 4300
CF 4700 4440 2785 1793 1700 2000 2360
N 3900 3800 2500 2500 2000 2500 1500
Total 133650 128086 88687 80490 67183 82867 76299

Fl = Fibres Industry; CF = Filament Yarn; BCF = Carpet Fibres;
R = Rayon; C = Cord Fibres; S = Staple; N = Nonwovens
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Table 6. Development of the Production of Man-Made Fibres,
Films Type and Nonwovens in the Slovak and Czech

Republic
Production of Man-Made Fibres in tons/year
Year Sume of
production Cellul. Fiber  Synth. Fiber Man-Made
Fibres
1919 250 - 250
1920 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 120700 175232
1985 56112 154468 210580
1986 56112 155202 211314
1987 54992 160992 215984
1988 57708 166848 224556
1989 60441 168804 229245
1990 56822 165476 222298
1991 40929 118261 159190
1992 45793 111936 157729
1993 47565 122800 170373
1994 48621 152546 201167

KVKH-36 in Rudnik u Hostinného in 1959 and in
SCCHZ Lovosice in 1960—1963. The product repre-
sented strategic raw material for national economy
necause of the embargo of the USA,

- viscose rayon on centrifugal apparatus in Zavod
~ieru (CHZJD - Istrochem) in 1951 and on continu-
cus machines KVH-84 in SH Senica in 1988,

- polypropylene staple in Chemosvit Svit in 1965, in
‘strochem (CHZJD) Bratislava in 1970 and 1979, and
~ SLZ Hnusta in 1967,

— polypropylene BCF in Istrochem (CHZJD) in 1975
and 1981,

- polypropylene technical rayon in Chemosvit Svit in
1965 and in Istrochem (CHZJD) in 1970, its production
was rebuilt to BCF,

— polypropylene rayon in Chemosvit Svit in 1980,

— special solution of mass dyeing of polypropylene fi-
bres,

— polypropylene nonwovens — Tatratex, in Tatralan
Kezmarok in 1977,

— polyethylene nonwovens — lzotex, in the factory
Upice in 1967; and Texizol, in Chemosvit Svit in 1970
and in 1976 in Tatralan Kezmarok,

— polyamide BCF —mass dyeing in Chemlon Humenné
in 1969, and the production of polyamide BCF in
Chemosvit Svitin 1974,

— polyamide cord rayon in Chemlon Humenné,
gradual realization since 1967; and high tenacious
cord rayon in 1977,

—~ microfibres — filter substance (PVC, PS) in SLZ
Hnusta in 1964,

— polyester staple — partial participation in the realiza-
tion of production on the basis of licence of the firm ICI
in 1959 in Silon Plana n/Luznici. Mass dyeing is re-
solved and realized.

— polyester technical fibre in SH Senica in 1986,

— carbon fibres — pilot-plant line in VUCHYV Svit in
1985.

In the research, great attention was paid to purpose-
ful physical and chemical modifications of basic types
of fibre-forming polymers and fibres, and to new meth-
ods of preparation of fibres.

In the field of cellulose fibres, the research was
aimed at the preparation of new types of viscose sta-
ple fibres as high tenacious, high modular and
polynosic staple, and also at their preparation on the
basis of the home beech cellulose. Not inconsiderable
attention in the research was paid to the preparation of
cellulose fibres by the procedure without carbon

Table 7. Development of the Production of PP and PE Fibres, Films Type and Nonwoven in the Slovak and Czech Republic

Type of Fiber

Year Staple BCF Films Fiber Nonw. Fiber il
Man-Made Fibres
1965 105 - - - - 105
1970 1010 - - - - 1010
1972 4385 442 - - 200 5027
1973 4699 691 59 - 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 21745 13620 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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disulphide, with the aid of derivatives of cellulose and
new solvents of cellulose. At the preparation of high
tenacious viscose cords, research activity was aimed
at the development of technologies for higher genera-
tions of these fibres (Super 1, Super 2, Super 3} which
were characteristic by higher tenacities, moduli of
elasticity and other utility properties. The regeneration
of Zn was resolved and realized in that production.

At viscose rayon prepared by continuous method,
the technology of preparation under increased speed
of spinning process was solved as well as improve-
ment of equability of properties, improvement of work-
ability of nontwisted type, use of preparations of eco-
logically friendly one and technology of fibres with vari-
ous fineness. At classical processes of preparation of
viscose rayon, the research work was aimed at reduc-
ing the consumption of carbon disulphide, at mass
dyeing, reducing the fineness, increasing the life of
spinnerets, and at verification of rayon preparation
processes without carbon disulphide (carbamate of
cellulose) and at new solvents of cellulose.

At polyester fibres, work was aimed at the prepara-
tion of modified types of fibres by change of molecu-
lar structure, at the preparation of fine fibres and
microfibres, at mass dyeing, fibres for new generations
of poremers, new procedures of preparation of bulk
yarns and at preparation of fibres on the basis of aro-
matic copolyesters, further on at high speed spinning
process and at preparation of profiled types of fibres.

At polypropylene fibres, in the sphere of modifica-
tion, attention was focused mainly on solving the ther-
mal and light stability, mass dyeing and dyeing from
a solvent of dyes, on preparation of very fine fibres
and microfibres, compound fibres, profiled types, fi-
bres with decreased flammability and bacteriostatic
ones, fibres for cleaning the atmosphere as well as
surface and waste waters (ECO-fibres), filter materi-
als, high tenacious fibres and fibres for new genera-
tions of poremers.

At polyamide fibres, the research activity was ori-
ented at the solving of mass dyeing of BCF types, at
the solving of thermostability, shaping by various
methods, the preparation of bulk yarns as well as fine
fibres and microfibres on the basis of blend polymers,
mainly for new generations of poremers, and at the
preparation of fibres from aromatic polymers.

The realized results of our own research and devel-
opment in our factories enabled to sell licences, tech-
nologies and equipments abroad for:

— the production of high tenacious viscose cords to

the former GDR in 1964 and to Poland in 1966,

— the production of polyamide cord fibre to Ukraine in 1967,
— the production of polyamide BCF to Romania in 1968,
— the production of polyamide high tenacious fibres for

nets to China in 1963,

— the production of nonwovens from polyamide to the

former GDR in 1967,
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— the production of masterbatches to Switzerland,

— continuous filters of melts of polymers to BRD,

— the technology of recovery of Zn during the produc-
tion of viscose cord rayon to the former GDR.
From the given survey it follows that our own capaci-

ties of research and development contributed a great

share to building new productions of chemical fibres in
our country.

In the 1960s when a dramatic development of syn-
thetic fibres in the world happened, the close connec-
tion of engineering firms with fibre research and devel-
opment started. This connection enabled to develop
a wide range of modern machinery for the production
of chemical fibres. In our country, after the year 1968,
we were only partly successful in realizing the connec-
tion of research and development of technology and
machinery with partners of the Czechoslovak
engineering. That's why it was decided that produc-
tions of certain types of chemical fibers, especially
synthetic ones, would be built by purchase of licence,
know-how and machinery from countries with well-de-
veloped engineering and fibre production. Our own re-
search and development capacities after the men-
tioned period were oriented at the development of con-
tinuous machinery and technology for the preparation
of viscose rayon and viscose staple, PA staple, BCF
and technical fibres, and at the development of draw-
twisting machines for high tenacious PA fibres, for all
kinds of PP fibres (with a partial completing of machin-
ery from abroad) and for the preparation of PET tech-
nical fibres, for the preparation of nonwoven materials
from PP, PE and PA, for the production of special
types of fibres and fibrous materials.

The purchase of licences, know-how and technical
equipment was carried out mainly with the following
firms:

ICl England, Zimmer BRD, Teijin Japan, AKZO

Holland, Barmag BRD, Plantex ltaly, Fleisner BRD,

Neumag BRD, Allied Chemical USA.

Application of results of our own research and devel-
opment in the development of production of chemical
fibres in our country leaned on high technical qualifica-
tion of workers in the sphere of chemical fibres. In the
course of 45 years of activities, about 1600 patents
were given from which considerable part was realized
at home and abroad. Around 70 books about chemical
fibres were written, and countless numbers of contri-
butions were published in the home and foreign peri-
odicals. Good scientific and technical standard of our
workers was manifested also in their participation with
lectures in congresses, conferences and symposiums
on the home and foreign forums. The publishing of our
magazines Chemical Fibres, Textile Chemistry and
Textile enabled to present our works well. In this pe-
riod, the magazine Fibres and Textile issues in which
a major part of contributions is published in English
what enables greater publicity abroad.
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The production of chemical fibres has been very sig-
nificant in the development of national economy in
Slovakia and in Bohemia until now. It substantially in-
fluenced the structure of textile industry and other
branches of national economy. Dramatic development
of the production of chemical fibres happened in our
country after World War Two, particularly after
1950. The development of production of fibres leaned
on a strong technical potential created byvVl'JCHV,
technical sections of factories, CHTF SVST - The
Department of Fibres and Textile, VSCHT Pardubice,
UZCHV, VUTCH, UP SAV, UMCH CSAV, VUP, VUV,
VUB, VULV, VUMCH, and other universities and re-
search institutes in Slovakia and Bohemia. In the past
45 years, the production of chemical fibres has grown
more than 8-times. The major part of the production
was linked to the former Comecon markets and the
markets of Western Europe. After the year 1990,
a drop of consumption of fibres in the Comecon mar-
kets has happened and thus a decerase of their pro-
duction. In 1993, the production of chemical fibres has
begun to grow again — after reorientation to the West-
ern markets.

The development of chemical fibres as well as our
own scientific, research and develoment activity until
now has enriched our society with products of exten-
sive consumption, it has represented great economic
contribution, increased employment rate and aiso
solved transformation of the structure of productions in
some localities, and thus it has contributed to their re-
covery. The most valuable “currency” is, however,
wide range of knowledge which would have to be put
to use by us in the following period.

There is a real assumption that after finishing the
privatization process, more positive conditions will be
created for the further development of chemical fibres
in our country, yet. However, it will require better har-
monization of interests of separate producers of fibres
in our country, better utilization of our technical poten-
tial and competence of managements so that again,
fibre industry will become a model of chemistry, within
its new organization structures. Thus conditions for
successful entering of this branch to the 3rd millen-
nium would be created.

THE MAIN TENDENCIES OF THE DEVELOPMENT
OF CHEMICAL FIBRES AND FIBROUS
MATERIALS IN THE PRESENT

Following the presumption that in the period up to
the year 2000, we cannot expect the introduction of
new fibre-forming polymer usable on mass scale, the
further development of chemical fibres will regard new
existing conditions with a view to:

— the quantitative growth in classic types of fibres in
keeping with the growth of population and with the in-
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crease of demandingness in consumption, as well as
with the extension of fibres for technical applications,
the increasing of quality and the extending of assort-
ment of fibres by processes of physical and chemical
modification of classic types of polymers and fibres,
— the modernization of current production by way of
continuousness, automatization and monitoring of de-
cisive technological operations for increasing the effi-
ciency and for improving the quality and economy by
means of elimination of critical points,

- the extending of the production of fibres with high
parameters of technical applicability and the introduc-
ing of new types of chemical fibres for technical pur-
poses,

— the improving of current production of fibres from the
viewpoint of ecology, the processing of wastes and the
employment of chemical fibres for solving ecological
problems of air, waste, surface and underground wa-
ters, and the protection of soil against contamination
by unsuitable substrata.

For the next period up to the year 2000, there is no
doubt that polyester fibres will keep their leading posi-
tion in the production of chemical fibres for their good
properties in application in textile and technical fabrics.
It is presupposed that their production will be in-
creased to 16.8 million t/year till 2000.

In the present, polyester fibres are prepared from
polyethyleneterephthalate (PET), partly from poly-
buthyleneterephthalate (PBT), polydimethylcyclo-
hexane terephthalate and experimentally from poly-
ethylenenaphthalate (PEN). Their assortment is being
extended by physical and chemical modifications,
mainly for special applications. From the interesting
types of PES fibres, we can mention:

— fibres prepared from polyethylenenaphthalate (PEN)
which have, compared with fibres from PET, higher
tenacity, dimensional stability and resistance to chemi-
cals and sea water, they are suitable for ship’s tackle
and nets (the firm Amoco),

— fibres from polybuthyleneterephthalate (PBT) have
excellent recovering properties and they are suitable
for home textile, especially for carpets,

— high contractile polyester fibres, under temperature
of the boil of water, they present contractibility to the
amount of 70 % and thus we gain high bulk fibres and
textiles,

— fibres with changed cross-section geometry — pro-
filed types, they have higher adhesive properties and
finished optical properties, higher voluminosity, and
their products have better parameters, from the view-
point of physiology of clothing,

— microfibres enable to prepare exclusive textile prod-
ucts and they give them new utility properties. Their ap-
plications are also in the preparation of new generations
of poremers, chamoises, paper for the cleaning of opti-
cal equipment, napkins, diapers, supersorbents, filters to
air-conditioners, liquid filters, textiles for medicine, etc.,

81



— bicomponent fibres S/S, M/F and radial segmental
type for the preparation of microfibres, for the improv-
ing of dyeability, shaping effect and physical and me-
chanical properties,

— high tenacious fibres gained from polymer with suit-
able molecular structure, of high purity without gels
and with high orientation to deforming process,

— easily dyeable fibres prepared by chemical modifi-
cation of PET, e.g. of aliphatic component, these fibres
are dyed without carriers under the low temperature,
— the assortment of air-textured fibres is extending. This
procedure enables to change properties within a wide
range for various fields of application,

— at the production of PET fibres in the following pe-
riod, KTF will have the main share.

The second most developing fibres are PP fibres.
According to the statistical data, 3.7 million tonnes of
all types of PO fibres, including tape types, were pro-
duced in 1994. Their dramatic development is condi-
tioned also by sufficient sources of raw materials, but
mainly by wide possibilities of application what follows
from versatile, specific and special properties of PP. In
processes of preparation of fibres, the technique and
new development elements are used as at other syn-
thetic fibres prepared from melt of polymers.

PP fibres and their products have broad fields of
application, and they are further being developed in har-
mony with new combinations with natural and other
chemical fibers. It is presupposed that the production of
PP fibres will have reached 4.2 million tonnes in 2000.

The interesting fields of application, for which new
assortments of PP fibres are being further developed by
way of innovation of their preparation processes and by
physical and chemical modification, are following:

— modified high contractile types for new types of car-
pets, upholstery fabrics, furniture textile fabrics and
coverings, quilts (nonallergic) prepared by new combi-
nation of stereoisomers,

— special types for floor coverings, facing of walls and
hangings, bed sheets, etc.,

— in the field of textile fabrics, modified types in blends
with other fibres are being developed for protective
and working clothes for demanding spheres of applica-
tion in the industry, medicine and biolaboratories,

— fibres with changed transversal and longitudinal ge-
ometry for winter and sport clothing and for warm-
ing inserts,

— fibres for integrated textiles with good moisture
transportation, and good parameters of comfort of
clothing (underwear, diapers, sport suits),

— compound fibres for new generations of poremers,
— microfibres prepared by classic procedures, further
on with the help of multicomponent M/F compounds
and melt-blown procedures; they are used for exclu-
sive clothes and sportswear and for technical applica-
tions,

— fibres for technical textiles like geotextiles for build-
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ing roads, highways, for stabilization of embankments,
dikes, water reservaoirs, for afforestation, etc.,

— modified and high tenacious fibres for reinforcement
of concrete for building industry, and for thermal insu-
lation of buildings,

- special fibres for sport playgrounds, ropes and
packages,

— modified types of fibres for drainage felts, filter ma-
terials, air conditioners,

— fibres for solving ECO problems, mainly fibres for
the separation of crude oil from water and gaseous
substances and for the protection of soil against con-
tamination by harmful agents,

— special fibres for transport, agriculture, food-
processing and chemical industries,

- multicomponent fibres on the basis of PP of M/F
type (polyfibrous and multicore type) whose mechani-
cal and chemical properties are changing, and it is
suitable also for the preparation of microfibres,

— bicomponent fibres of S/S and C/C types, especially
heterophyllous and thermobonding ones,

— bioactive PP fibres with wide fields of application in
textile, technical and medicine products.

The development of PA fibres is slower than the de-
velopment of PES and PP, however, PA fibres have
their fields of application which will be retained also in
the further period. In 1994, 3.921 million tonnes of PA
fibres were produced in the world, including aramids.
The total capacities of production of PA are 5.457 mil-
lion tonnes in 1995 and this year, their employment
has to be for 75 %. The assortment of fibres PA 6, PA
66 and PA 46 is developing.

The development of PAN fibres has stagnated for
even more than 5 years. In 1994, their production was
2.474 million tonnes. In 1995, efficiency capacities are
3.00 million tonnes, however, their employment has to
be for 82 %. Their development is conditioned by
sources of raw materials, by ecological problems in
processes of preparation and also by possibilities of
application. Their production has to be extended only
in China, India and the South Africa.

Cellulose fibres as the oldest type of chemical fibres
produced en masse undergo their renaissance after
a long time of stagnation and drop in production. The
reasons are lying partly in difficulties in supply of cot-
ton in the Far East, but it is also the consequence of
their preparation from unharmful dissolving systems in
conditions of larger productions, mainly when using
the solvent N-methyl-morpholine-N-oxide. Great atten-
tion is paid also to the employment of other solvents of
cellulose for the preparation of fibres, futher on, to the
preparation of suitable derivatives of cellulose as
carbamate of cellulose, HEC, HPC, and to the extension
of production of cellulose fibres for cigarette filters.

In 1995, the production of cellulose fibres reached
3.270 million tonnes (and 0.552 million tonnes of ac-
etate fibres), i.e. increase of 4.5 % in comparison with
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Table 8. Producer of the multicomponent — heterofilic Fibres

Linear Lenght

Company Fibres Trade density cut
mark

[dtex]  [cm]
BASF PET/PE & “Colback” 1.6—10 1—6
PET/PA
Chisso PP/PE “ES Fiber” 0.9—18 0.2—5
Daiwabo PP/PE
Danakion PP/PE “Danaklon” 1.5—6 0.2—2.5
Du Pont PET/CoPET “Corebond”
Hoechst PET/PE & “Celbond” 2—3 0.2—3
Celanese PET/CoPET
ICI PET/CoPET & “V544" 2—4 2—6
PAG6/PAG6
Kanebo PET/CoPET & “Bellkombi” 2—4 2—6
Kuraray PET/PE “Sofil” 2—3 1.2—2
Montefibre PET/CoPET “Terital” 4 2
Sam Yang PET/CoPET 2—4 2—6
Teijin PET/CoPET “TBS” fine short
Toyobo PET/CoPET “Estrana” 3—6 3—6
Ube-Nitto PP/PE Upto 20 3—6
Unitika PET/CoPET & “Melty” 2—4 2—6

PET/PE

CoPET - Copolyester polyethylene teraphthalate and
polyethylene isophthalate

PA — Polyamide 6 or 66

PE — Polyethylene

PET - Polyethylene terephthalate
PP — Polypropylene

the year 1993, and the efficiency capacity in 1995 is
3.252 million tonnes.

The further research and development of cellulose
fibres is based on solving and improving the proc-
esses of production on the basis of N-methyl-
morpholine-N-oxide solvents for the type Lyocell-
Tencel and Alceru fibres whose capacity of production
is supposed to be about 10 000 t in the next years.
There is also speculation about utilization of
carbamate of cellulose and about extension of acetate
fibres. New capacities of production of viscose fibres
are also built in India, China, Indonesia and Thailand.
Great attention is still paid to the development of pro-
duction processes of viscose fibres: to decreasing the
consumption of CS,, to increasing the reactivity of cel-
lulose, to hermetization of machineries and regenera-
tion of CS,. The development of continuous machinery
continues with the increasing of efficiency speeds,
mainly at viscose rayon [44]. The speeds of spinning
process 400 up to 800 m/min~! were verified experi-
mentally. For the time being, this knowledge of spin-
ning process under high speeds is not in tune with ki-
netics of washing at continuous preparation. Further
on, the development of production of rayon is aimed at
its non-twisted types, at increasing the quality, mainly
equability of dyeing, and at improvement of workabil-
ity. Presumably, renaissance of production of cellulose
fibres will continue also in the following years. Proper-
ties of cellulose fibres prepared by various ways are
givenin Tab. 9.

Vidkna a textil 3 (3) 72—88 (1996)

Fibres for technical applications will develop by
modifications of basic types of chemical fibres and for
demanding spheres of application, also on the basis of
aromatic polymers as aramids, aromatic copolyesters,
polyetherketones, polyetherimides, polysulphones,
and on the basis of macromolecular polyolefines (PE,
PP) and vinyl polymers as PVA, further, on the basis
of C-fibres, oxides of Al, Zr, nitrides of boron, silicates
of boron, glass types of fibres and metal fibres.

Great attention is paid to the development of
bioactive and biologically degradable fibres (chitinous
ones), further on to microfibres, heterophylious and
thermobonding ones, superabsorptive and elastic fibres.

Microfibres represent an assortment of fibres with
important impact upon exclusive clothes, sportswear
and rainwear, but also upon technical textiles, espe-
cially upon filtering materials with high separation ef-
fectiveness, etc. Under the term of microfibres, we
usually understand fibres which are very fine, 1—0.3
dtex, and superfine, with fineness below 0.3 dtex.
Microfibres from PA and PET and PeCe were pro-
duced in Japan, Russia, USA and Slovakia as early as
the 1970s. In Europe and USA, their significant de-
velopment has happened as late as the last decade, es-
pecially of PET, PP, PAN, viscose staple, but also of
aromatic fibres. Microfibres have higher specific surface,
lower stiffness of flexure and higher coefficient of friction.
Textile products have soft touch, higher covering power,
higher fall, lower lustre and higher reception of dye.

Large specific surface of microfibres and their fine-
ness will be presented in textiles by small size of
pores, about 3000-times less than drop of water, and
they are about 3000-times bigger than water in vapour
state, thus they show as waterproof, but permeable to
vapour. In the present, they are being increasingly ap-
plied in clothing industry to fashionable clothes, sports-
wear and clothes for leisure. In blends with Vs, they
are suitable for daily and night underwear and socks.
In home textile, they are applied as coverings, decora-
tive fabrics and curtains. Microfibres find their applica-
tion also in the production of new generation of
poremers, thermal and insulating filter products, mate-
rials for health institutions and hygiene, also as
absorbents (of oil, dyes and various substances), pa-
per-making products (for cleaning the optical equip-
ment, napkins), biclogic applications (carriers of en-
zymes), ion exchangers and as separators in accumu-
lators, etc.

The preparation of microfibres is basically carried
out by four procedures:

- Modified procedure of spinning process of POY,
HOY and subsequent final operations.

— The preparation of segmental fibres from incompatible
polymers (PET/PA, PP/PA, PP/PET, PS/PA, PET/PS).
— The preparation from blends of incompatible poly-
mers of type M/F (polyfibrous and sea-island ones),
PS/PA/MF, PP/PA/MF, PP/PET, PS/PET (Fig. 7).
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2. Sea-island
type

1. Polyfibrillar
blend

— The preparation from melt of palymers by the proce-
dure melt-blown.

~ The preparation from solutions of polymers by spin-
ning process — by draw off by means of gaseous me-
dium.

Already in the present, products from microfibres
with fineness 0.4—1.0 dtex are getting into category of
bigger utilization in the sphere of textile and technical
fabrics. We can expect that in future, they will develop
further on and reach interesting economic share of the
total production of chemical fibres.

Today, heterophyllous fibres represent an interest-
ing group of chemical fibres prepared by physical
modification from existing polymers with different pa-
rameters of molecular and overmolecular structure.
Their preparation is based most frequently on
a combination of two polymers creating systems C/C,
S/S, Ex/P, M/F (polyfibrous and multinuclear) and
multilayer one. The most frequent utilization of these
fibres is in nonwoven textiles as thermobonding fibres.
Further on, they improve elastic properties, latent
crimping, enlarging of bulkiness, shape stabilities,
dyeability, heat accumulating properties, light and ther-
mal conductivity, or cool effect.

At PES fibres, the following combinations are the
most frequent:

— heat accumulating PES fibre (Solar), type C/C, while
the core is created by PET, containing ZrC, and the
cover — by modified PET

— conductive PES fibre (Megana E) of C/C type where
the core is created by PET with high concentration of
conductive metal component and the cover is PET

— PES fibre S/S with latent ability of crimping, created from
PET with different molecular weight, or PET and PEI
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3. Separation 4. Splitting
type

5. Splitting
type

6. Multi-layer
type

//)

type

— fibre of M/F type and multilayer PP/PET/IPA
(interphase agent), PET/PA/IPA, PET/PS/IPA for the
preparation of fine fibres

— fibre of type C/C with the core from PET and the
cover from PA, by that the economy of production is
solved, and dyeability and adhesion is better

— antistatic PES fibre of type C/C where the core is
modified PES and the cover is PET

— PES fibres with melange effect which is based on
the combination of PET and modified PES with profiled
cross section

— PES (SCY) fibres with cool effect, of type C/C where
the core is created by PET with high concentration of
ceramic powder. The fibre absorbs solar radiation very
well. This principle of modification will develop also in
the further period because it enables to gain a wide
range of fibres with special properties.

For the last 15 years, great attention is paid to the
development of superabsorptive materials, fibres and
fibrous materials whose production in this period is
bigger than 300 000 t/year. These materials have high
absorptive ability of aqueous solutions — even several
multiples of their weight, with ability to retain liquid
even under pressure. Their application is especially in
the form of nonwoven textiles in mixtures with other fi-
bres and that in products for hygienic purposes, but as
well as in the form of technical textiles (seals, compo-
nents for underground, optical and electric conduits).
The gaining of these fibres is based especially on the
basis of cross-linked copolymers of acrylic acid, on the
basis of vinyl monomers and derivatives of cellulose
(KMC, HEC, HPC).

The preparation of superabsorptive materials is car-
ried out by three procedures basically:
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— spinning process of superabsorptive polymers and
their subsequent cross-linking

— processing of nonwoven materials from other fibres
with superabsorptive polymers and their subsequent
cross-linking

— purposeful chemical transformation of classic types
of fibers, e.g. carboxymethylation, hydroxyethylation
and hydroxypropyllation of cellulose fibres, transfor-
mation of nitrile groups of PAN fibres into carboxyl
ones.

The further development of these fibres will be con-
ditioned by extension of their application, mainly in the
field of technical textiles.

In the last decade, a new phenomenon has entered
the relations supplier — buyer and that is the certifica-
tion of products. The introduction of compulsory certi-
fication of selected groups of textile products in our
country is recently the subject of broad discussions
and speculations — why this step was made from the
side of UNMS.

In the sense of definition according to STN EN
45 0111, the certification is the activity of the third side
showing achievement of adequate confidence that
properly identified product, procedure or service is in
accord with the prescribed norm or another normative
document.

The certification is basically the verification of state
testing office that by its parameters, the appropriate
praduct is fully in accord with norms, technical or leg-
islative regulations set down in The Decree of UNMS
SR in the case of compulsory certification, or by
specifiable parameters of applicant for registration in
the case of optional certification.

The declaration of UNMS SR about the introduction
of compulsory certification of selected groups of textile
products concerns directly also the fibres which re-
main the carrying material of each textile. The reasons
of UNMS SR for declaration of compulsory certification
are especially following:

— The protection of consumer against purchase of
poor-quality products in selected groups, particularly of
those which come within illegal imports.

— The protection of health of population, particularly
children under 3 years of age, against unfavourable
influences of dangerous substances which can occur
in textiles, partly in entry raw materials, partly they can
be added during various chemical and textile
processings of fibres, textiles and their products.
Formaldehyde, heavy metals (As, Pb, Cd, Co, Cr, Ni,
Cu, Hg) are the point in question, but also pesticides
in natural fibres, various additives in chemical fibres,
conservation substances on the basis of halogenated
hydrocarbons and other harmful substances.

The range of compulsory certification of textile prod-
ucts is given by The Decree of UNMS SR, number 69/
1994, where textile floor coverings, textile wall cover-
ings, textiles impregnated by another method, lami-
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nated or coated, painted canvases for theatrical
stages are mentioned. The Decree of UNMS SR,
number 84/1994, comprises textiles for the production
of children’s clothes, textile products for children under
3 years of age, sewing threads, fine ladies’ stockings.

Optional certification is carried out for other textile
and clothing products, dyes, pigments, lubricants,
tensides, selected products of home and consumer
chemistry. The scale of evaluated and certified param-
eters is given by an applicant for the registration and
a representative of SKTC.

For the realization of the mentioned intents and for
the increase of quality of textiles, it is inevitable to
know also the methods of evaluation of fibres and tex-
tiles in laboratory conditions.

CONCLUSION

In its all history and existence, the development of
production of chemical fibres in the world has had
a growing tendency, except for World War Two, the
years of crude oil crisis in 1973—1975 and the slight
depression in the year 1982.

The importance of chemical fibres as a raw material
for textile industry and the rest branches of national
economy is increasing proportionately to the growing
of demands on properties of fibres and their products
as well as to the fall in natural resources.

On the assumption of the current trend of population
growth and if no world disaster occurs, about 7 billion
people will dwell on Earth towards the end of 2000
(Tab. 1). This number of population will require an in-
crease in the production of chemical fibres from cur-
rent 26 million tonnes in the year 1995 to about 30 mil-
lion tonnes in 2000 while the consumption of cotton
and wool is supposed to be about 23 million tonnes
and 2.3 million tonnes respectively and the total con-
sumption is expected to amount to 55 million t/year.

For the next period up to the year 2000, there is an
assumption of the biggest development of PES and
PP fibres, and renaissance of the production of cellu-
lose fibres will continue.

The production of chemical fibres has been very sig-
nificant for the development of economy of Slovakia
and the Czech Republic until now. It has substantially
influenced the structure of textile industry and the rest
branches of national economy. Dramatic development
of the production of chemical fibres happened in our
country after World War Two, mainly after the year
1950. The development of production of fibres leaned
upon strong technical potential created by VUCHYV,
research and development departments of manufac-
tures, CHTF SVST — the department of fibres and
textile, and by other universities and research insti-
tutes in Slovakia and Bohemia. During the past 46
years, the production of chemical fibres has been in-
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creased more than 8-times. The major part of produc-
tion was linked up to the former Comecon markets and
the markets of Western Europe. After the year 1990,
a drop of sale, and thus a decrease in the fibre produc-
tion, was experienced. In 1993, the production of
chemical fibres has started to grow again, after
reorientation to the Western European markets.

The development of chemical fibres as well as our
own scientific, research and development activity un-
til now has enriched our society with products which
are utilized on a large scale, it has represented a great
economic contribution, increased employment rate
and also solved transformation of the structure of pro-
ductions in some localities, and thus it has contributed
to their recovery. The most valuable “currency” is,
however, the wide range of knowledge which would
have to be put to use by us in the following period.

There is a real assumption that after finishing the
privatization process, more positive conditions will be
created for the further development of chemical fibres
in our country, yet. However, it will require better har-
monization of interests of separate producers of fibres
in our country, better utilization of our technical poten-
tial and competence of managements so that again,
the fibre industry will become a model of chemistry,
within its new organization structures. Thus conditions
for successful entering of this branch to the 3rd millen-
nium would be created.
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HLAVNE ETAPY ROZVOJA CHEMICKYCH VLAKIEN
VO SVETE A U NAS

Jambrich, M., Marcingin, A., ‘Budzak, D., Varga, T., "étupék, A., "Jambrich, P.

Chemickotechnologicka fakulta, STU, Bratislava
‘Vyskumny ustav chemickych vlakien, a. s., Svit
"ISTROCHEM, a. s., Bratislava

Uplynulo uz 76 rokov od zacatia vyroby chemickych
vlakien na Slovensku. Mézeme konStatovat, ze toto
odvetvie pevne zakotvilo v priemyselnej vyrobe a patri
k progresivnym oblastiam chemického priemyslu u nés.

Vyznam chemickych vidkien ako suroviny pre textil-
ny priemysel a dblezité odvetvia narodného hospodar-
stva ako je doprava, polnohospodarstvo, potravinar-
stvo, strojarsky a chemicky priemysel, stavebnictvo
a iné, vzrasta umerne so zvy$ovanim narokov na
vlastnosti vlakien a ich vyrobkov a tiez s poklesom
zdrojov prirodnych viakien. Pouzitie chemickych via-
kien dnes presiahlo 50 % podiel zo spotreby vSetkych
druhov viakien a to v oblasti oSatenia, bytového textilu
a v oblasti technickych aplikacii [1, 2, 3, 4, 6, 7].

Dejiny vyvoja vldkien su rovnako staré ako dejiny
civilizacie ludstva. Za obdobie asi 7000 rokov pouzi-
vania textilnych viakien boli az do konca 19. storocia
pouzivané iba lan, vina, bavina, juta, konope a prirod-
ny hodvab [1, 4, 5].

Kvantitativne poziadavky s prirastkom obyvatelstva
neboli a nie su v sulade so zdrojmi prirodnych viakien
z dévodov rozSirovania ploch na pestovanie potravi-
narskych produktov, ale tiez zvySovanim narckov na
uzitkove vlastnosti textilii a postupna aplikacia viakien
v technickych textiliach iniciovali chemikov a fyzikov
na hladanie novych ciest ziskania vlakien.

Koncom 19. a poCiatkom 20. storocia sa rodi
priemyselna vyroba chemickych viakien z regenero-
vanych prirodnych polymérov a tesne pred druhou
svetovou vojnou sa objavuju prvé priemyselne vyraba-
né a spracovavané syntetické vldkna v prirode sa
nenachadzajuce [1, 5].

Chemické vlakna su teda legitimnym dietatom nas-
ho storocia. Ich rozvoj bol taky velky, Ze dnes ich
spotreba vo vSetkych oblastiach aplikacie, t.j. v textil-
nych, bytovych ale tiez technickych textiliach prevysu-
je 50 % spotrebu vSetkych druhov vlakien [1].

Za predpokladu su¢asného trendu rastu obyvatel-
stva a ak neddjde k celosvetovej katastrofe, bude kon-
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com storocia na Zemi cca 7 mld. ludi. Toto mnozstvo
obyvatelstva si vyZiada zvy$enie vyroby chemickych
vldkien zo sucasnych 21,5 mil. t vr. 1993 na cca
30 mil. t v roku 2000, pricom sa predpoklada spotreba
baviny cca 23 mil. t a 2,3 mil. t viny a celkova spotreba
viakien mala by sa pohybovat okolo hodnoty 55 mil.
t/r [9], (obr. 1 a Tab. 1).

Z uvedenych prehladov na obr. 1 a Tab. 1 vyplyva,
ze vyraba chemickych vldkien v celej svojej existencie
mala stupajicu tendenciu, okrem ll. svetovej vojny,
rokov ropnej krizy 1973—1975 a miernej depresie
v r. 1982. V tomto obdobi sa najviac rozvijaju PET
a PP vldkna [9, 10].

Polyamidové vidkna vykazuju stagndaciu s nizkym
prirastkom v Azijskych $tatoch a USA. Polyakrylové
vlakna stagnuju s malym prirastkom vyroby v Azii
a Mexiku [10, 11]. Celulozove viakna napriek niekto-
rym novym vyrobam mali dlhodoby pokles vyroby az
do r. 1993 k Comu podstatne za posledné tri roky pris-
peli stredo- a vychodoeurdpske krajiny. Nové kapaci-
ty na klasické viskdzove a acetatove vlakna sa buduiju
v Cine, Indii, Indonézii, Thajsku a Rusku a na baze
rozpustadia N-metyl-morfolin-N-oxidu v zap. Europe,
USA a v Rusku [10].

Velky rozvoj sme zaznamenali v oblasti novych sor-
timentov vidkien cestou fyzikalno-chemickej modifika-
cie klasickych typov vidkien. Pre technické aplikacie
boli rozvijané vlakna na baze aromatickych polymerov,
uhlikovych substancii a s vyuzitim vysokomolekulo-
vych polymérov xerologelovym zvlaknovanim [1, 3,
11,12, 44].

Vyroba chemickych vidkien v doterajSom rozvoji
hospodarstva na Slovensku a v Cechéch a ich ekono-
mika mala velky vyznam pre rozvoj narodneho hospo-
darstva.

Prudky rozvoj vyroby chemickych vidkien u nas nas-
tal po druhej svetovej vojne, najma po r. 1950, ktory
vyplynul z dlhodobej koncepcie rozvoja narodného
hospodarstva vypracovanej v r. 1950.
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Prva vyroba chemickych vidkien bola u nds zavedena
vr. 1919 v SH Senica a v Moravskej Chrastave. V r. 1950
produkcia chemickych vlakien predstavovala na baze
celulézy 26587 t a na baze syntetickych polymérov
52 t. Chronoldgia zavadzania vyroby jednotlivych
druhov chemickych vldkien a zakladania novych
podnikov na ich vyrobu je uvedena v Tab. 5.

V Tab. 6 uvadzame vyrobu chemickych vlakien na
Slovensku a v Cechach od r. 1918. Z Tab. 6 vyplyva,
ze rozvoj chemickych vlakien v uplynulych 45 rokoch
zaznamenal u nas vysoku dynamiku a ze ich vyroba
do r. 1989 vzrastla viac ako 8-nasobne. Prevazna €ast
bola viazana na byvalé trhy RVHP a trhy zdpadnych
Statov. Po roku 1990 dochadzalo k poklesu odbytu
vlidkien a tym aj produkcie. V r. 1994 opéat vyroba
chemickych vidkien zacina stupat a to po preorientacii
na zapadné trhy. V predchadzajucom obdobi najviac
sa rozvijali PA, PET a PP viakna. Mnozstvom vyroby
chemickych vidkien na 1 obyvatela sme sa zaradili
medzi popredné priemyselne vyspelé krajiny.

Vychadzajuc z predpokladu, Zze v obdobi do r. 2000
nemozno ocakavat zavedenie nového masovo
pouzitelného vldknotvorného polyméru, dalsi rozvoj
chemickych vlakien bude zohladnhovat nové existujlice
podmienky so zameranim na:
kvantitativny narast klasickych typov vidkien v sulad-
e s prirastkom obyvatefstva a so zvySovanim naroc-
nosti v spotrebe a rozsirovanie vidkien v technickych
aplikaciach
zvySovanie kvality a rozSirovanie sortimentu vldkien
postupmi fyzikalno-chemickej modifikacie klasickych
typov polymérov a vlakien
modernizaciu suasnych vyrob cestou kontinualizécie,
automatizacie a monitorovania rozhodujucich techno-
logickych operécii pre zvySenie a zlepSenie kvality
a ekonomiky cestou elimindcie kritickych miest
rozSirovanie vyroby vidkien s vysokymi parametrami
technickej aplikovatelnosti a zavadzanie novych
druhov chemickych vlakien pre technické ucely
ekologizaciu sucasnych vyrob viakien, spracovanie
odpadov a vyuzitie chemickych vlakien pre rieSenie
EKO problémov ovzdusi, odpadovych, povrchovych
a spodnych vdd a ochrany pbédy pred kontamina-
ciou s nevhodnymi substratmi.

ZAVER

Rozvoj vyroby chemickych vidkien vo svete v celgj
svojej histdrii a existencie mal stipajticu tendenciu,
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okrem 2. svetovej vojny, rokov ropnej krizy 1973—75
a miernej depresie vr. 1982.

Za predpokladu su¢asného trendu rastu obyvatel-
stva a ak neddjde k celosvetovej katastrofe bude kon-
com storocia na Zemi cca 7 mld. ludi (Tab. 1). Toto
mnozZstvo obyvatelstva si vyziada zvySenie vyroby
chemickych vldkien zo suc¢asnych 24 mil. t v r. 1994
na cca 30 mil. t v r. 2000, pricom sa predpoklada
spotreba baviny cca 23 mil. t aviny 2,3 mil. t
a celkova spotreba vldkien mala by sa pohybovat
okolo 55 mil. t/r.

Pre najblizsie obdobie do r. 2000 sa predpoklada
najvacsi rozvoj PES a PP vlakien a celulozove vlakna
budu pokracovat v renesancii vyroby.

Vyroba chemickych vldkien v doterajSom rozvaji
hospodarstva na Slovensku a v Cechach a ich ekono-
mika mala velky vyznam pre narodné hospodarstvo.
Podstatne ovplyvnila Struktdru textiiného priemyslu
a ostatnych odvetvi narodného hospodarstva. Prudky
rozvoj vyroby chemickych vidkien nastal u nas po
druhej svetovej vojne, najmé po r. 1950. Rozvoj
vyroby vldkien sa opieral o silny technicky potencial
tvoreny VUCHV, VVZ s technickymi Utvarmi podnikov,
CHTF SVST katedru vlakien a textilu a o dalsich VS
aVU apracoviska akadémii na Slovensku
a v Cechach. Za uplynulych 48 rokov vyroba chemic-
kych vidkien vzrastla viac ako 8-nasobne. Prevazna
Cast vyroby bola viazana na byvalé trhy RVHP a trhy
Zapadnej Eurdpy. Po r. 1990 dosio k poklesu odbytu
vlakien na trhoch RVHP a tym aj ich produkcie. V r. 1993
opét vyroba chemickych vldkien zacina stupat a to
v dbsledku preorientacie na zapadné trhy.

Doterajsi rozvoj chemickych vidkien i vlastna vedec-
kd a vyskumno-vyvojova cinnost obohatila nasu
spolo¢nost produktmi Sirokej spotreby, mala velky
ekonomicky prinos, zvySila zamestnanost a rieSila
i restrukturalizaciu vyrob v niektorych lokalitach, ¢im
prispela k ich ozdraveniu. NajcennejSou devizou su
vSak velké vedomosti, ktoré by sme mali ztrocit
v dalSom obdobi.

Je redlny predpoklad, Ze po ukongeni privatizacného
procesu sa vytvoria este priaznivejSie podmienky pre
dalsi rozvoj chemickych vidkien u nas. Bude to vSak
vyzadovat lepSie zladenie zaujmov jednotlivych vyrob-
cov vldkien u nds, lepsie vyuzitie ndsho technického
potencialu, kvalifikovanosti manazmentov tak, aby
vlaknarensky priemysel sa stal opat vzorom chémie
v jej novych organizaénych Strukturach, ¢im by sa
vytvorili predpokiady pre Uspesny vstup tohoto odvet-
via do 3-tisicrocia.
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RHEOLOGICAL BEHAVIOUR OF DISPERSE DYE
PRINTING PASTES

Prasil, M., Dang, T. L.

Faculty of Textile Engineering
Technical University of Liberec, Czech Republic

The influence of temperature, concentration of disperse dyes and thickeners on the rheological
behaviour of disperse printing pastes is mathematically described and evaluated.

Die Einfliisse von Temperatur, Dispersionfarbstoffkonzentration und Verdickungsmittel auf das
rheologisches Benehmen vom Dispersiondruckteig sind mathematisch beschrieben und

ansgewertet.
”A‘IH)IHHC rexepatypbl, KOHICHTPAIUA JAUCHEPCHBEX I\'|)21CM'['C[|(‘,H U 3aYCTUTECACH HL PCOJOTIHICCKNEC
CBOUCTBA AUCHCPCHBIX HCYATHLIX NACT MATCMATUYCCKU OTTMCAHO M OILCHCHO.

Vplyvy teploty, koncentracie disperznych farbiv a zahustovadiel na reologické chovanie
disperznych tiskacich past si matematicky popisané a hodnotené.

INTRODUCTION

During printing of textiles, the printing pastes are
under mechanical tension, resulting in their deforma-
tion. Rheology deals with the mechanical properties of
deformable materials, causes, and the relationship
between different types of deformation. It differenciates
two basic types of flowing systems i.e. Newtonian and
non-Newtonian [1].

The viscosity of most printing pastes is not constant
but decreases with the velocity gradient. Such sub-
stances are called non-Newtonian and can be divided
into five types, structurally viscous, dilatant, plastic,
thixotropic and rheopexic. Measured viscosity values
of non-Newtonian liquids are called apparent
viscosities, meaning that they apply at only one velocity
gradient. Since a non-Newtonian liquid has as many
apparent viscosities as there are velocity gradients,
only a viscosity profile can display the wide range of
attainable viscosities. Hence, to characterize
a non-Newtonian fluid, it is necessary to make shear
tension-velocity gradient determinations at many points.

EXPERIMENTAL

In the experimental part, we evaluated the influence
of temperature, disperse dyes and the concentration of
thickeners on the rheological behaviour of printing
pastes which are used in printing polyester fabrics.

The measurements of viscosity were done on
a rotational viscometer Rheotest Il, manufactured by
Prifgeratewerk, Medingen, Germany, at temperatures
of 25, 35, 45, 55 and 65 °C. The thickeners used were
Prisulon SPE 90 and Lyoprint TFB + TFC.

Prisulon SPE 90, manufactured by Chemische
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Fabrik Tubingen, Germany [5], is a polysaccharide
containing carboxyl groups.

Lyoprint TFB + TFC manufactured by Ciba-Geigy,
Switzerland [6] are water-soluble dispersions contain-
ing polyacrylic acid.

In determining the influence of disperse dyes on the
viscosity of thickeners, the following commercial
Ostacet dyes were evaluated

C.l. Disperse Yellow 42
C.|. Disperse Orange 31
C. I. Disperse Red 121
C. I. Disperse Red 54
C. I. Disperse Blue 79

The paste prepared according [7] contained 30 g of
the dye per kg of the printing paste.

RESULTS AND DISCUSSIONS

Rheological behaviour of printing pastes were de-
duced during twelve shear velocities within the margin
of 1—437 s7'. On both thickeners, Prisulon SPE 90
and Lyoprint, the viscosity decreased with an increase
in gradient, which is advantageous for printing. To
evaluate the experimental results of viscosity meas-
urements, Ostwald’s empirical model was used

T=KD"

where T is the shear tension
K is the apparent viscosity at unit gradient
of shear velocity
D is the velocity gradient
n is the coefficient which specifies
the deviation from Newtonian behaviour
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Within temperature margin of 25—65 °C, the value
of K of the thickener Prisulon SPE 90 decreased by
68 %, which shows a large decrease in viscosity. The
value of the coefficient n, on the other hand, increased,
which means that at higher temperatures there is
a decrease in pseudoplasticity and the rheological be-
haviour of the printing paste approaches Newtonian
liquid (Fig. 1).

Temperature [°C] K n
3 % Prisulon SPE 90
25 17,48 0,41
35 13,56 0,43
45 11,24 0,44
55 9,29 0,45
65 5,51 0,54
4 % Prisulon SPE 90
25 27,78 0,38
5 % Prisulon SPE 90
25 53,56 0,33
6 % Prisulon SPE 90
25 77,82 0,31

Fig. 1. Apparant viscosity K and coeficient n calculated from
Ostwald’s model for the thickener Prisulon SPE 90 for differ-
ent concentrations and temperatures.

B without dyestuft

! C). Disperse Yelow 42 |

C\ Disperse Orange 31

-1 [ C) Disperse Red 121
Il C) Disperse Red 54

.| 2] CX Disperse Blue 79

Viscosity [ Pa.s |
o
L

Prisulon SPE 90

Lyoprint
Fig. 2 Changing of the viscosities of the pastes containing 30 g/kg of the
different disperse dyes at the velocity gradient 16,2 st

The influence of temperature on viscosity is less on
the synthetic thickener Lyoprint, which is more accept-
able for printing.

Evaluating the influence of the chosen Ostacet dyes
on the flowing behaviour, it was found that all the tested
dyes decreased the viscosity of the thickeners (Fig. 2).

The apparant viscosity K decreased, in pastes con-
taining Prisulon SPE 90, by an average of 15 %.lt is
important to take this effect into consideration during
preparations of printing pastes, so that the quality of
the prints won't be worsened.

In printing pastes with Lyoprints, there was a great
decrease in viscosity which was caused by the sensi-
tivity of the thickener to ionic substances. The de-
crease averages 80 % and for the tested disperse
dyes, the use of this thickener is disadvantageous.

90

20 — -
:k ) —
« PR = Prisuion Z-
Y Sy N .
15 4 "
— “, A
o " E
g S
— 10 \\ » 5
z ¢ n
3 . 3
3 OO e
= 54 .. 3 ‘ . A
\.,,\ . A
| S A
e e
=lag 4
0 ——r T — =
o1 1 10 100

Velocity gradient [s7]

Fig.3 Relationship between viscosity and velocity gradient for printing pasts ©:-5 -« -
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In the other part, the influence of the concentration
of the thickener Prisulon SPE 90 in the printing pastes
with the dye C.I. Disperse Orange 31 on the rheologial
behaviour of that paste was evaluated.The viscosity
vehemently increased with an increase in the concen-
tration of the paste (Fig. 3).

The dependence of viscosity on the velocity gradient
was mathematically ellaborated. The apparant visco-
sity increased by more than five times when the con-
centration was increased from 3 to 6 %. On the other
hand, the value of the coefficient n decreased when
the concentration of the thickener was increased.

The rheological behaviour of the printing paste is
more anomalous.

CONCLUSION

When using thickeners in textile printing, it is impor-
tant to know their rheological behaviour. The flowing
curves of printing pastes were evaluated by Ostwald's
model. The calculated coefficients can be used for
evaluating different printing pastes. On this basis, it's
possible to draw a database of the optimalisation of
the rheological behaviour of printing pastes with de-
pendence on the type of the printing equipment,
printed textile and design, which will help in acquiring
quality prints with high reproducibility.
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REOLOGICKE CHOVANI DISPERZNICH TISKACICH PAST

Prasil, M., Dang, T. L.

Textilni fakulta 5
Technické univerzita v Liberci, Ceska republika

Jakost tisku je ve zna¢né mife ovlivnéna reologickym
chovanim tiskacich past. Toto chovani bylo studovano
uréenim smykoveého napéti a viskozity v Sirokém roz-
mezi gradientd smykovych rychlosti (1—437 s™).
VSechny zkoumané tiskaci pasty vykazovaly pseudo-
plastické chovani a k jejich hodnoceni byly pouzity
koeficient tekutosti a zdanliva viskozita pfi jednotko-
vém gradientu smykové rychlosti. Pomoci téchto dajd
byl popsan vliv teploty, disperznich barviv a koncentra-
ce zahustovadla na reologické chovani tiskacich past
pouzivanych k potiskovani polyesterovych textilii.
Vysledky teplotni studie ukazuji, ze viskozita zahuSto-
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vadla Prisulon SPE 90 znacné klesa s rostouci teplo-
tou. Ve sledovaném rozmezi teplot 25—65 °C klesla hodnota
zdanlivé viskozity vypottené z Ostwaldova modelu o 68 %,
coz predstavuje znatnou anomalii tekutosti.

Sledovanim vlivu vybranych Ostacetovych barviv na
tokové vlastnosti bylo zjiSténo, ze vS§echna zkoumana
barviva snizovala viskozitu zahustek, coz je tfeba pfi
pripravé tiskacich past vzit v uvahu.

Matematické popsani zavislosti viskozity na gra-
dientu smykové rychlosti pfispiva k automatizaci
procest pfipravy tiskacich past atim k ziskani
jakostnich tiskd s vysokou reprodukovatelnosti.
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Influence of the Antraquinone Pigment on Crystallization
of Polypropylene

A. Marcingin, A. Ujhelyiovd, *K. Marcincin, T. Marcin&inova

Slovak Technical University, Faculty of Chemical Technology, Bratislava
*Water Research Institute, Bratislava

The effect of organic pigment C.I.P. Red 177 as nucleating agents, on crystallization of poly-
propylene has been studied by DSC. A significant effect of antrachinone pigment to form struc-
ture modifications with a lower melting point, particularly the B-modification has been shown.
Thermograms of polypropylene containing pigment Red 177 exhibit four transition regions with
the following temperature intervals: |. 416—418 K, [l. 423—425 K, Ill. 430—432 K and V. 437—
439 K. For evaluating the B-nucleation effect of pigments, the ratio Z = (AH; + AH,)/(AH; + AH,)
was suggested.

Mittels DSC wurde der EinfluB vom organischen Pigment C.I. Red 177 als Keimbildungsmitte!
auf die Kristallisation des Polypropylens untersucht. Man stellte einen signifikanten Einflu3 des
Anthrachinonpigmentes auf die Entstehung von Strukturmodifikationen mit niedriger Schmelz-
temperatur, besonders der pB-Madifikation, fest. Die Thermograme des Red 177 enthaltenden
Polypropylens erweisen vier Ubergangszonen mit folgenden Temperaturintervalen: |. 416—418 K,
11. 423—425 K, IIl. 430—432 K und 1V. 437—439 K. Die Wirkung der B-Nukleation wurde mittels
Parameter Z = (AH, + AH,)/(AH; + AH,) ausgedriickt.

Merosiom JICK Gbi0 ucciienosano pamsnue opraumueckoro nurmenra C.1. Pigment Red 177 kak
HYKJICATIMOHHO M 06 aBKKM HA KPUCTAATU3AIMI0 noaunponunicia. buiiio noayyeno Goubimoe BalHue
AHTPAXMHOHOBO IIMIMCHTA Ha 06 pa30BaAHUC CTPYKTPY PHBIX S-MoauduKainii ¢ 60.10¢ HU3KOM TeMIepatypoi
iaasiacHusn. ‘TepMorpampl oJunponuicHa ¢ 100aBkoi aHTPAXMHOHOBO 1urveHTa Red 177 nokasnisaior
ueThipy 00.1aCTH nepexoa ¢ uurepsaiamu remneparyp: L 416—418 K, 2. 423—125 K, 3. 130—132 K,
4. 437—439 K. ]l Bulpazkenusn BAMIHUA B-HYyKIleallun Ipearaetes napaserp Z = (AH, + AH,)/(AH;
+ AH,).

Metodou DSC sa Studoval vplyv organického pigmentu C. I. Pigment Red 177 ako nukleacnej
prisady na krystalizaciu polypropylénu. Zistil sa vyznamny Gc¢inck antrachinonového pigmentu na
tvorbu Struktdrnych modifikacii s nizSou teplotou topenia, zvlast B-modifikdcie. Termogramy
polypropylénu s obsahom antrachinonového pigmentu Red 177 vykazuju Styri oblasti precho-
du s intervalmi teplét: 1. 416—418 K, Il. 423—425 K, Ill. 430—432 K a IV. 437—439 K. Pre

vyjadrenie U€inku B-nukleacie sa navrhuje parameter Z = (AH, + AH,)/(AH; + AH,).

INTRODUCTION

There are three polymorphic modification of isotactic
polypropylene «, B, y and the fourth smectic form. Dur-
ing crystallization of polypropylene from a melt, mainly
its stable a-crystalline modification with a melting point
of approximately 438 K (165 °C) is formed. By varia-
tion of the cooling rate of the polymer and due to the
influence of nucleation agents one can obtain struc-
tural modifications with a lower melting point, mostly
the B-modification, with a transition temperature of
about 425 K (152 °C) [1—10]. The melting tempera-
ture also affects the size of crystallites and the perfec-
tion of the crystalline structure in the frame of the same
structural modification [5]. Contemporary works have
been orientated mainly towards the elucidation of the
mechanism of f—a transitions [5, 9, 11] and the selec-
tive effect of nucleation agents [8, 10, 12—14].

For the nucleation effect of solid particles (fillers, pig-
ments) during PP-crystallization, both the crystalline
structure of particle surface as well as physical inte-
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ractions on the interface particle — polymer play an im-
portant role [8, 10, 15]. These interactions are interest-
ing from theoretical as well as practical point of view in
a three-component system composed of poly-
propylene — pigment — dispersing agent (dispersant),
particularly in terms of the influence of the last two
components on the farmation of crystalline madifica-
tions of polypropylene.

In our present work we have investigated the influ-
ence of pigments and dispersants on nucleation of
polypropylene by the DSC method.

EXPERIMENTAL

Material used
Polymers:  Polypropylene PP T1 902 (Slovnaft, a. s.),
melt flow index (MFI) = 27 g/10 min
Polypropylene HPF (Slovanft, a. s.)
powdered polymer for the preparation
of pigment concentrates,
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melt flow index (MFI) = 6 g/10 min
C.I. Pigment Red 177, antrachinone
pigment (VCHZ Pardubice, CZ),
poo-c = 1368 kgm™

Pigment:

Dispersants: NSPO — ester of polypropyleneglycol
and stearic acid, M = 1000,
surface tension at 30 °C: 30 mNm™
N310 — copolymer of ethyleneoxide
and propyleneoxide M = 1000,
surface tension at 30 °C: 35 mNm™

Preparation of pigment concentrates
and polypropylene fibres

The coloured concentrate (as nucleation compo-
nent) was prepared by a classical procedure in follow-
ing two stages: 1. homagenization of the powdered
polymer and pigment with the dispersant in a quick —
agitator at ambient temperature. 2. melting the mixture
in a two — threaded equipment (J 28 mm (Werner —
Pfieiderer) at a temperature following from experimen-
tal conditions (Tab. 1).

Table 1. Conditions of the pigment Red 177 concentrate prepa-

ration

Sample, No Tempe-

Disper- Cgisp  Cpigment rature of

Cooling rate, K min™  sant % % homogen.
10 80 °C
1 17 NSPO 4 15 90
2 18 NSPO 8 15 90
3 19 N310 4 15 90
4 20 N310 8 15 90
5 21 NSPO 4 25 90
6 22 NSPO 8 25 90
7 23 N310 4 25 90
8 24 N310 8 25 90
9 25 NSPO 4 15 190
10 26 NSPO 8 15 190
11 27 N310 4 15 190
12 28 N310 8 15 190
13 29 NSPO 4 25 190
14 30 NSPO 8 25 190
15 31 N310 4 25 190
16 32 N310 8 25 190

The sampies of polypropylene fibres (PP Tl 902)
caoloured by pigment Red 177 concentrate were pre-
pared by means of a model pilot plant with an extruder
) 30 mm at a temperature of 230 8C. The content of
pigment was constant, equal to 1.0 wt %.

Method of measurement

Thermal properties of fibre samples were measured
by a DSC |l apparatus (Perkin EImer) using the follow-
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ing procedure: Sample of the original fibre was heated
by a rate of 5 Kmin™ up to 493 K. Thus, a melting
temperature T, was obtained. Then, the sample was
cooled by a rate of 10 K min™" or 80 K.min™' and the
crystallization temperature T, was determined. After
having reached the temperature 353 K|, the sample was
heated in a second cycle, again by a rate of 5 Kmin™,
while a thermogram was obtained with maxima T,
coresponding to the melting point and melting
enthalpy AH, of crystalline modifications formed during
the controlled cooling proces (10 and 80 K min™). In the
measurements nitrogen atmosphere was used.

Evaluation of the experiment

In the investigation of the influence of individual fac-
tors on the crystallization process, a method of facto-
rial two level experiments has been used. For this pur-
pose, a full factorial two level experimental desing has
been chosen (Table 2). in accordance with the theory
of factorial experiments, effects of individual factors
have been estimated and their statistical significance
tested by the method of analysis of scatter [16].

Table 2. Experimental conditions for pigment Red 177

Deno- Factor Unit -1 +1
tation
A Concentration of dispersing agent wt % 4 8
B Type of dispersing agent y [PNm™] 30 35
C Concentration of pigment wt % 15 25
D Temperature of mixing °C 90 190
E Rate of cooling °K min™ 10 80

RESULTS AND DISCUSSION

Typical thermograms for pure polypropylene and for
polypropylene containing pigment and dispersant are
given in Figs. 1—3. Melting points of original
samples T, (the first heating) are in all cases ranging
from 438—440 K and the thermogram exhibits one
maximum. After crystallization of the sample in
a callorimeter one obtains, depending on conditions,
thermograms exhibiting two maxima as it is in the case
of pure polypropylene (Fig. 1). Similar thermograms
were obtained relatively often in works published by
numerous authors [5, 7]. Thermograms of poly-
propylene containing pigment Red 177 exhibit pro-
found maxima with a melting point from 408 K to
440 K. From Figs. 2—3 and Tab. 3 one can determine
four transition regions.

The formation of structural modifications with
a lower melting point is under experimental conditions
proportional to the cooling rate (Figs. 2—3). At
a higher cooling rate the probability of formation of
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Fig. 1.DSC analysis of polypropylene T1 902 (fiber)
1. original sample, first heating
Second heating after crystallization, cooling rate

2. 5Kmin®
3. 10K min™
4. 80 Kmin™

these modifications is higher what is in accordance
with literature [5].

In comparing thermograms from the second heating
cycle with original samples (orientated polymer) one
can conclude that the formation of modifications with
a lower melting point is suppressed by the orientation
of macromolecules in sample preparation. Also in the

Table 3. Characteristic of melting and crystallization tempera-
tures of polypropylene containing pigments Red 177
(1,0 wt %) for the cooling rate 80 K min™

P. Red 177, K
No
Tm T, T, T, Ty T,
PP 439 389 - - - -
1 438 387 418 425 433 439
2 438 386 a7 425 432 437
3 437 385 417 424 432 438
4 438 387 417 425 432 439
5 438 384 417 424 432 439
6 438 385 417 423 430 439
7 437 385 416 423 431 437
9 438 385 418 425 433 439
10 438 386 416 424 431 438
11 438 385 417 424 432 438
12 437 386 417 424 432 438
13 438 385 416 424 431 439
14 438 384 416 424 431 438
15 437 386 416 423 431 438
16 438 384 416 423 430 438
94

endo <—dHAjt — @X0

438

410 420 430 440 t[PK]
Fig. 2. DSC analysis of polypropylene Tl 902 (fiber) with 1 wt %
of pigment Red177, cooling rate: 10 K min™ (2, 4),
80 Kmin™ (3, 5)
Pigmentation of polypropylene by concentrates:
1.15 % pigment, 8 % N310, Tomeq = 90 °C
2., 3. sample 1., second heating,
4. 25 % pigment, 8 % NSPO, Tyome = 190 °C,
cooling rate 10 K min™', second heating
5. sample 4, cooling rate 80 K min™', second heating

case of a significant selective influence of pigment Red
177, the original thermogram does not exhibit indi-
vidual maxima at lower temperatures, though the be-
ginning of the endothermic process already appears at
a temperature of 413 K (Figs. 2, 3). This could be the
evidence of the presence of less ideal structural modi-
fications also in the original orientated sample, which
should be quantified [18].

Tab. 3 reveals a generally nucleation effect of pig-
ment Red 177 what is manifested by a temperature
T, — T, and T¢. Furthere pigment Red 177 has a high
selective influence on the formation of the g-structural
modification and other less ideal polypropylene struc-
tures.

The transition region with the temperature interval
437—439 K (IV) represents the presence of a stable
a-modification, the transition at 423—425 K (ll)
is characteristic for the B-modification. The
so called a,-modification with a melting point 442 K,
formed by recrystallization of the g-maodification [5],
does not occur in our experiment. Transitions with
melting points ranging from 430 to 432 K (lll) can be
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Fig. 3. DSC analysis of polypropylene T! 902 (fiber) with 1 wt %
of pigment Red 177, cooling rate: 10 Kmin™ (2, 4),
80 Kmin™ (3, 5)
Pigmentation of polypropylene by concentrates:
1.15 % pigment, 4 % N310, Tymeg = 190 °C
2., 3. sample 1., second heating,
4. 25 % pigment, 4 % NSPO, Tyomeq = 90 °C,
cooling rate 10 K min™', second heating
5, sample 4, cooling rate 80 K min™, second heating

ascribed either to o- or g-modifications. Orientated
polypropylene samples with one maximum and melt-
ing points 431—434 K can be obtained for instance at
higher cooling rates at orientation or by using one of
the pigments with a nucleation effect[17]. There are
also the transition region 416—418 K (l) in the table 3.
In addition to it, from Figs. 2—3 and Tabs. 4—5 it
follows that the influence of nucleation additives on the
formation of structural modifications strongly depends
on the type and concentration of dispersant as well as
on the conditions of preparation of nucleation additive
(pigment concentrate). A higher selective influence
of P. Red 177 on the formation of modifications with
a lower melting point is emphasized by dispersants
MGS and NSPO with a higher dispersing effect.
From the analyses of results listed in Tabs. 4 and 5,
where are given enthalpies of individual transitions for
pigment Red 177 and for cooling rates 10 and
80 K min™, it follows that the selectivity of g-nucleation
is generally higher for a lower (15 %) pigment concen-
tration and for higher temperature of homogenization
(463 K), using NSPO as dispersant in the preparation
of a concentrate. These conditions of preparation en-
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Table 4. Enthalpies of structural modifications of polypropylene
containing pigment Red 177 according to table 1, cool-
ing rate 10 K min™

Code
No AH, AH, AH; AH, Z, Z, YAH; for
Jig Jig J/g J/g J/g factor
plan
1 25.8 30.0 30.0 257 334 1.00 1115 (1)
2 142 221 432 327 243 048 1122 a
3 73 121 342 247 217 033 783 b
4 142 195 327 247 269 059 911 ab
5 16.8 29.0 432 379 235 056 1269 ¢
6 221 395 247 269 321 119 1132 ac
7 147 242 289 247 274 073 925 bc
8 11,5 195 31.1 30.0 2.07 0.51 92.1 abc
9 295 39.0 332 300 339 1.08 1317 d
10 195 29.0 342 274 3.02 0.79 110.1 ad
11 142 242 348 29.0 252 0.60 102.2 bd
12 174 247 247 221 3.02 090 889 abd
13 26.3 43.7 163 232 3.72 1.77 1095 «cd
14 142 279 300 337 214 0.66 105.8 acd
15 115 195 295 258 234 0.56 86.3 bcd
16 105 16.8 21.0 21.0 230 0.65 69.3 abcd

sure a perfect contact of the polymer with the surface
of solid particle (a significant manifestation especially
for samples 25-—26) due to a diphilic character of the
NSPO molecule and its possible orientation on inter-
face and a good compatibility with polypropylene.
Moreover, Figures 2—3 and Table 4—5 show that
structural modifications are relatively stable and no
apparent recrystallization occurs. Despite the fact, that
expressing enthalpies in a multistage melting process
is very complex, a good agreement of > AH, in Tabs.
4—5 for the same samples at often very different va-
lues of AH; — AH, offers indirectly the possibility of un-
ambiguous attribution of these enthalpies to defined
structural modifications. The tendency towards forma-
tion of less stable structures is seen in Tabs. 4 and 5,

Table 5. Enthalpies of structural modifications of polypropylene
containing pigment Red 177 according to table 1, cool-
ing rate 80 K min™'

Code

No AH, AH, AH; AH, Z, Z, YAH; for
Jig Jlg Jig Jg J/g factor

plan

17 205 501 13.1 247 3.39 1.87 1084 de
18 195 564 142 29.0 3.11 1.76 119.1 ae
19 6.3 142 242 327 137 036 774 be
20 152 3583 152 274 240 1.19 93.1 abe
21 131 311 316 485 156 0.55 1243 ce
22 168 56.4 142 247 354 1.88 1121 ace
23 89 16.8 247 332 152 044 834 bce
24 79 16.8 263 379 1.36 0.38 88.9 abce
25 274 749 89 247 450 3.04 1351 de
26 20.0 60.1 7.3 263 332 238 113.7 ade
27 131 379 184 342 203 0.97 103.6 bde
28 152 435 105 21.0 3.30 1.87 90.2 abde
29 163 485 94 253 293 1.87 995 cde
30 115 342 179 390 1.62 0.81 102.6 acde
31 89 205 216 30.0 170 0.57 81.0 bcde
32 84 16.8 142 247 160 0.65 64.1 abcde
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from the ratio Z, = (AH, + AH, + AH3)/AH, or Z, = (AH,
+ AH,)/(AH3 + AH,). Higher numerical values correspond
to higher selective efficiency of the nucleation agent.

If as the measure of selectivity of formation of struc-
tural modifications with a lower melting point, the ratio
Z.= (AH; + AH, + AH3)/AH, or Z, = (AH, + AH,)/(AH; +
AH,) is taken for pigment Red 177, an increased se-
lectivity for the cooling rate 80 K min™ follows (Fig. 4).
Values Z, are higher in the whole range Z, for the cool-
ing rate 80 K min™".

The linearity of the dependence Z, = f(Z,) (Fig. 4)
supports the approach that during a multistage pro-
cess of melting of structural modifications, an evident
recrystallization does not occur between modifications
(I + 11) and (Il + V). The slope of this plot corresponds
with the cooling rates of the sample before the second
heating in the DSC analysis. We can conclude, that at
constant cooling the ratio of structural madifications
expressed by means of Z, and Z, is constant, despite
different absolute values of AH..

:\r
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T 25}
= 0
~
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Rae 0 000
25t %0 2
. 0 / 0 /
ok« %
— a]ﬁ/ . ,‘
< ost ﬁgg% F1 1
e '
20 30 40

Z1(aH1+ AH2 + aHg 1/ aH,

Fig. 4.The plot of enthalpies of various structures of polypropylene
with 1 % of pigment Red 177 Z, = (AH, + AH, + AH3)/AH,
versus Z, = (AH, + AH,)/(AH; + AH,) at cooling rate of
80 K.min™ (1) and 10 K.min™ (2)

On the basis of the above mentioned analyses of
experimental results for pigment Red 177 it was inevi-
table to use the method of factorial two-level experi-
ments for the evaluation of the influence of individual
factors on the crystallization process. We evaluated
the ratios of enthalpies Z, and Z,. Conditions for indi-
vidual experiments as well as values of output quanti-
ties are listed in Tabs. 4, 5. The letter in the code of
trial means a factor, which is on the level +1, while
other factors are on the level —1. The code (1) means
a trial involving all factors investigated on the level —1.

Values of Z, and Z, were treated by the method of
scattering analysis with the decomposition into compo-
nents with one level of freedom. Since the probability
of significance of higher interactions is very small, the
share of variation corresponding to interactions of
fourth and higher orders was considered to be inde-
pendent from the change of factors and it was em-
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ployed as estimation of the residual scatter. In Tabs. 6
and 7, interactions of fourth and higher orders are not
given for a better survey.

From results revealed in Tabs. 6 and 7 it follows that
changes in the crystallization character are better de-
scribed by the ratio Z, than by the ratio Z,. However,
in both cases, the most significant is the influence of
factor B, i.e. polarity and/or type of the dispersant. Due
to the negative value of effect it is obvious that the
change in the dispersant from ester of stearic acid and

Table 6. Scattering analysis for the ratio of enthalpies Z,

Value Scat- F F criteria, crit. value
Factor of the ter Crite- 90 % 80 % 70 %
effect rium 3.77 2.07 1.29
A - 0.0275 0.0061 0.02
B - 0.7775 4.8361 19.59 + + +
C ~0.5813 2.7038 10.95 + + +
D 0.2625 0.5512 2.23 ? +
E - 0.2625 0.5513 2.23 ? +
AB 0.3213 0.8256 3.34 ? + +
AC 0.1000 0.0800 0.32
AD - 0.3238 0.8385 3.4 ? + +
AE 0.1838 0.2701 1.09 ?
BC 0.0975 0.0760 0.31
BD 0.0487 0.0190 0.08
BE - 0.3088 0.7626 3.09 ? + +
CD - 0.2625 0.5512 2.23 ? +
CE - 0.3675 1.0804 4.38 + + +
DE 0.0812 0.0528 0.21
Resi- 0.2469
dual

Notation: + the factor has a significant influence with
the given percentage of probability
? the significance of the influence
of the factor is questionable

Table 7. Scattering analysis for the ratio of enthalpies Z,

Value Scat- F F criteria, crit. value
Factor of the ter Crite- 90 % 80 % 70 %
effect rium  3.77 2.07 1.29
A 0.0244 0.0048 0.04
B -0.6494 3.3735 26.55 + + +
C -0.3394 0.9214 7.25 + + +
D 0.3344 0.8945 7.04 + + +
E 0.5119 2.0961 16.50 + + +
AB 0.2481 0.4925 3.88 ? + +
AC -0.0644 0.0332 0.26
AD -0.2431 0.4729 3.72 ? + +
AE 0.1319 0.1391 1.09
BC 0.0494 0.0195 0.15
BD -0.0544 0.0237 0.19
BE -0.3169 0.8033 6.32 + + +
CcD -0.1719 0.2363 1.86 +
CE -0.4469 1.5976 12.57 + + +
DE 0.1319 0.1391 1.09
Resi- 0.1271
dual

Notation: + the factor has a significant influence with
the given percentage of probability
? the significance of the influence of the factor
is questionable
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polypropyleneoxide (—1) to copolymer of ethylenoxide
and propyleneoxide (+1) decreases the share of crys-
talline structures | and |l or |, Il and Ill. On contrary,
a significant increase in the ratio of structures | and |l
with regard to structures Il and IV can be attained by
an increase in the rate of cooling the samples. In the
case of Z,, this factor (cooling rate) seems to be as the
second most significant with respect to the influence
on the resulting share of structures discussed. In com-
parison with factors B and E, factors C and D (concen-
tration of pigment, temperature of mixing) have 1/2—
1/3 share in the control of the proportional share of in-
dividual structures. The action of both factors C and D
is approximately the same but in opposite direction.
Factor C decreases the share of structures | and |,
while factor D increases this share.

From among interaction influences, interaction CE is
more significant in the case of the ratio Z,, other inter-
actions are insignificant or significant with a lower per-
centage of probability.

From the comparison of the significance of the influ-
ence of factor E (cooling rate) on values Z; and Z, one
can see that as far as the cooling rate highly influences
the ratio Z,, which increases with increase in rate, the
ratio Z, is not significantly affected by this factor even
on the level of 80 % probability.

On this basis, structural modifications | and Il are
supposed to have a similar character and correspond
to the B-modification of polypropylene. Similar struc-
tures Il and IV can be ascribed to the a-modification,
while, depending on experimental conditions, struc-
tures | and Il are formed to the detriment of structures
(Illand IV.

From this point of view, the ratio Z, seems to be

more suitable for the judgement of the nucleation se-
lectivity than the ratio Z,.
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Vplyv antrachinonového pigmentu
na krystalizaciu polypropylénu
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Izotakticky polypropylén (PP) krystalizuje v troch
kryStalografickych modifikaciach «, 8, v a je znama
tiez Stvrta ,smekticka” forma. Pri krystalizacii z taveni-
ny vznikd prevazne stabilna a-kryStalicka modifika-
cia s teplotou topenia priblizne 438 K (165 °C). Zme-

Vldkna a textil 3 (3) 92—99 (1996)

nou rychlosti chladenia alebo vplyvom nuklea¢nych
prisad sa mozu ziskat Struktirne maodifikacie s nizSou
teplotou topenia kryStalov 423 K (152 °C) najma
B-modifikcia [1—10]. Sucasné prace su ¢asto venova-
né mechanizmu prechodu B—a [5, 9, 11] a selektiv-
nemu ucinku nukleaénych prisad [8, 10, 12—14].
Nukleacny efekt tuhych Gastic (plniva, pigmenty) pri
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krystalizacii polypropylénu zavisi od krystalickej stavby
ich povrchu, stupna disperzity a vyznamnu tlohu maju
tiez interakcie Castica-polymér [8, 10, 15]. Tieto inter-
akcie s zaujimaveé tak z teoretického ako i praktic-
kého hladiska v trojzlozkovom systéme polypropy-
Ién-pigment-dispergator. Zvlast interakcie pigment-
dispergator maju vyznamny vplyv na zvySenie stupia
disperzity pigmentov a na nukleaciu krystalizacie poly-
propylénu.

V praci sa Studuje vplyv antrachinonového pigmentu
a dispergatorov na nukleaciu polypropylénu pri
krystalizacii metédou DSC.

EXPERIMENTALNA CAST

Material

Polymery:

Polypropylén PP Tl 902 (Slovnaft, a. s.), IT =27 g/
10 min

Polypropylén HPF (Slovantt, a. s.), praSkovy polymér
pre pripravu koncentratov pigmentov, IT = 6 g/10 min
Pigment:

C. I. Pigment Red 177, antrachinonovy pigment
(VCHZ Pardubice, CZ), py = 1368 kg m™

Dispergatory:

NSPO - ester polypropylenglykolu a stearovej
kyseliny, M = 100, povrchové napétie pri 30 °C = 30
mNm™

N 310 — kopolymeér etylénoxidu a propylénoxidu,
M = 1000, povrchové napétie pri 30 °C = 35 mNm™'

Priprava vzoriek

Farebny koncentrat bol pripraveny klasickym postu-
pom: homogenizaciou praskoveho polyméru, pig-
mentu a dispergatora a naslednym pretavenim zmesi
na dvojzavitovkovom zariadeni ¢ 28 mm pri teplote
a podmienkach uvedenych v Tab. 1. Vzorky PP via-
kien farbenych koncentratom pigmentu Red 177 boli
pripravené na modelovom laboratérnom zaria-
deni s extraderom ¢J 30 mm pri teplote 230 °C. Obsah
pigmentu vo viakne bol konstantny 1,0 % hmot.

Metodika memrania

Termické vilastnosti viakien sa merali na pristroji
DSC Il (Perkin Elmer) pri nasledovnom postupe: Vzor-
ka pévodného vidkna sa ohrievala rychlostou 5 K min™
do 493 K. Ziskal sa termogram s teplotou topenia T,,.
Potom sa vzorka chiadila rychlostou 10 K min™ alebo
80 K min™' a ziskala sa teplota maximalnej rychlosti
kry$talizacie T.. Po dosiahnuti teploty 353 K vzorka sa
ohrievala opat v druhom cykle rychlostou 5 K min™
a ziskal sa termogram s pikom koreSponduju-
cim s teplotou T; a entalpiou topenia AH; krystalickych
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modifikacii PP vytvorenych pocas riadenej kry3tali-
zacie.

Pri vyhodnoteni vplyvu jednotlivych faktorov na pro-
ces kryStalizdcie sa pouzil dvojurovnovy faktorovy
plan (Tab. 2). V sulade s tedriou faktorového experi-
mentu sa vyhodnotila tiez Statistickd vyznamnost
premennych metodou analyzy rozptylu [16].

VYSLEDKY MERANIA A DISKUSIA

Typicke termogramy pre Cisty polypropyléen a poly-
propylén s obsahom pigmentu a dispergatora su na
obr. 1—3. Teploty topenia pévodnych vzoriek T, (prvy
ohrev) st vo vSetkych pripadoch v rozsahu 438—440 K
a termogramy vykazuju jeden pik. Po krystalizacii vzo-
riek v kalorimetri sa v zavislosti od podmienok a typu
pigmentu a dispergéatora a od ich obsahu ziskaju
termogramy s dvoma pikmi, ako je to v pripade Cistého
polypropylénu (obr. 1) (podobneé termogramy sa
CastejSie publikovali viacerymi autormi [5, 7]) alebo
termogramy vykazuju viacej pikov s teplotami topenia
od 408 do 440 K. Z obr. 2, 3 a Tab. 3 vyplyvaju Styri
prechodove oblasti s charakteristickymi intervalmi teplét.

Tvorba Struktirnych modifikacii s nizSou teplotou
topenia je za experimentainych podmienok umerna
rychiosti chladenia (obr. 2, 3). Pri vy33ej rychlosti chla-
denia je pravdepodobnost tvorby tychto Struktur vys-
Sia, Co je v sulade s literaturou [5].

Porovnanie termogramov prveho a druhého cyklu
ohrevu poukazuje na potlacenie tvorby madifika-
cii s nizSou teplotou topenia v pévodnych vzorkach
orientacnym efektom. Aj pri vyznamnom selektivnom
vplyve pigmentu Red 177 na krystalizaciu PP, pdvodny
termogram nevykazuje samostatné piky, aj ked pociatok
endotermického procesu zacina uz pri teplote 413 K
(obr. 2, 3). To nepriamo potvrdzuje pritomnost menej
dokonalych Struktur v povodnych vzorkach vyfarbenych
vldkien, ktoré by bolo potrebné kvantifikovat [18].

V Tab. 3 je vidiet nuklea¢ny ucinok pigmentu Red
177, &o vyplyva z teploét T, — T, a T.. Dalej mozno
konstatovatf vysokoselektivny ucinok pigmentu Red
177 na tvorbu B Strukturnej modifikacie a dalSich
menej dokonalych modifikacii PP.

Oblast prechodu v teplotnom intervale 437—439 K
(IV) reprezentuje stabilni «-modifikaciu, prechod pri
423—425 K (ll} je charakteristicky pre g-modifikaciu.
Takzvana a,-modifikacia s teplotou topenia 442 K,
ktora vznika rekry$|alizaciou B-modifikacie [5] sa
v naSom experimente nevyskytuje. Prechodna oblast
v teplotnom intervale 430—432 K (lll) méze byt pri-
pisana a- i B-modifikacii. Je zaujimavé, Ze orientované
vzorky PP vldkien s jednym maximom v oblasti tepl6t
430—434 K sa mdzu ziskat pri u¢innejSom chladeni
vlakien v procese orientacie alebo pouzitim pigmen-
tov s nukleacnym ucinkom. V Tab. 3 je vidiet tiez oblast
prechodu v teplotnom rozsahu 416—418 K (1).

Vldkna a textil 3 (3) 92—99 (1996)



Z obr. 2, 3 a Tab. 4 a 5 vyplyva tiez, ze nukleaény
efekt silne zavisi od typu a koncentracie dispergatora
a tiez od podmienok pripravy koncentratu pigmentu.
Selektivny vplyv pigmentu Red 177 na tvorbu Struktar-
nych modifikacii s nizSou teplotou topenia je zvyraz-
neny dispergatorom NSPO s vysSim dispergacnym
ucinkom. Z entalpii prechodov jednotlivych teplotnych
intervalov pre rychlosti chladenia 10 a 80 K min™
vyplyva, ze selektivna B-nukleacia je vysSia pri niz3ej
(15 %) koncentracii pigmentu a pri vy$Sej teplote
homogenizacie koncentratu (463 K) a za pouzitia pri-
sady dispergatora NSPO. Tieto podmienky umoznuju
lepsi kontakt polyméru a tuhych €astic pigmentu a vys-
Siu adhéziu na fazovom rozhrani vplyvom difilného cha-
rakteru molekuly NSPO s mozZnostou orientacie v po-
vrchovej vrstve a dobrej znaSanlivosti s polypropylé-
nom.

Dalej z obrazkov 2 a 3 a Tab. 4 a 5 vyplyva, Ze tru-
ktarne modifikacie su relativne stabilné bez zrejmej
rekryStalizacie pri ohreve vzoriek. Sklon ku tvorbe me-
nej stabilnych Struktur je vidiet v Tab. 4 a 5 z podielov
entalpii Z; = (AHy + AH, + AH3)/AH, alebo Z, = (AH, +
AH,)/(AH; + AH,). VysSie hodnoty koreSponduju
s vy$Sou selektivnou ucinnostou nukleaéného cinidla.

Ak sa ako miera selektivity tvorby nizSich Struktuar-
nych modifikacii zoberie Z, alebo Z,, vyssie hodnoty sa
ziskali za podmienok rychlosti chladenia 80 K min™' ako
vyplyva z obr. 4, pricom Z, je vy$Sie oproti Z, v celom
rozsahu hodnét.

Pre kvantitativne vyhodnotenie vysledkov sa pouzil
dvojuroviovy faktorovy plan, pricom sa ziskali poznat-
ky o vplyve jednotlivych parametrov na proces
kryStalizacie. Hodnotili sa podiely entalpii Z,
a Z,. Podmienky experimentu a vysledky su uvedené
v Tab. 4 a 5. Pismeno v stlpci ,code" znamen4, ze
zodpovedajuci parameter je na hladine (+ 1), ostatné
parametre su na hladine (— 1).

Hodnoty Z, a Z, sa spracovali metédou analyzy
rozptylu, s rozkladom na komponenty s jednym stup-
nom volnosti. Z vysledkov uvedenych v Tab. 6 a 7
vyplyva, ze zmeny v kryStalizacii polypropylénu lepsie
popisuje pomer Z, oproti Z;. V obidvoch pripadoch
najvyznamnejSi je vplyv faktora Bt.j. polarity
resp. typu dispergatora. Vysledkom negativheho ucin-
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ku tohoto faktora klesa podiel kryStalickej Struktary
I allresp. |, Il a lll pri zmene dispergatorov od NSPO
ku kopolyméru etylénoxidu a propylénoxidu. Naproti
tomu vyznamné zvySenie podielu Struktur | all
s ohladom na Struktury Il a IV sa ziskali pri vy$sej
rychlosti chladenia vzoriek. Pri parametri Z, sa ukazu-
je tento faktor (rychlost chladenia) ako druhy naj-
vyznamnejsi.

V porovnani s faktormi B a E premenné C a D (kon-
centracia pigmentu a teplota homogenizacie koncen-
tratu) maju 1/2—1/3 podiel na tvorbu jednotlivych
Struktar. Vplyv faktorov C a D je rovnaky av$ak
v opacnom smere. S koncentraciou pigmentu (C)
klesa podiel Struktur | a ll, zatial o s rastucou teplotou
homogenizéacie (D) podiel Struktur | a Il stupa.

Najvyznamnejsia je vzajomna interakcia faktorov CE
pri parametri Z,. Ostatné interakcie s nevyznamné
alebo vyznamné len s niz§im percentom pravde-
podobnosti.

Z porovnania vplyvu faktora E (rychlosti chladenia)
na hodnoty Z, a Z, je vidiet, ze tento faktor vyznamne
ovplyvriuje Z,, zatial ¢o vplyv na Z, nie je tak vyznam-
ny. Je na urovni 80 % pravdepodobnosti.

Z vysledkov vyplyva, ze Strukturne modifikacie | a li
maju podobny charakter a koreSponduju s g-modifi-
kaciou polypropylénu. Podobne Struktury 11l a IV
potom zodpovedaju a-modifikacii, priCom Struktdry
| a Il sa tvoria na ukor Struktur lil a IV. Pre hodnotenie
selektivity nukleacie sa ukazuje podiel Z, vhodnejsi
ako podiel Z,.

ZAVER

Metédou DSC sa Studoval vplyv organického
pigmentu C. |. Pigment Red 177 ako nukleacnej pri-
sady na kryStalizaciu polypropylénu. Zistil sa vyznam-
ny ucinok antrachinonového pigmentu na tvorbu
Strukturnych modifikacii s nizSou teplotou topenia,
zvlast B-modifikacie. Termogramy polypropylénu
s obsahom antrachinonového pigmentu Red 177
vykazuju Styri oblasti prechodu s intervalmi tepl6t:
. 416—418 K, 1l. 423—425 K, ll. 430—432 K
a V. 437—439 K. Pre vyjadrenie u€inku B-nukleacie
sa navrhuje parameter Z = (AH; + AH,)/(AH; + AH,).
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Z VEDECKO-VYSKUMNYCH A VYVOJOVYCH PRACOVIiSK

SPOLUPRACA KORUNOVANA USPECHOM

Vyznamny Uspech na tohtoro¢nom 28. medzinarod-
nom chemickom veltrhu INCHEBA '96 dosiahli spoloc-
ne tri dlhodobo Uspesne spolupracuijlce organizacie —
Vyskumny ustav chemickych vldkien, a.s., Svit,
VUTCH-CHEMITEX, s. r. 0., Zilina a Katedra vlakien
a textilu CHTF STU Bratislava.

Polypropyiénové viakno FIBROSAN pre sorpciu rop-
nych latok vyvinuté vo VUCHV v spolupraci s KVaT
CHTF a vyrobky z neho pripravené vo VUTCH-
CHEMITEX bolo ocenené v sutazi najlepsich expo-
natov-vyrobkov v oblasti ochrany a tvorby Zivotného
prostredia cenou MODRA PLANETA.

Toto vidkno je uréené na likvidaciu nasledkov rop-
nych havarii rozlicného rozsahu alebo v malom na
pouzitie pri pracach napriklad v autoservisoch, diel-

plo3nych i priestorovych prostrediach s mimoriadne
vysokou uéinnostou.

Pre pracovnikov VUCHV Svit a Katedry viakien
a textilu CHTF STU Bratislava je udelenie ceny Modra
planéta vzacnejsie o to, Ze ju obdrzali v prebiehajucom
roku 45. vyrocia zaloZenia ich organizacii.

il

Cistenych vod. Rozliéna
geometrickd forma vyrob-
kov vdaka vysokej sorpénej
mohutnosti vidkna dovoluje
pouzit ich v rozlinych

flach alebo zadrzkach zne-
V|
)

)

'\4'.\’
il

Bratislava
15.-28.6.1996

Siitaind porota hodnotiaca najlepsie vyrobky
v oblasti ochrany a tvorby Zivotného prostredia
vystavované na 28. medzindrodnom chemickom velirhu

INCHEBA '96

ocenila podla slit}tzvny’ch podmienok
expondt:

FIBROSAN

Polypropylénové kompozitné vidkno pre sorpciu ropnych latol

Sitaind porota hodnotia
v oblasti ochrany a tvorby
vystavované na 28. medzi

INCHEBA '96

Bratislava
25.-28.6.199%

vystavovatela:

CHTF - STU Bratislava

, diplomom
ocenila podla sitainjch 4 4
expondt: M Odl‘ (/] plane ta
FIBROSAN ‘ o -
. , Polypropylénové kompoz G A @M | GeNERALNY RIADITEL ax. INCHEDA PREASERA T AT i AOMISIE
Bratislava | sitazn porota hodnotid vystavovatelu:
25 '28 6.199 v oblasti ochrany a tvortq
T vystavované na 28. medy v ¥ HY Vlt
1 e UChVas, 5 FIBROSAN je vyro-
INCHEBA '96| a=fa |4 , ,
L Wmagy | diplomom bok na baze polypropylénu
ocenia podlasitainjel  woxesa | Modrd planéta modifikovaného mineralnym
pFIBIéOSAN : plnivom s vysokou sorpénou
Polypropylénové kompo L AaR~] Lon GENF,RA'LNYB‘(’AI;[’W.L:“INCHHIA mﬁ’mm mOhU:tn{OStO{U ropnyCh lat‘Ok'
YPropye P Aplikacia vyrobku je bud vo
ystavovatela; DR forme vlakien alebo netkané-
Vyskumny Gstav t'e‘x’tllnej chémie ho textilu alebo v inych formach pre lokality, kde hrozi
éinfa | CHEMITEX sro, Zilina znetistenie ropnymi latkami, napr. pri havariach zariadeni,
W§aagy | diplomom , ) dopravnych prostriedkov, dalej na docistovanie
NCHEEA Modra planeta odpadovych vad pred vypastanim do verejnych tokov.
o Vyrobok ma oproti dovazanym vyrobkom podstatne $irSiu
o oMy | G T e paletu jemnosti vlakien a tym i merny povrch a vy$Siu sorp-
¢nu Gcinnost.
100 Vldkna a textil 3 (3) 100—101 (1996)



OCENENIE PRACE

NASICH CHEMIKOV

NA MCHV INCHEBA

V diioch 25.—26. 6. 1996 sa konal MCHV INCHEBA
a INTERBEUTY, na ktorom boli ocenené i dva vyrob-
ky chemickych vidkien na vyvoji, ktorych sa podielali
i pracovnici CHTF STU Katedry vlakien a textilu
v Bratislave.

1. MODRA PLANETA

za polypropylénovu striz typu ,ISTRONA BST”

s antimikrobidlnymi G¢inkami. Vyroba uvedeného
produktu bola vyrieSena v spolupraci

s ISTROCHEMOM, a. s. Bratislava _

a VUTCH- CHEMITEX, spol. sr. 0., Zilina.

2. Diplom MODRA PLANETA

za polypropylénoveé kompozitné viakno
.FIBROSAN” pre sorpciu ropnych latok.
Na vyvoji pripravy tohto vidkna sa podielali
pracovnici CHTF STU Bratislava

s kolektivom VUCHYV Svit

a VUTCH- CHEMITEX, spol. s r. 0., Zilina.

B "96
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S
Bratislava | sutand porota hodnotiaca najlepsie vjrobky
25..28.6.1996 1 * oblasti ochrany a tvorby Zivotného prostredia )
AT vystavované na 28. medzindrodnom chemickom veltrhu
1
INCHEBA '96
ocenila podla sitaznjch podmienok
exponat:
ISTRONA BST
. , Polypropylénova striZ s antibakterialnymi t¢inkami
Bratislava Siitaznd porota hodnoti vystavovatela: "
25.28.6.199 | ¥ oblasti oc{lrany a tvorl ]
. vystavované na 28. med3 , CHTF - STU Bratislava
INCHEBA '06| @B | o
ocenila podla siitaZngc INCHEBA 4 s
expondt: el ock M Odr a planeta
ISTRONA BST S O A SO
) i s b =T b GENEMMHM?EET; INCHEBA mn.xsd,\uoh.\'ormuu]@{m?
. s olypropylénova strii s
Bratislava | sitaina porota hodnotiag " ’.
: ystavovatela:
25._ 28.6.1996 14 O?IdS[l oc@rangga tVOlI;bj i
vystavovane na Lo, medz) 1
INCHEBA '96 % @ VUCHV a.s., Svit ISTRONA BST
’ (gégg) cenou predstavuje novy sortiment
ocenila podla siitainjchl  INCHEBA g 5 polypropylénovych vldkien
expondt: - Modm ",planeta pripravenych na zaklade
ISTRONA BST » ./ ST fyzikéinochemickej modifika-
Polypropylénova striz s a QAT @MUY | GeNLRANY RADITEL 5 INCHESA PREDSEDA HODNOTITELSKE] KOMISIE / 0|§ pOIyprOpylénU a vhod-
vystavovatela: nych substratov. Produkt
. . .. vykazuje velmi dobré bakteriostatické aZ biocidne ucinky
VUTCH - chemitex s.r.0,, Zilina v §irokom spektre gram-pozitivnych a gram-negativnych
cenou bakterialnych kmenov. Vyrobok zabezpecuje zastavovanie
, , a rozmnozZovanie baktérii, hlavne v podmienkach rizika
veuzsa | N Odl‘ a planeta kontaminacie velkého podtu ludi, pri¢om neovplyvriuje nega-
[ e tivne bakterialnu fléru zdravej pokozky. Produkt je apliko-
G MY | T RO e QT vatelny i v technickych oblastiach, napr. v klimatizanych
zariadeniach pre nemocnice a podobné zariadenia.
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45 ROKOV STUDIJNEHO ZAMERANIA
CHEMICKEJ TECHNOLOGIE VLAKIENATEXTILU
NA CHEMICKOTECHNOLOGICKEJ FAKULTE
STU V BRATISLAVE

Marcincin,A., Legén,J., Hodul,P.

Vznik avyvoj Studijného zamerania

Slovenska vysoka Skola technicka vznikla vroku
1939 na zaklade zakona z 25. juna 1939.Na zaciatku
mala Sest odborov:

— odbor inZinierskeho stavitelstva

— odbor 3pecialnych nauk

— odbor lesnickeho a polnohospodarskeho inzinierstva
— odbor chemickotechnologického inZinierstva

— odbor strojného a elektrotechnického inzinierstva

— odbor obchodného inzinierstva.

Prvym rektorom Slovenskej vysokej Skoly technickej
sa stal Prof. PhDr. Juraj Hronec.

Odbor chemickotechnologického inZinierstva sa
otvoril v roku 1940. Prvym dekanom CHTF SVST sa
stal Prof. RNDr. Teodor Krempasky. Vramci tohoto od-
boru sa postupne vytvarali (stavy zamerané na jed-
notlivé oblasti chémie (celkove 10 dstavov) a medzi
nimi i Ustav chemickej technoldgie dreva. Jeho pred-
nostom a neskér po transformacii Ustavov veducim
katedry sa stal Prof. Ing. FrantiSek Kozmal.

Prvi absolventi na odbore chemickotechnologického
inzinierstva opustili $kolu v roku 1944. Niektori znich sa
neskér stali uznavanymi odbornikmi voblasti viakien.

P&vodnym sidlom a pracoviskom odboru chemicko-
technologického inzinierstva boli objekty budov na
Sasinkovej ulici, na dneSnom Americkom namesti a na
Mytnej ulici.

V roku 1954 bola dokonéend budova Chemickotech-
nologickej fakulty na dneSnom Kollarovom namesti,
ktora v tom Case patrila celkovym rieSenim a vybave-
nim k najmodernej$im stavbam v obiasti vysokého
Skolstva na Slovensku. Do tejto budovy sa postupne
sustredili vSetky katedry fakuity.

Stéle stupajuce poziadavky na potrebu vychovy
odbornych a vedeckych pracovnikov pre rozSirujuce
sa priemyselné a vedeckovyskumné zazemie si vynu-
tili vybudovanie novych priestorov Chemickotechnolo-
gickej fakulty SVST na Radlinského ulici, ktoré poskytli
pracovnikom fakulty lepSie podmienky pre zabezpece-
nie pedagogickej a vedeckovyskumnej prace.

Vznik Katedry dreva, v ramci ktorej zacala vyuka
chémie a technoldgie vldkien a textiinej chémie, stvi-
si a je priamym ddsledkom obnovy a rozvoja priemy-
selnych odvetvi a hospodarskej ¢innosti vojnou postih-
nutého hospodarstva po roku 1945.

Na Slovensku, okrem obnovy vojnou zni¢enej vyro-
by celulézovych viakien dochadza k rozvoju priemys-
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lu chemickych vlakien. V prvych rokoch to boli visko-
zoveé vldkna na baze celuldzy, v nasledujicom obdobi
vldkna syntetické: po roku 1950 polyamidové, polypro-
pylénové a polyesterové. Tento rozvoj zvySoval pozia-
davky na potrebu Specialistov-inZinierov, ¢oho pria-
mym dbsledkom boli vznik odbornej institucie pre
vychovu potrebnych odbornikov.

V ramci Katedry dreva CHTF SVST vznikla v roku
1951 Specializacia ,Chemicka technoldgia vlakien®.
Prvym veducim tejto Specializacie sa stal Prof. Ing.
Viliam RiSa a po jeho odchode vroku 1954 bol touto
funkciou povereny Doc. RNDr. Ladislav Chodék.

Hlavnu zasluhu na vzniku Specializacie mali veduci
katedry Prof. Ing. FrantiSek Kozmal a Prof. Ing. Viliam
Risa.

V ¢ase vzniku Specializacie zameranej na $tadium
chemickej technoldgie vlakien bolo tadium 4-roéné,
ale uz v $kolskom roku 1955/1956 sa predizilo na
5-rocné.

V roku 1965 vznikla z pdvodnej Specializacie samo-
statna katedra Katedra chemickej technologie vlakien
CHTF SVST a jej veducim sa stal jeden z prvych
absolventov Specialistov vidknarov Doc. Ing.
Alexander Pikler, CSc.

V roku 1970 sa zlugila Katedra chemickej technolé-
gie vlakien s Katedrou makromolekulovej chémie
a vznikla nova katedra — Katedra chemickej technolo-
gie plastickych latok a viakien, ktora mala dve zame-
rania:

— zameranie plastickych latok a kaucuku
— zameranie chemickych vidkien.

Veducim katedry bol menovany Prof. Ing. Jozef
Beniska, DrSc., vedenim zamerania chemickych vla-
kien a sucasne funkciou zastupcu veduceho katedry
bol povereny Doc. Ing. Alexander Pikler, CSc., ktory
sa pricinil o zna¢nu samostatnost zamerania chemic-
kych viakien v pedagogickej i vedeckovyskumnej &in-
nosti. Po jeho nahlom umrti v roku 1986 sa veducim
zamerania chemickych vlakien a zastupcom veduce-
ho katedry stal Prof. Ing. Martin Jambrich, DrSc.

Osobitym vyvojom presla vyucba chemickej techno-
I6gie textilu. Katedra chemickej technoldgie koze, vo-
dy, ktoru viedol Doc. Ing. Anton Blazej, sa vroku 1964
rozsirila o Specializaciu textilu a v roku 1965 sa zme-
nil jej nazov na Katedru koziarskych a textilnych ma-
teridlov.

V roku 1970 sa zlucila Katedra chemickej technold-
gie dreva, celulozy a papiera s Katedrou koziarskych
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a textilnych materidlov a vytvorila sa Katedra textilu,
celulézy a papiera, ktoru viedol Prof. Ing. Anton Blazej
(v rokoch 1970—1978) a neskér Prof. Ing. Lubomir
Lapcik, DrSc. (1979—1990). Katedra mala Styri odde-
lenia. Oddelenie chemickej technoldgie textilu viedol
Doc. Ing. Jozef Ocadlik, CSc. (1974—1981) a neskoér
(od roku 1982) Doc. Ing. Pavol Hodul, CSc.

Délezita ulohu plnilo i DetaSovane pracovisko odde-
lenia, ktoré bolo zriadené pri GR Slovakotex v roku
1972 v Trenéine. Pracovisko bolo vybavené velmi
dobrou pristrojovou technikou. Veducim pracoviska bol
az do jeho zruSenia v roku 1992 Doc. Ing. Vaclav
Prchal, CSc.

Vyucba na oddeleni bola orientovana na chemicku
technologiu textilu, hlavne na procesy farbenia a zoSs-
lachtovania textiinych materialov, vratane Speciélnych
povrchovych tprav. Profilujucimi predmetmi zamera-
nia boli: Koloristika, Textilné vidkna, SkuSobnictvo,
Chemicka technoldgia finalnych a Specialnych uprav,
Technoldgia farbenia a tlaCe a Textilné procesy a za-
riadenia.

V Skolskom roku 1982/1983 sa inzinierske $tudium
skratilo na 4 roky.

Na zaklade podrobnej analyzy organizaénej Struktu-
ry vysokych Skl vo vyspelych krajindch ako aj pozia-
daviek vyvoja vo vldknarskom a textilnom priemysle
sa spojenim zamerania chemickych viakien Katedry
chemickej technoldgie plastickych latok a viakien a za-
merania chemickej technoldgie textilu Katedry textilu,
celuldzy a papiera vytvorila Katedra vlakien a textilu,
ktorej veducim sa stal Doc. Ing. Anton Marcinéin, CSc.

Rozvoj pedagogickej a vedeckovyskumnej
¢innosti

Rozvoj a ¢innost zamerania a neskor3ie katedry od
zaciatku az po dnesSok charakterizuju vysledky dosiah-
nuté za uplynulé obdobie v pedagogickej a vedecko-
vyskumnej ¢innosti.

V pociato¢nej faze vzniku Specializacie ,Chemicka
technoldgia vidkien” bolo Studium orientované na prip-
ravu chemickych vlakien, predov3etkym na baze celu-
I6zy a vdalsom obdobi i na syntetické vlakna a na ich
textiiné spracovanie.

Tato etapa je charakterizovana budovanim zaklad-
nych laboratérii pre vyuku v podmienkach Katedry
chemickej technoldgie dreva CHTF SVST. Dobré ma-
terialne vybavenie a priestorové podmienky po roku
1954 poskytli katedre s pribidajucim poétom tvorivych
pracovnikov realnu zakladiu pre pedagogicku ale
i vyskumna pracu.

Ucebny program po roku 1854 pozostaval z vyuky
troch predmetov a jedného laboratérneho cvicenia.
Prechodom na 5-ro¢né Studium vroku 1955 sa rozsiril
pocet predmetov ako i asovy rozsah rieSenia diplo-
movej prace. Zmenil sa i obsah predmetov. K dovtedy
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jednému profilujicemu predmetu ,Technolégia vyroby
chemickych vlakien®, pribudol predmet , Technoldgia
vyroby syntetickych viakien a textilna chémia“. Suc¢as-
ne sa uplatiiovali teoretické predmety — makromoleku-
lova chémia. Laboratorne prace sa taktiez diferenco-
vali a to na oblast vstupnej a vystupnej kontroly vyrob-
nych procesov celuldzovych a syntetickych vlakien.
Pre laboratérne cviCenie z pripravy celulézovych via-
kien sa postavila laboratérna linka — Blaschkeho apa-
rat s prisluSenstvom.

V tomto obdobi sa na Specializacii zacala rozvijat
i vyskumna Cinnost. Riesili sa dlohy:

— Stadium a vyuzitie nizkomolekulovych podielov ce-
lulézy pri jej spracovani na vlakna

~ Stadium technickych derivatov celulozy

— Zamerné premeny viaknotvornych polymérov prip-
rava syntetickych vlakien

— Hodnotenie procesov pripravy viskézovych vidkien

(automatické stanovenie a registracia Skodlivych

plynov vo vyrobe).

Pretoze odbornikov v oblasti chemickych vlakien na
Slovensku bolo velmi malo, do pedagogického proce-
su sa zapajali najlepsi posluchaci a neskér prvi absol-
venti $pecializacie, hlavne pri vedeni laboratérnych
cviceni.

Rozvoj vyroby chemickych viadkien, najma syntetic-
kych, podmienil zmeny obsahového zamerania Studia
a postupne narastajicej vedeckovyskumnej ¢innosti.
Profilujucou problematikou sa postupne stavala oblast
syntetickych polymérov v novoetablovanych predme-
toch — Makromolekulova chémia a Fyzika polymérov,
dalej v technologickych disciplinach v oblasti pripravy
polymérov a vlakien, Studia ich Struktary, viastnosti
a moznosti zamernych fyzikalnochemickych premien
polymérov a vliakien. RozSirila sa vyuka textilnej ché-
mie a textilnej technologie, ktora bola zamerana tak na
prirodné ako i na syntetické vlakna. Postupne sa bu-
dovali laboratdrne linky na pripravu vildkien z taveniny
polymeérov a laboratdria pre hodnotenie ich Struktury
a vlastnosti. Rastom odbornej zakladne, zaradovanim
vlastnych absolventov do pedagogického a vedecko-
vyskumneho kolektivu sa zvySovala narocnost ale
i Uroven jednotlivych predmetov vytvarajucich profil
absolventa. Tento vyvoj sprevadzany veikym naras-
tom vyroby chemickych vlakien podmienit vznik sa-
mostatnej Katedry chemickej technolégie viakien na
CHTF SVST vroku 1965.

Hlavné zameranie vyuCby spracovania vlaknotvor-
nych polymérov sa na katedre rozdelilo na ¢asti:

— Procesy tvorby vldkien z taveniny polymérov
— Procesy tvorby vidkien z roztokov polymérov.

Spolo&nym rysom oboch €asti bol vyklad procesov
tvorby viakien z hiadiska reoldgie nenewtonskych kva-
palin a tuhych latok.

V tejto etape vyvoja zamerania chemickych vidkien
doslo k zna¢nému posilneniu vyuky z problematiky
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syntetickych vldkien. Tato oblast sa vyznacovala
z hladiska obsahovej naplne
— technickymi syntézami vlaknotvornych polymérov

a fyzikalnymi procesmi tvorby viakien
— procesmi spracovania vlaknotvornych polymérov na

vldkna
— chemickymi a fyzikalnymi procesmi modifikacie

vlaknotvornych polymérov a vidkien.

V oblasti pripravy viakien z prirodnych polymérov sa
vyucba zamerala na chémiu celuldzy a jej spracovanie
na viakna a na pripravu derivatov celulozy.

DalSie predmety ako technologické vypocty, vlast-
nosti vlakien a metody sledovania ich Struktury dok-
reslovali profil vyucby vldkien na tomto zamerani po-
lymérnej chémie a technolégie.

S celkovou zmenou ucebnej naplne dochadza
i k zmene v naplni laboratdrnych cviceni. Obsah labo-
ratérnych prac bol spojeny s obsahom a zameranim
prednasok. V tejto vyvojovej faze pedagogického pro-
cesu bolo mozné pozorovat posilnenie teoretického
aspektu technologickych procesov.

V ramci vzdelavacieho poslania sa katedra podiela-
la na organizovani doplnkovych foriem $tidia.V spo-
lupraci s Institatom pre vychovu veducich pracovnikov
zdruzenych zavodov chemického priemysiu, Slovché-
mia Bratislava katedra realizovala dve postgraduaine
Studia (PGS) vroku 1971/1972 a vroku 1983/1985, kto-
ré absolvavalo viac ako 50 pracovnikov.

Mozno konstatovat, ze v tomto obdobi v pedagogic-
kej €innosti pri vychove odbornikov a Specialistov pre
oblast vliaknarenského a textilného priemyslu a vyskum-
nych institicii zohrala Katedra chemickej technoldgie
vlakien CHTF SVST vyznamnu tlohu na Slovensku.

Absolventi katedry nastupovali do tradi¢nych a novo-
vznikajucich zavodov na vyrobu chemickych vlakien
i vyskumnych Ustavov a prispeli k Uspesnému rieseniu
problémov spojenych s ich rozvojom u nas i v odpre-
daiji licencii know-how a techniky do zahranicia. Tento
rozvoj chemickych vidkien vyznamnou mierou ovplyv-
nil i textilny priemysel a dalSie priemyselné odvetvia.
Katedra prispela vyznamnou mierou k rozvoju vedec-
kovyskumnej zakladne vo vyskumnych ustavoch
(VUCHYV Svit, VUTCH Zilina) a na vyskumnych praco-
viskach vo vyrobnych zavodoch i vedecko-
vyskumnych pracoviskach SAV.

Pracovnici katedry boli organizacne zadeleni do
dvoch skupin: pedagogicki pracovnici a pracovnici pre
vedu a vyskum. V rokoch 1965—1975 pracovnici ka-
tedry rieSili dve udlohy Statneho planu vyskumu:

- Modifikacia polyamidovych vidkien

— Technicko-ekonomické Studium a zakladny pries-
kum novych vyrob a novych typov chemickych via-
kien.

Dobra riadiaca praca a rozvoj spoluprace s dal§imi
pracoviskami, najma s VUCHV Svit a podnikovou sfé-
rou podmienili uplatnenie vystedkov vyskumu v apliko-
vanom vyskume a vpraxi.
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V obdobi po roku 1975 sa pracovnici zamerania
chemickych vlakien v ramci vedeckovyskumnej ¢in-
nosti zGcastnili rieSenia uloh v rdmci $tatneho planu
vyskumu, ktorého bola katedra koordinatorom. V ram-
ci tejto Ulohy sa riesili nasledovné Ciastkove ulohy:

— Viackomponentné viakna

— Nové metddy a vztahy pri priprave chemickych vla-
kien

— Vztah medzi $truktirou a vlastnostami chemickych
vlakien — viakna so Specifickymi vlastnostami

-~ Fyzikdlna modifikacia viaknotvornych polymerov.

Charakteristickym rysom vyskumnej ¢innosti odde-
lenia viakien bola spolupraca s VUCHYV Svit, VUTCH
Zilina, VSCHT Pardubice, VUOS Pardubice-Rybitvi,
VUGPT Zlin, UP SAV ainé.

Okrem hlavnych uloh pracovnici riesili mnohé aktu-
alne otazky pre prax v ramci vedlajSej hospodarske;j
¢innosti, ktorych vysledky sa realizovali vpraxi.

Pri zabezpecovani pedagogickej, ale hlavne vedec-
kovyskumnej Cinnosti katedra uspesne spolupracova-
la s vyrobnymi podnikmi, s vyskumnymi ustavmi
i s nadriadenymi organizaciami priemyslu. Zvlast treba
vyzdvihnut spolupracu s VUCHV Svit a to pri rieseni
vyskumnych uloh, v oblasti vychovy vedeckych pra-
covnikov, v oblasti organizovania odbornych podujati
(FIBRICHEM, Medzinarodné Tatranské konferencie
»Viaknotvorné polymery a ich spracovanie®), zabezpe-
&enia diplomovych prac, PGS. Velmi dobra spolupra-
cu mala viom Case katedra s Katedrou vlaknitych ma-
teridlov VSCHT v Pardubiciach.

Pracovnici oddelenia vlakien, resp. katedra mali
dobru spoluprécu so zahraniCnymi institaciami. Dlho-
dobo spolupracovala s Katedrou chemickych vlakien
Politechniky Lodz, s katedrami textiiného a lahkého
priemyslu na Moskovskom a Leningradskom textilnom
institute a s Magyar Viskdsgyar v Nyergesujfalu.

Pre charakterizaciu zamerania chemickej technolo-
gie textilu mozno uviest, Ze po vzniku tohoto zamera-
nia vroku 1965 bola vypracovana koncepcia vedecko-
vyskumnej €innosti, ktora zahrrfiovala tieto zakladne
smery: materidly a ich vlastnosti, farbenie, Specialne
chemicke upravy a textilné pomocné prostriedky.

V oblasti materialov bol vyskum zamerany na zlep-
Senie fyziologickych parametrov textilii, ich hydrofility,
transportnych viastnosti, znizenie tvorby statickeho
naboja a soil release vlastnosti a to tak chemickou mo-
difikaciou ako i pouzitim nizkoteplotnej plazmy.

V problematike farbenia textilii sa hlavna pozornost
venovala farbeniu viny a zmesi pri vysSich teplotach
ako aj vplyvu réznych typov Specialnych Gprav na ko-
loristické vlastnosti zmesi bavina-polyester.

V ramci ulohy zameranej na komplexné vyuzitie
drevnej hmoty sa syntetizovali polymeérne tenzidy ako
nova skupina TPP a Studovali sa ich viastnosti.

V roku 1991 vznika spojenim oddeleni chemicke;j
technolégie vidkien a textilnej chémie nova katedra —
Katedra vlakien a textilu. Po jej vzniku sa vypracovala
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nova koncepcia pedagogického procesu i vedecko-
vyskumnej Cinnosti pre najblizsie obdobie. Vychadza-
la z analyzy priemyselnych odvetvi v CSFR, zvlast na
Slovensku, ale i vo vyspelych krajindch sveta a tiez
z organizacie vysokého Skolstva vo svete. Analyza sa
postupne dopiﬁala na zaklade poziadaviek z rokovani
katedry a podnikov textilného a viaknarenského prie-
myslu. S viacerymi z nich katedra uzavrela dohody
o0 vybere, vychove a uplatneni absolventov po ukonce-
ni Studia. Poziadavky praxe boli vroku 1993 napriek
poklesu vyroby v tomto obdobi, na 13—15 absolven-
tov ro¢ne so zameranim na chemickeé vldkna a textil-
nu chémiu. Z dalSich poZiadaviek to bola orientacia
Studia s rozSirenim Specializacie o discipliny manage-
ment, chemické inZinierstvo a ekoldgia v textiinom
a vldknarenskom priemysle.

Uz vroku 1991 sa pripravil vramci reStrukturalizacie
fakulty Studijny program pre odbor chemickej techno-
l6gie, do ktorého katedra patrila. Vo vyucovacom pro-
cese na katedre, v sulade s poziadavkami praxe a vy-
vojom vo svete, sa daval déraz na rovnovahu discip-
lin fyzikalno-inzinierskych (syntéza, Struktira a pov-
rchy v procesoch tvorby a spracovania vidknitych a fo-
liovych materidlov, zoSlachtovanie) procesovo-inzi-
nierskych (dynamika a kinematika procesov pripravy
a spracovania vlakien a textilu, spracovatelské tech-
nologie polymérov a vlakien) amaterialno-inzinier-
skych (priprava, Struktura a vlastnosti polymérnych
vlaknitych materidlov, hodnotenie a skiSobnictvo,
kompozitné materidly). Vzhladom k tomu, ze katedra
predstavovala na Slovensku jediné vysoko$kolské
pracovisko pre vlakna a textil i s ohfadom na orienta-
ciu Studia na nové materidly, pedagogicky proces bol
zamerany tiez na mechanické procesy spracovania
vlakien atextilu.

V rdmci postgradualneho $tadia (doktorandskeho)
pracovalo vroku 1993 5 doktorandov a 2 externi aspi-
ranti v odbore ,Spracovanie nekovovych materialov —
polymeérne materialy“.

Pri tvorbe Studijného programu katedra neformaine
spolupracovala s VSCHT Pardubice a VSST Liberec.

Vedeckovyskumna €innost sa vznikom novej kated-
ry tiez obohatila a rozsirila. Vedeckovyskumna praca
na katedre bola obsahom vyskumnych projektov:

— Povrchové javy a interakcia v procesoch tvorby

a spracovania polymeérov a vlaknitych materialov
— Priprava a Stadium Struktary a vlastnosti $pecial-

nych anizotropnych a kompozitnych polymérnych

systémov

— Syntéza a Stadium vlastnosti biodegradabilnych ten-
zidov

— Bioaktivne vlaknite materialy.

Na katedre sa zlepSilo vybavenie laboratorii niekto-
rymi unikatnymi pristrojmi (DSC, TMA), dalej sa dobu-
dovali laboratérne zariadenia pre pripravu viakien
a ziskali sa pristroje a zariadenia z detasovaného pra-
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coviska vTrencine pre hodnotenie textilii, farbenie
a Studium povrchov.

Padagogicka a vedeckovyskumna ¢innost
v sticasnom obdobi

Katedra vlakien a textilu CHTF STU bola ustanove-
na 1. 2. 1991. Jej vznikom sa spajili poznatky z oblas-
ti vyvoja, vyroby, spracovatelnosti a charakterizacie
vlakien ako zakladnych textilnych materidlov s poznat-
kami z oblasti Upravy a finalizacie hotovych textilnych
materialov.

Absolvent katedry je odbornik Specialista ovladajuci
teoreticky i prakticky problematiku pripravy a hodnote-
nia vlakien a tiez problematiku obsiahnutd v pojme
»extiina chémia®, to znamena finaliza¢nu etapu upra-
vy textilnych surovin — vldkien a hotovych textilnych
materialov.

V su¢asnom obdobi sa katedra v ramci Studijného
odboru Polymérne materidly podiela na vyucbe v tre-
tom ro€niku bakalarskeho $tudia v predmetoch Makro-
molekulova chémia a Technoldgia materidlov. V ram-
ci ro€nikovych projektov sa podiela na zavereénych
pracach bakalarskeho Studia.

Vo Stvrtom a piatom ro¢niku je Studijny program po-
staveny tak, aby absolvent ziskal vedomasti z predme-
tov teoretickeho zakladu (typ B), z predmetov $pecia-
lizacie (typ C) a z predmetov ekonomicko-pravnych
(typ A), ako je to uvedené v tab. 1.

Oblast vedeckovyskumnej €innosti pracovnikov ka-
tedry je orientovana na aktualne otazky rozvoja vla-
kien a finalizacie textilnych materidlov, ktoré sa rieSia
prostrednictvom projektov. Smer rieSenia je zamerany
na ablast Studia pripravy novych modifikaénych postu-
pov s cielom ziskania vlakien s novymi Specialnymi
vlastnostami, ktoré zhodnocuju oblasti ich vyuzitia vo
v8etkych smeroch (i v sucasnosti tak frekventovanej
ekologie Zivotného prostredia).

Po vzniku katedry v priebehu velmi kratkeho ¢asu
sa musela katedra vyrovnat s velkou redukciou pra-
covnikov, ku ktorej do3lo vramci restrukturalizacie fa-
kulty. Zpovodnych 46 pracovnikov na zaciatku roku
1991 sa v priebehu dvoch rokov znizil pocet stalych
pracovnikov na 17. Napriek tejto redukcii sa vysledka-
mi zaraduje katedra v pedagogickej i vedeckovyskum-
nej Cinnosti hned' za najvacsie zakladné katedry fakulty.

Negativnym javom, ktory sprevadza obdobie po ro-
ku 1990 je znizeny zaujem posluchacov o $tudium
technologickych zamerani. Katedra preto pripravila
program rekvalifikaéného §tddia v spolupraci s pod-
nikmi.

V dasom vyvoji spojenim institucionalnych projektov
sa vytvara v roku 1995 v rdmci odboru ,Technologia
polymérnych materidlov® integrovany grant, ¢im sa
prehibila vzajomna spolupraca katedier odboru vo ve-
deckovyskumnej ¢innosti.
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Po roku 1991 sa dalej prehlbovala zmluvna spolup-
raca katedry s vlaknarenskymi a textiinymi podnikmi.
Tak sa vytvorili finanéné zdroje pre rozsirovanie pris-
trojového vybavenia katedry, zabezpecenia chemika-
liami, ako i zvySenymi moznostami aktivnej tcasti pra-
covnikov katedry na konferenciach a inych odbornych
podujatiach doma i v zahranidi.

Uroveni vedeckovyskumnej &innosti na katedre do-
kumentovalo jej popredné umiestnenie pri hodnoteni

VVC na fakulte vroku 1994 a1995.

Z iniciativy katedry vznikol na Slovensku v roku
1994 Casopis ,Vlakna atextil* s pdvodnymi prispevka-
mi v anglickom jazyku. Jeho vydavatelom je VUCHYV,
a.s., Svit, VUTCH-CHEMITEX, s.r.0., Zilina, VUG,
a. s., Puchov a CHTF STU Bratislava.

Katedra vydava od roku 1994 ANUAL REPORT -
prehlad Cinnosti katedry za prislusny rok v anglickom
jazyku.

Tabulka 1. Prehlad predmetov vo Stvrtom a piatom roéniku

Odbor: Polymérne materialy
Specializacia: Chemicka technolégia vlakien a textilu
Semester
Predmet PV Kredity Poznamky
7 8 9
B: Fyzika polymérov a papiera P 6 2/2/0 s,z
Koloidné sustavy a fazové rozhrania P 5 2/1/0s
a) Makromolekulova chémia Il. V 5 2[1/0's
b) Prirodné polyméry v 5 2/1/0s
C Chémia a technoldgia vlakien P 5 3/0/0 s
Lab. cviCenie z chémie a technoldgie vidkien P 6 0/0/8 kz
Seminar z chémie a technol. vlakien \Y 2 0/2/0 z
Metddy hodnotenia Struktiry vidkien a vlaknit. materialov v 2 2/1/0s
Modelovanie a simulacie procesov v polyméroch v 2 2/1/0 kz
B: Modelovanie a riadenie procesov sprac. polymérov P 6 2/2/0 s,z
C: Textilné inzinierstvo P 4 2/0/0 s
VIaknité kompozity P 3 2/0/0 s
Koloristika a PPP P 4 2/0/0 s
Laboratéme cviCenie z textilného inZinierstva P 6 0/0/8 kz
Seminar z textilného inZinierstva v 1 0/2/0 z
Textilna chémia a technoldgia P 6 3/1/0 s,z
Technoldgia polymérnych félii P 4 2/0/0 s
Skusobnictvo vidkien a textilu P 3 2/0/0 s
Labor. cviCenie z textilnej chémie a technol. P 8 0/0/10 kz
Fyzioldgia a estetika odievania v 3 0/2/0 z
Pocet hodin 26 20 18
Pocet sfkz 5s/1kz 4s/1kz 3s/1kz
Podet kreditov 31 24 21
A Zneskodriovanie a zuZzitkovanie odpadov V 4 2/0/0kz
Kapitalovy trh a podnikové financie \Y 3 2/0/0 s
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@ SNA S SLOVENSKY NARODNY AKREDITACNY SYSTEM

Urad pre normalizaciu, metrolégiu a skiiSobnictvo SR, StefanoviGova 3, 814 39 Bratislava

vydéava

OSVEDCENIE O AKREDITACII
&.: 2/1996

pre

VUTCH-CHEMITEX, spol. s r. o.,
Certifikaény organ certifikujuci vyrobky
ul. J. Milca 8
011 68 Zilina
Akreditagna komisia SNAS na zaklade postidenia splnenia akreditacnych kritérii podla STN EN
45011 osvedcuje odbornu sposobilost’ certifikaéného orgdnu vykonavat’ objektivne a nestranne,
certifikaciu vyrobkov v rozsahu predmetu akreditacie.

Predmet akreditacie:

Certifikacia textilnych vyrobkov, vyrobkov priemyselnej chémie a spotrebnej chémie v rozsahu
uvedenom v prilohe osvedcenia.

Menom akreditovaného certifikaéného organu kona a za spravnost’ certifikatov zodpoveda veduci
certifikaéného organu certifikujuceho vyrobky Ing. Viktor Missbach, CSc.

Certifika¢ny organ moze pouzivat' oznalenie ,,akreditovany certifikany organ” pri ¢innostiach v rozsahu tohoto
osvedenia. Ak sa preukaZe, ze drzitel’ tohoto osvedGenia neplni akreditacné kritéria a zavizky podmietiujiice
akreditaciu, méze UNMS SR pozastavit’ uinnost’ tohoto osvedéenia, osvedéenie obmedzit’ alebo zrusit’.

Osvedgenie nadobuda platnost’ diiom jeho vydania a plati do 30. 4. 2001
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ANTIMIKROBIALNA A BAKTERIOSTATICKA UPRAVA
MODIFIKOVANYCH POLYAMIDOVYCH VLAKIEN

Budayovd, A., *Legén, J., **Kabatova, V., Polak, M.

VUG, Matador a. s., Puchov

*Chemickotechnologicka fakulta, STU, Bratislava

*VUTCH-CHEMITEX, spol. sr. o., Zilina

uvoD

V poslednych rokach sa v oblasti modifikacie synte-
tickych vldkien dostava do popredia otazka antimikro-
bialnej upravy. Tato ma spliat ulohu dezinfekcie vla-
kien a textilii, t. j. zabranit prenasaniu patogénnych
mikrébov, zamedzit zapachu zapriCineného mikrobial-
nym odburanim a znizit straty opotrebovanim vplyvom
rozpadu viakien zapriCineného mikroorganizmami.

V sucasnej dobe pozname viaceré tedrie, ktoré po-
pisuju antimikrobidlny G&inok u chemickych viakien.
Medzi tieto patri i tedria migracie, podla ktorej antimik-
robidlna nizkomolekulova latka z polymérneho systé-
mu migruje na jeho povrch, kde spiﬁa antimikrobialnu
funkciu. Po odstraneni ucinnej latky z povrchu pranim
sa tato dopifia opat migraciou zo stredu vlakna.

Vldkna s antimikrobialnou u€innostou maju hiavne
medicinalny vyznam. Chrania organizmus Cloveka
pred infekciami, ni¢ia choroboplodné baktérie, plesne
a su schopné zabijat patogénnu mikrofléru.

Tieto vliakna sa daja pripravit tymito sp6sobmi:

1) Napustanim vlakien alebo hotovych textilii antisep-
tickymi preparatmi.

2) Fyzikalnou madifikaciou t. j. pridavanim Géinnych la-
tok do roztokov a tavenim pred zvlaknovanim.

3) Chemickou modifikaciou vlaknotvornych polymé-
rov.

Pri modifikacii je dolezita spravna volba farmaceutic-
kych preparatov pre dosiahnutie antimikrobialnej ucin-
nosti vlakien. Pouzity preparat musi spinat viaceré
predpoklady predovSetkym je to nizka toxicita, dobra
znaSanlivost s pokozkou a slaba rozpustnost vo vode
( aby vydrzala vacsi pocet prani a zérover bola moz-
nost transportu latky az k bunkam mikroorganizmov ).

Pridavanim uéinnych aditiv do polyméru v procese
tvorby vlakna, je dblezité dokonalé premieSanie syste-
mu. Je potrebny vysoky stuperi dispergacie ucinne;j
latky. Tento spbsob je velmi vhodny, pretoze umozriu-
je uskutocnit modifikaciu vlakna bez zmeny technolo-
gickeho postupu a je teda jednoduchy i ekonomicky
vyhodny. [18]

Povrchovu upravu vidkna formou impregnacie hoto-
veho vlakna alebo vyrobku antimikrobidlnym prepara-
tom uvadzaju autori [9] vo svojej praci.

Paodla chemického charakteru delime antimikrobial-
ne preparaty na:

— kovoveé zluceniny ( zlu¢eniny Pb, Zn, Ag, Cr, Cd)
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— kvartérne améniove soli

- dusikaté organicke zluceniny
— trifenylmetanové farbiva

— halogénové zlu¢eniny

—iné organickeé zluceniny.

Z anorganickych latok su to zlu¢eniny Pb, Cu, Zn,
P a podobne [10]. Z organokovovych zli¢enin su to
organocinicité latky, ktoré su pre vysoku biocidnu
a najma fungicidnu ucinnost najvhodnejsie [11].

Strieborné idny maju vysoky baktericidny ucinok.
Ako antimikrobialny preparat ich pouzil Muraba [12].
Vo svojej praci pise, Ze zmes obsahujuca viaknotvor-
ny polymér, zeolit a Ag iony sa vyzvlakni povrstvi ka-
todickou Zzivicou. Vzniknuté vidkna maju trvaly antibak-
terialny Gcinok. Ako priklad autor uvadza zmes obsa-
hujicu polyetyléntereftalat a zeolit obsahujtci Ag iony,
ktord bola vyzvlaknena z taveniny. Ziskana Uprava ma
permanentny charakter.

Antimikrobialne G€inky striebra boli pouzité aj v pra-
c¢i [13].Tu autori pouzivaju antimikrobialne aditivum
pod nazvom APACIDER. Je to suchy prasok priprave-
ny do syntetickych vlakien, plastov, netkanych textilii
a pod. Vyrobky upravené tymto preparatom nacha-
dzaju uplatnenie v medicine na ochranné oblecenie,
infekéné kontrolné sita, nemocni¢né podlahy, natery
stien. V APACIDERI A je primarnou ucinnou latkou
stabilizované striebro. Okrem striebornych iénov a ich
zlu€enin sa pouzivaju idény a zlu¢eniny medi.

V poslednom obdobi sa znaéna pozornost venuje
skupine farmaceutickych antimikrobidlnych preparatov
kvartérnym amoniovym soliam. Maju vyrazny bakteri-
cidny dezodoracny a fungicidny u¢inok. Su bezfareb-
né, netoxické a bez zapachu. Nevyhodou je, ze su
rozpustné vo vode, takze Ucginok nie je trvanlivy.

Antimikrobidlnou G&innostou vzhladom na plesne
a kvasinky sa vyznacuju v PA 6 vlakne aj 2-merkapto-
benztiazol [4]. Medzi najucinnejSie antimikrobidlne pre-
paraty patria organocinicité latky dibutylcinoxid a bis-
tributylcinoxid. Su G¢inné najmé na plesne, ale i na iné
druhy mikroorganizmov.

Medzi dusikaté zlu¢eniny pouzivané ako antimikro-
bialne preparaty sa pouzivaju najma cyklicke derivaty
obsahujuce jeden a viac atémov dusika v kruhu. Zo
zlucenin olova sa uplatnili najma tributylplumbylacetat
a niektoré tioalkyl olovnaté zlUéeniny a to pri ochrane
proti tvorbe plesni [14].
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EXPERIMENTALNA CAST

Priprava modifikovanych polyamidovych vlakien

Poly-e-kaprolaktamovy granulat sa vysusil vo vakuo-
vej susiarni pri teplote 80 °C 30 hodin. VysuSeny gra-
nulat sa zmieSal s praskovym antimikrobialnym prepa-
ratom na baze Ag" idnov viazanych na anorganickom
praskovom nosici Al,O,. Navazili sa tri série vzoriek
zmesi, priCom kazda obsahovala iny dispergétor. Sé-
ria A zahrnuje vzorky s obsahom 0,5:2: 5 hm. % adi-
tiva a 0,8 hm. % polyetylénglykol 600 (PEG 600). Sé-
ria B a séria C obsahuju okrem rovnakého mnozstva
aditiva iny dispergator. Séria B 0,8 hm % polypropylé-
novy olej (PP olej 1000) a séria C 0,8 hm% ester po-
lypropylénoxidu a kyseliny stedrovej pod ndzvom No-
vanik SPO. Pripravené vzorky boli pretavené na vyt-
la¢nom extruderi na struny, tie boli schladené vodou
a posekane na granuly. Teploty zén v extriadere bo-
li: T, =210 °C, T, = T3 = 250 °C. Vzduchosuchy gra-
nulat bol vakuovo vysuseny a zvlaknovanie prebehlo
na modelovej zvidknovacej linke TS16 s priemerom
zévitovky 16.10° m.

Podmienky zvldkriovania:

teplota: 1. zony 260 °C

2. zény 260°C
zvlaknovaci blok 260 °C
odtahova rychlost 200 m min™'

hubica 13-otvorova Potvoru =5 107 m
Jednotlivé viakna sa vydizili na vertikalnom diziacom
stroji pri teplote ohrevného telesa 120 °C na diziaci po-
mer 3,5.

Postup prania pripravenych vlakien
Praci roztok: 6 g/ PALMEXU

Hydromodul: 1:50
Teplota prania: 60 °C
Doba prania: 15 min.

Vzorka vo forme pradienka (cca 1 g) bola vlozena
do kadicky alebo vhodnej banky a zaliata pracim roz-
tokom a za miesSania sa zohrievala vo vytemperova-
nom kupeli 60 °C po dobu 15 minut. V pripade viacna-
sobného prania tej istej vzorky sa vyprané vldkno po
premyti vo vode osusilo medzi filtranym papierom
a nechalo sa vysusit volne na vzduchu. Vzduchosu-
ché vlakno sa podrobilo op&tovnému praniu. Viacna-
sobné pranie trva 10 krat 15 minut.

Stanovenie antimikrobialnej uc¢innosti priprave-
nych viakien
Bakteriostaticka ucinnost vlakien bola hodnotena vo
Vyskumnom ustave textilnej chémie Chemitex, s. r. 0.,
Zilina.
1. Z kmeniovej kultdry sa nechali baktérie pomnozit
v zivhom bujone 21 hod. v Termostate pri 37 °C.
2. Pomnozené baktérie sa zriedili v pomere 1 : 20 fy-
ziologickym roztokom.

Vidkna a textil 3 (3) 108—110 (1996)

3. Testovana vzorka o hmotnosti 0,4 g bola sterilizova-
na pri 121 °C.

4. Po vychladnuti vzorka bola infikovana 0,2 ml zriede-
nej kultary, bol pridany fyziologicky roztok 20 ml
a stanoveny vychodiskovy pocet baktérii (A).

5. Ostatné vzorky po infikacii boli ulozené v uzavre-
tych flasiach na 18 hod. pri 37 °C do Termostatu.
6. Po 18 hodinach, sa intenzivne pretrepali a stanovil

sa pocet baktérii v porovnavacich vzorkach (B)
a skusobnom materialy (C).
Bakteriostatickd aktivita:

SU =[(B - C)/B] x 100 %

Boli pouzite kmene bakterii:
Escherichia coli
Staphylococcus aureus
Klebsiella pneumoniae

VYSLEDKY MERANi A DISKUSIA

V prvej Casti experimentalnej prace boli pripravené
modifikované polyamidové vlakna praskovym antimik-
robidlnym preparatom na baze Ag® iénov viazanych
na anorganickom praSkovom nosici Al,Os.

Zvlaknovanie je najdblezitejsi proces pripravy vla-
kien. V tomto Stadiu sa tvori primarna nadmolekulova
a morfologicka Struktura, ktora je zékladom konecnej
Struktury i vlastnosti vliakien po dalSom spracovani.
Uvedeny preparat v koncentracnom rozsahu 0,5:2: 5
neovplyviiuje proces pripravy vlakien z hladiska istoty
zvlaknovania. Taktiez ani pouzité dispergatory
(PEG 600, PP olej 1000 a NOVANIK SPO) neovplyv-
nili proces zvlaknovania. Urcité problémy vznikali pri
priprave anizotrépnych viakien, &ize pri dizeni, kde pri
vy§§om obsahu aditiva (5 hm. %) sa zhorsuje defor-
movatelnost vlakien. Jednotlive viakna sa vydizili na
vertikalnom diziacom stroji pri teplote ohrevného tele-
sa 120 °C na diziaci pomer 3,5 v jednom pripade
v dosledku pretrhavania sa viakien (5 hm. % aditi-
va + PEG 600) bolo potrebné znizenie diZiaceho po-
meru na 2,6.

V druhej Casti exprimentalnej prace bola stanovena
bioaktivna ucinnost pripravenych vlakien.

Pripravené modifikované PA 6 vldkna s obsahom
tohto preparatu boli testované na antimikrobialnu Gcin-
nost vo VUTCH Zilina a to pre kmene Escherichia co-
li, Staphylococcus aureus a Klebsieila pneumoniae.

PA 6 vlakna za pouzitia preparatu na baze Ag” iénov
viazanych na Al,O, vykazuju antimikrobialnu Géinnost
na kmene baktérii Escherichia coli, Staphylococcus
aureus a Klebsiella pneumoniae. Tato uc¢innost ma
permanentny charakter a zachovava sa aj po 10na-
sobnom prani.

V tab. 1 su uvedené vysledky testovania, potvrdzu-
ju bakteriostaticku ucinnost modifikovanych vlakien,
ktora sa najvyraznejSie prejavila na kmeni Staphylo-
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Tab. 1. Vysledky hodnotenia bakteriostatickej ucinnosti vzoriek

vlakien po 10 prani.

Koncentracia Bakteriostaticka u¢innost

aditiva, (hm. %)

Escherichia Staphylococcus Klebsiella

+ dispergator coli aureus pneumoniae
0,5 + PEG 600 + - +
2 + PEG 600 + - +
5 + PEG 600 + - +
0.5 + PP OLEJ + - -
2 + PP olej + + +
5 + PP olej + + +
0,5 + NOVANIK + + +
2 + NOVANIK + + +
5 + NOVANIK + + +

Stupne hodnotenia: + viakno bakteriocidne
— vlakno bakteriostatické

coccus aureus, bakteriocidna u€innost sa prejavila na
kmeni Escherichia coli, Klebsiella pneumoniae a tak-
tiez pri Staphylococcus aureus u vidkien s dispergato-
rom PP olej 1000 a Novanik SPO.

Pri pretavovani zmesi polymér s aditivom dochadza
ku zmene farebnosti granulatu resp. pripravenych via-
kien. Vlakna dostali hnedasté zafarbenie, ktorého in-
tenzita stipa s rasticim obsahom aditiva. Tento hne-
dasty odtien bol pravdepodobne spdsobeny oxidacno-
reduk&nymi reakciami Ag”.

Pranim v alkalickych pracich prostriedkoch dochad-
za k vyplaveniu farebnych zloziek a ziskame biele
vlakno.

V praci su spravne volené materidly pre experimen-
talnu Cast, najma aditiva, u ktorych je mozné oCakavat
dispergacny efekt pri pouziti bakteriostatického plniva
a to od nepolarneho polypropylénového oleja cez vo
vode nerozpustny ester polypropylénoxidu a kyseliny
stedrovej po vodorozpustny polyetylénglykol 600. Naj-
lepSie vysledky sa dosiahli pri pouziti difiiného NOVA-
NIKU SPO.
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ZAVER

V uvedenej praci sa Studovala problematika pripra-
vy bakteriostatickych polyamidovych vldkien s vyuZzi-
tim iénov Ag® na anorganickom praskovom nosici
Al Q5. Bakteriostatické vlakna sa v poslednom Case
GastejSie objavuju ako nové vyrobky znamych vlakna-
renskych producentov vo svete a to na baze syntetic-
kych, ale aj prirodnych polymérov. Z tohoto hladiska je
téma prace aktuaina.

Ziskané vysledky potvrdili realnost postupu pripravy

- polyamidovych vlakien vyznacujucich sa vysokou per-

manentnou bakteriostatickou a bakteriocidnou ucin-
nostou proti testovanym mikrooranizmom.
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SYMPOZIA - KONFERENCIE

ANALYTICKE POSTUPY SKUMANIA
TEXTILNYCH VYROBKOV
V SLOVENSKEJ REPUBLIKE

Mikolkova, A., Antosikova, B., Sestakova, B.

VUTCHC-HEMITEX spol. sr. o., Zilina, Slovenské republika

S potrebou blizSie kvalifikovat bezprostredny vplyv
vyrobkov dennej potreby, predovSetkym vsak textil-
nych vyrobkov, na ¢loveka a jeho zdravie sa stretava-
me v poslednom obdobi v humannej ekolégii. Human-
na ekoldgia je organickou sucastou celkového pojmu
ekoldgia. Zahfiia vztah Cloveka ku Zivej a nezivej pri-
rode (rieSenie znameho ekologického cyklu voda,
pdda, vzduch, odpady a ich likvidacia) a tiez jeho
vztah ku Zivotnym podmienkam. Vzajomné vztahy Clo-
veka a prostredia je potrebné chapat v stulade s nas-
ledujacou schémou:

| Zivotném podmienky |

Mimopracovné Pracovné
podmienky podmienky
Jivot Mimopracovné Pracovné Praca
prostredie prostredie
[ ]
|
[ PROSTREDIE |

Psychofyziologické faktory
Zivota a prace

Pochopenie uvedenej schémy ma vyznam nielen
pre komplexné posudenie vplyvu zivotnych podmie-
nok na ¢loveka zijuceho a pracujuceho v uréitom pros-
tredi, ale aj posudenie vhodnosti jeho v&lenenia do
urcitého prostredia, do ktorého nevyhnutne vnasa svo-
je obycaje, zvyky a navyky. Medzi ne patri aj pouziva-
nie textilii, ktoré ¢loveka sprevadzaju pocas jeho celé-
ho zivota.

Zakladom humannej ekoldgie textilnej produkcie je
Specifikacia pritomnosti Skodlivych latok v textilidch,
ktoré bezprostredne alebo nasledne, rozkladom alebo
hromadenim v organizme Cloveka mézu ohrozit jeho
zdravie.

Pritomnost tychto Skodlivych latok je sledovana tak-
mer vo vietkych eurépskych krajinach a ich zakladné
limitné koncentréacie st stanovené v hodnotiacich sys-
témoch ECO-TEX, OKO-TEX Standard 100, Seversky
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model ekologického oznacovania vyrobkov, ale aj
v eurépskom systéme skusania textilnych vyrobkov
v suvislosti s ich ozna¢ovnim ekologickou znackou
EKO-LABEL.

V Slovenskej republike v nadvéznosti na pripravova-
nu eurépsku legislativu sa za¢alo s povinnym sledova-
nim obsahu Skodlivych latok v textiliach. Ministerstvom
zdravotnictva SR boli schvélené ich limitné koncentra-
cie. Suviselo to so zavedenim povinnej certifikacie tex-
tilnych vyrobkov pre deti do troch rokov a jemnych
damskych panéuchovych nohavic v SR od 1. 6. 1995.
Tato certifikacia sa uskutoCnuje v Statnej skuSobni
SKTC-119 pri VUTCH-CHEMITEX spol. s r. 0. Zilina.

Podrobné skimanie moznych negativnych dopadov
Skodlivych fatok, na ludsky organizmus, ktoré sa mdzu
v procese textilnej prvovyraby a vyroby dostat do tex-
tilného vyrobku, malo za nasledok stanovenie nasle-
dujucich parametrov a kritérii hodnotenia humanoeko-
logickych vlastnosti textilnych vyrobkov:
pH vodného vyluhu
obsah volného formaldehydu
obsah extrahovatelnych tazkych kovov (arzén, kad-
mium, olovo, ortut, med, chrém, kobalt, nikel, zinok)
obsah pesticidov (izoméry hexachlércyklohexanu
a DDT).

Stanovenie pH vodného vyluhu

Stanovenie sa uskuto&iuje podfa STN 80 0066, kto-
ra je identickd s medzindrodnou normou ISO
3071:1980. Zistuje sa hodnota pH vodného vyluhu tex-
tilii. Hodnota pH sa meria potenciometricky pomocou
sklenenej elektrddy pri teplote miestnosti a udava kys-
lost, resp. alkalitu vodného vyluhu skusane;j textilie.

Pre alkalicky vyluh sa zaznamenava najvy3Sia usta-
hodnota pH. Hodnoty pH vodného vyluhu namerané
v prvej odliatej davke sa pre vypocet vyslednej hodno-
ty nepouzivaju.

Stanovenie obsahu formaldehydu

Postup stanovenia sa realizuje podla STN 80 0290,
¢o zodpoveda norme SFS 4996:1983 Textiles. Deter-
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mination of formaldehyde. Japanese method. (Textilie.
Stanovenie formaldehydu. Japonska metoda.)

Metdda je uréena na stanovenie volného, neviaza-
ného a hydrolyzou uvolnitelného formaldehydu v tex-
tiliach bez rozdielu materialového zlozenia a foriem
technologického spracovania.

Vzorka textilie sa odoberie podla platnych noriem
STN a vzduchotesne sa uzavrie v zatavenom polyety-
Iénovom vrecku. Pred stanovenim sa neklimatizuje.
Skusa sa vo forme, v akej bola dodana na skusanie.
Susenie a klimatizacia totiz mézu ovplyvnit obsah for-
maldehydu v skiSanej vzorke (znizit ho).

Z kazdej vzorky textilie sa pripravi rozstrihanim ho-
mogénna skusSobna vzorka, ktora sa v banke so zab-
rusovym uzaverom zaleje presne 100 ml destilovanej
vody a necha sa vyluhovat v termostate.

Formaldehyd uvolneny do roztoku poskytuje s ace-
tylacetonovym cCinidlom farebnu zli¢eninu. Intenzita
zafarbenia je pri danych podmienkach iumerna kon-
centracii formaldehydu. Stanovi sa meranim absor-
bancie roztoku pri predpisanej vinovej dizke. Koncen-
tracia formaldehydu sa vypocéita pomocou stanovene-
ho vzorca. Obsah formaldehydu sa udava v mg kg™
(ppm). Ak je predpoklad, ze hodnota absorbancie
mabze byt skreslena pritomnostou latok na textilii, kto-
ré by mohli tvorit s acetylaceténovym ¢inidlom fareb-
nu reakciu, musi sa urobit kontrolné stanovenie s di-
meddnom, ktory maskuje formaldehyd.

Stanovenie obsahu extrahovatelnych tazkych
kovov

Odobrata vzorka skisobnej textilie sa rozstriha na
drobné Ciastocky. Po homogenizacii sa takto priprave-
néa vzorka extrahuje v sklenenej banke so zabrusovym
uzédverom roztokom umelého kysleho potu, priprave-
ného podla STN 80 0165 (identicka s ISO 105 E 04),
pri laboratdrnej teplote. Celkova doba extrakcie sku-
Sobnej vzorky v extrahovadle je 24 hodin. Po ukonge-
ni extrakcie sa ihned oddeli textilnd ¢ast vzorky od
kvapalnej filtraciou. Vo filtrate sa stanovi mnozZstvo ex-
trahovanych tazkych kovov metédou atémovej absor-
pcnej spektrofotometrie, resp. polarograficky.

Stanovenie obsahu pesticidov

V skuSobnych laboratériach $tatnej skidSobne
SKTC-119 bala vypracovana metodika na stanovenie
obsahu pesticidov v textiliach zhotovenych z prirod-
nych vlakien (bavina, vina, lan, konope). V sulade
s rozhodnutim Ministerstva zdravotnictva SR sme sa
zamerali na stanovenie nasledovnych chlérovanych
organickych zlaéenin:

a-hexachlércyklohexan
B-hexachlércyklohexan
y-hexachléreyklohexan
8-hexachldreyklohexan
o, p-DDT
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p, p— DDT

Rezidua uvedenych pesticidov sa separuju zo sku-
Sobnych textilnych vzoriek organickymi rozpustadlami.
Mnozstvo vzorky zvolené podla predpokladaného ob-
sahu stanovovanych pesticidov sa extrahuje v Soxhle-
tovom pristroji pomocou vhodného organického roz-
pustadla poCas 7 hodin. Po ukonceni extrakcie a vych-
ladnuti vzorky sa extrakt zahusti na vakuovej rotacnej
odparke a podrobi Cisteniu na koldne pre stipcovu
chromatografiu naplnenej aktivovanym sorbentom. Po
vsiaknuti zakoncentrovaného extraktu sa stanovované
zlugeniny eluuju z koldn tym istym rozpustadlom, kto-
ré bolo pouzité na extrakciu vzorky. Eluat sa zahusti
pomocou vakuovej rotacnej odparky na ¢o najmensi
objem a vysusi sa prddom dusika. Vysu$eny zvySok
sa rozpusti v rovnakom rozpustadle v akom su k dis-
pozicicii Standardné referencné materialy stanovova-
nych pesticidov a prenesie sa do vialky. Spracovany
extrakt sa analyzuje na plynovom chromatografe s de-
tektorom elektronového zachytu (ECD) injektorom
typu split/splitless pri pouziti Speciainej kapilarnej kolo-
ny.

Experimentalne podmienky stanovenia
v SKTC-119:

kapilarna koléna ULTRA 1, dizka 25 m, vnutorny prie-
mer 0,2 mm

hrubka filmu 0,11 um

nosny plyn — dusik

teplota injektora 250 °C, purge vent 1 cm® min™
pomocny plyn dusik, objem nastreku 0,1—1 pl

Obsah pesticidov sa hodnoti metédou Standardneého
pridavku.

Praktické poznatky a skusenosti z hadnotenia hu-
manoekologickych vlastnosti textiinych vyrobkov
v Statnej skuSobni SKTC-119, ziskané v ramci ich cer-
tifikacie su graficky znazornené na nasledovnych ob-
razkoch.

Uvedeny material odznel ako prednd$ka na medzinarodnej kon-
ferencii ,Analytické skumanie v textilnom priemysle” poriadanej
v LodZi (Polsko) v drioch 18.—19. 6. 1996.
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pH vodného vyluhu

Grafické znazornenie vzoriek hodnotenych
na pH vodného vyluhu textilii v r. 1995
v SKTC-119 VUTCH-CHEMITEX; s. 1. 0., Zilina

Schvélenym limitnym hodnotadm rozsahu pH 4,5 aZ 7,5:

nevyhovelo (3 %)

vyhovelo (97 %)

Nevyhovujtce hodnoty pH

Z celkového poétu analyzovanych vzoriek nevyhovuje roz-

sahu pH 4,5 az 7,5:

- detské
detské uplety tkaniny (13 %)

(13 %)

kojenecké

priadza —
koSielky (7 %)

pletené
vyrobky (7 %

stuhy,
tyl (0 %)

detské
odevy (13 %)

|6zkoviny (47 %)

Formaldehyd

Grafické znazornenie vzoriek hodnotenych
na obsah formaldehydu v r. 1995
v SKTC-119 VUTCH-CHEMITEX; s. r. 0., Zilina

Schvélenym limitnym koncentraciam do 30 ppm:

nevyhovelo (10 %)

vyhovelo (90 %)
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detské uplety
(33 %)

Prekroéeny obsah formaldehydu

Z celkového poétu analyzovanych vzoriek s prekroCenym
obsahom formaldehydu nad 30 ppm je:

detske
tkaniny (18 %)

16zkoviny (27 %)

priadza — detské
pletené stuhy, d 79
vrobky (9%) i (6%) °IeW (7%

Grafické znazornenie vzoriek hodnotenych na obsah
tazkych kovov v extrakte umelého kyslého potu v r. 1995

v SKTC-119 VUTCH-CHEMITEX, s. r. 0., Zilina

Zinok

Schvalenym limitnym koncentraciam do 10 ppm:

nevyhovelo (8 %)

vyhovelo (92 %)

Prekroceny obsah zinku

Z celkového pottu analyzovanych vzoriek s prekroCenym
obsahom zinku nad 10 ppm je:

detské

priadza —pletené tkaniny (8 %)

vyrobky (32 %)

elasticky uplet
(16 %)

16zkoviny (12 %)

detské uplety
(24 %) stuhy,
tyl (8 %)
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Grafické znazornenie vzoriek hodnotenych na obsah
tazkych kovov v extrakte umelého kyslého potu
vr. 1995 v SKTC-119 VUTCH-CHEMITEX, s. 1. 0.,
Zilina

Kadmium

Schvalenym {imitnym koncentracidamm do 0,1 ppm:

nevyhovelo (2 %)

vyhovelo (98 %)

Prekro¢eny obsah kadmia

Z celkového poétu analyzovanych vzoriek s prekroéenym
obsahom kadmia nad 0,1 ppm je:

stuhy, tyl
(52 %)

detské tkaniny
(16 %)

16Zkoviny (16 %)

prSiplaste (16 %)
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Grafické zndzornenie vzoriek hodnotenych na obsah
tazkych kovov v extrakte umelého kyslého potu
vr. 1995 v SKTC-119 VUTCH-CHEMITEX, s. r. 0.,
Zilina

Olovo

Schvélenym limitnym koncentracidam do 0,6 ppm:

nevyhovelo (2 %)

vyhovelo (98 %)

Prekrocéeny obsah olova

Z celkového poctu analyzovanych vzoriek s prekrocenym
obsahom olova nad 0,6 ppm je:

detské odevy (20 %)

detské Uplety
(40 %)

16zkoviny (40 %)
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SPRACOVATELNOST POLYMEROV V TECHNOLOGII
CHEMICKYCH VLAKIEN A FOLII

Marcincin, A.

CHTF STU Bratislava

uvob

Chemické vldkna v su¢asnom obdobi predstavuja
vySe 40 % podiel na spotrebe vlakien. Pri relativne
malom ro¢nom prirastku vlakien celul6zovych, polya-
midovych (PA) a polyakrylonitrilovych (PAN) zvlast
vysoky prirastok maju viakna polyesterové a polypro-
pylénové. Rocny prirastok tychto viakien je az do
15 % s tym, Ze PES vlakna uz prekrodili 50 % podiel
objemu vyroby vSetkych syntetickych vlakien a poly-
propylénové vidkna dosahuju produkciu vidkien poly-
amidovych a polyakrylonitrilovych [1, 3]. Pri vyrobe f6lii
jednoznaéne dominuju syntetické polyméry.

Rozvoj vlaknitych textilnych a féliovych technolagii
predstavuje jeden z najvyznamnejSich vstupov ¢love-
ka do kreacie novych spolocenskych vztahov, a to
najma rozvoja polymérnej vedy, technolégie vlakien
a textilu, textiiného designu, do tvorby novych viakni-
tych kompozitov a technickych aplikacii viakien. Ten-
to spoloCensko-ekonomicky pohyb ma svoje vyvojové
zakonitosti, ktoré je potrebné sledovat a poznavat.
Zohladnenie a reSpektovanie tohoto pohybu by malo
byt zakladom analyzy a nasledného rozhodovania pri
volbe novych technolégii vo vlaknarskom a textilnom
priemysle, vyvoji novych typov a sortimentu vlakien.
Tato analyza by mala vychadzat z realneho zaélene-
nia Slovenskej republiky, resp. stredoeuropského
regionu, v ktorom zijeme do ekonomicko-technologic-
kych prudov a tendencii vo svete.

Z tychto poznatkov by bolo Ziadice vychadzat aj pri
predstave a koncepcii vychovnovzdelavacieho proce-
su na urovni strednych a vysokych 8kol tak, aby sa
zabezpedila kontinuita vyvoja a nedoslo k vyraznejsim
diskrepanciam medzi spolo¢enskymi poziadavkami
a moznostami vzdelavacich institacii. Ak k takejto
nerovnovahe ddjde, ¢o je vzhladom na ¢asovo dihodo-
by cyklus vzdelavacieho procesu mozné, potom je
potrebne hladat nove formy zakladného, prip. do-
plnkového Studia.

Vyvojové fazy produkcie chemickych viakien

Koncepcia rozvoja chemickych vlakien a tiez folii
v tomto storoCi sa tvorila na zaciatku na poznatkoch
ziskanych zo spracovania prirodnych polymérov, naj-
ma na baze celuldzy. Prvé koncepcie rozvoja sa vy-
pracovali vo firmach ako Du Pont v USA, Bayer
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v Nemecku, ICl v Anglicku a Monteedison v Taliansku
[4] (obr. 1).

Pociatocna faza (prva etapa) sa vyznacovala tym,
Ze vyskum, vyvoj i vyroba boli doménou vyspelych
krajin a velkych chemickych spoloénosti. Vlakna boli
uréené hlavne pre textilné aplikacie. Chemické spoloc-
nosti Uzko spolupracovali s textilom. Tato kooperacia
sa obmedzovala viacmenej na domace poziadavky
a celkove tuto etapu charakterizuje relativne mala kon-
kurencia. Po energetickej krize zaciatkom 70-tych ro-
kov zacalo obdobie rozvoja vyrobnych liniek napriek
tomu, alebo prave preto, Ze zisky z vlakien u velkych
spoloc¢nosti poklesli.

V druhej faze dochadza k zvySovaniu enviromental-
nych poziadaviek a spétnej integracii textilnych vyrob-
kov smerom k producentom vlakien. Rozvijajuce sa in-
Zinierske spolocnosti zaCinaju stavat nové vyroby
v rozvojovych krajinach, aby neboli zavisli len od do-
maceho trhu.

Ako sa dalo oCakavat, integracia textilnych vyrobcov
a vyrobcov vldkien mala za nasledok expanziu lacné-
ho textilu do priemyselne rozvinutych krajin. Domaci
vyrobcovia Ziadaju restriktivne opatrenia na import
a zvyhodnenie domacej produkcie. Mozno hovorit
o tretej faze vyvoja (obr. 1b). Restrikéné opatrenia sa
tykali nielen syntetickych viakien, textilu, ale i dalSich
materidlov. Tieto opatrenia sa ukazali v kone¢nom
dosledku ako 3kodlivé, ale okrem iného aktivovali
zahraniénych producentov. V pripade obidenia restrik-
cie prijimali sa dalSie opatrenia.

Ako ilustruje dalSi obrazok (obr. 1c), obchadzanie
reStrikénych opatreni sa dialo cez alternativne kanaly
cez krajiny s lacnou pracovnou silou, ktoré mali pristup
na trh vyspelych $tatov, alebo stavbou a kupou zaria-
deni v tychto Statoch.

Sucasné obdobie reprezentuje etapa globainych pri-
lezitosti (obr. 1d). Hlavny déraz sa kladie na investicie
do progresivnych technolégii pri eliminacii vysokych
poziadaviek na pracovnu silu tak vo viaknarskom i tex-
tilnom priemysle. Dalej sa zdérazriuje nizka cena pra-
ce, ked je to vyhodné, najmé v odevnom priemysle,
kde sa musi vac¢Sina operacii vykonat pracovnikom.
Vo vSetkych pripadoch sa Ziada v sucasnosti déraz na
spolupracu a kooperaciu zu€astnenych stran vo sve-
tovom meritku.

Uvolneniu restrikcii, ktore inhibovali a inhibuju rozvoj
trhu je venovanych mnoho aktivit v rdmci World Trade
Organization (predtym GATT) a dalSich regionalnych
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Obr. 1 Fazy vyvoja chemickych vldkien vo svete

obchodnych zoskupeni. Mnoho programov bolo v tom-
to zmysle upravenych. Aj ked tieto efekty este nie su
vyrazné mozno konstatovat, Ze v buducnosti déjde
v tomto smere k mnohym zmenam. Déraz sa presuva
od alternativnych ciest vyhnutiu sa restrikcii na kapita-
lizaciu a na valnu ponuku v ktorejkolvek Casti sveta.

Spracovatelnost polymérov

Nové poziadavky na viastnosti vidkien a folii a nasled-
ny vyvoj novych technoldgii kladie stéle vyssie a vy3sie
naroky na spracovatelské vlastnosti polymérov.

Spracovatelnost, resp. spracovatelské vlastnosti
polymeérov spravidla predstavuju suhrn materidlovych
parametrov polymeéru, ktoré za optimainych podmie-
nok spracovania zabezpeduju ustalenost toku poly-
mérnej taveniny a rychlosti vidkna, jeho Struktdry
a vonkajsich zmien s cielom dosiahnutia maximalnej
stability technologickych operacii a optimalnych vlast-
nosti vyrobku.

Pre kazdy bod materidlu (taveniny alebo vlakna) po-
tom piati:

)
g(A,p,n....):O; (A,p,n....)=konst (1)
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kde A — prierez
p — hustota
n — viskozita
Aktudlnost pristupu k rieSeniu spracovatelnosti poly-
mérov je urcend suc¢asnymi trendami, ktoré mozno
charakterizovat najmé:
zvySovanim efektivnosti taviacich, zvlaknovacich
a dalSich zariadeni
agregacia a kontinualizacia postupov
spracovanie modifikovanych polymérov
priprava jemnych vlakien
priprava specialit — vlakien a folii so Specialnymi
vlastnostami.

K zékladnym vlastostiam, ktoré je nevyhnutné brat
do tvahy pri hodnoteni spracovatelnosti polymeérov,
na zéklade doterajSich poznatkov patria [5]:

— reologické vlastnosti taveniny a tuhej fazy

— fyzikalne a chemické nehomogenity v polyméri a ich
interakcie v systéme determinované filtrovatelnos-
tou tavenin

— termooxidacna stabilita, viskozitné nehomogenity

— parametre $truktary a ich zmeny v priebehu spraco-
vania.

V tejto Casti prispevku uvedieme niektoré vysledky
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z hodnotenia reologickych vlastnosti a filtrovatelnosti
polymérov.

Reologické vlastnosti tavenin uspokojivo popisuju
zékladné funkcie ako viskozita, prva a druha napéto-
va funkcia [6].

T2 = N(Y) ¥ (2
Ty — T2 = Wi(7) 72 )
Top — Tag = Wal7) 7° (4)

kde 7,, — Smykové napétie

Ty1 = Top — Prvy rozdiel normalovych napéati

Top — Tay — druhy rozdiel normalovych napéti

n — viskozita

Pri nenewtonskych a neelastickych kvapalinach sa

meni viskozita v zavislosti od Smykovych veli¢in, pri
nenewtonskych a viskoelastickych sa menia vSetky
materidlové funkcie, t.j. rozdiely normalovych napéti
maju diskrétne hodnoty. Pre praktické vyuzitie posta-
Cuju rovnice 2 a 3, pricom empiricku zavislost (3) je
mozné stanovit na kapilarnom viskozimetri zo zavis-
losti vystupného tlaku AP, od Smykového napétia,
pripadne dalSimi metédami [6].

T4 — T2 = Avast + TS(dAvasI/ dzs) )

kde 15 je Smykové napétie na stene kapilary.
Elastické viastnosti taveniny polyméru sa mézu vy-
jadrit parametrom poddajnosti J¢

Jeg = (T11 — T0) 2T32 alebo Jg = (711 — 12)/275 (6)

Pri hodnoteni reologickych viastnosti polymérov su
zaujimave najma kritické parametre suvisiace s usta-
lenostou toku polymeéru v kanali hubice a po opusteni
hubice. V kanéli hubice ddleZitym parametrom je tzv.
usek hydrodynamickej nestability, ktory predstavuje
(napr. pre polyamid pri beznych podmienkach dizku
asi 1 mm) [7].

Pri prekroCeni kinetickej hodnoty Smykovej rychlosti
alebo napétia, ktoré je pre va&sinu polymérov 107° az
107® Pa, dochadza k neustalenému toku a k vzniku po-
rich na extrudovanom profile najprv v povrchovej
vrstve ,tzv. povrchovy lom* a potom v celom profile, ¢o
je jav tzv. elastickej turbulencie. Tieto javy vedu k vzni-
ku Struktiry so zhorS§enou spracovatelnostou polymé-
rov v dal$ich operaciach napr. pri dizeni alebo k Gpiné-
mu rozpadu polymérneho prudu pod hubicou [8].

Okrem toho polyméry s diskontuitou na zavislosti
viskozity od Smykového napatia (ako PP a PE) vyka-
zuju v oblasti kritickych hodn6t povrchové zvrasnenie
vytla€aneho profilu. Elasticka turbulencia sa dava do
priameho vztahu s prvym rozdielom normalovych na-
péti, pricom kriticka hodnota je definovana nasledovne

(711 — T22)/27s= kon§t = 2n/(1 — m) (7)
pricom konst = nf(1 —m)
kde n - index pseudoplasticity
m — smernica prvej napatovej funkcie

V tab. 1, 2 a na obr. 2—4 su niektoré charakteristic-
ke reologické vlastnosti tavenin polypropylénu, polya-
midu 6 a polyetyléntereftalatu, ktoré suvisia so stabili-
tou spracovania polymerov pri priprave vidkien, pri-
padne f6lii.

Chemické a fyzikalne nehomogenity v potyméri st
jednym z najvaznejsich problémov spracovania poly-
mérov. V procesoch spracovania plati zdsada vytvorit
podmienky pre minimalizaciu cudzorodych latok, gelo-
vitych a presietenych €asti v polyméri najma zvySenim
kvality monomeérov, znizenim obsahu kyslika v atmos-
fére pri syntéze a pri suseni polymérov. Nehomogeni-
ty, ktoré v polyméri v procese syntézy a spracovania
vzniknu, je potrebné odstranit viacnasobnou filtraciou
za pouzitia kovovych sit o velkosti otvorov az 10—
15 nm. Na obr. 4 a 5 uvadzame priebeh filtracie dvoch
vzoriek PET s rozdielnymi vlastnostami.

Table 1. Reologické charakteristiky niektorych viaknitych typov polypropylénov pri Smykovej rychlosti 20—100 s™'

Ts

AP

A st

Polymér °c n m AZ Je (Je)kr

PP Tatren 270 0,56 0,70 14,2 9,4—12,3 5,0

TF 411

PP Tl 902 230 0,49 0,55 4,9 2,8—4,2 3,2
250 0,55 0,73 2,3 1,4—1,9 5,5

PP TH 901 250 0,61 0,97 15,6 8,5—12,9 52,0
265 0,68 0,98 12,4 6,4—9,9 82,0

PP Daplen 200 0,47 0,81 14,8 8,3—11,2 7,2

MT 58 215 0,50 0,81 15,7 8,6—12,2 7,5
250 0,61 0,88 17,7 8,8—14,1 13,0

Finapro 230 0,43 0,56 2,4 1,7—2,0 3,0

PPH 250 0,45 0,59 23 1,5—1,9 3,2

9069-S

PP TH 901 250 0,62 0,99 16,6 9,6—12,9 150,0

+ 0,2 % TiO, 265 0,68 0,99 14,0 7,1—11,3 160,0

PP TH 901 250 0,63 0,90 12,6 6,2—9,6 15,8

+0,1% 265 0,69 1,00 14,2 7,3—11,8

Black 7
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Table 2. Reologické vlastnosti vysokomolekulového PET

Vzorka niPa s] n Tin—Ta
polyméru  y=67s" (r=k ¥ 21
1 1110 0.88 64.4
2 1510 0.73 471
3 1480 0.73 49.5
4 1250 0.71 67.7
5 1320 0.59 60.3
6 1280 0.57 51.8
7 940 0.52 84.2
/Y
240
| 200
-
©
4o
60 O
o
C ot
a
120 .,
>
o
6 =
e}
S
c
40
2470/77”
X2
2 o
- 1
S
o>
<3 o 2
< //
1 3
/0/ s
oy
A
0 N N \ \
0,02 004 006 008
[h (t)s
Obr. 3 Zavislost vystupného tlaku od $mykového napétia pre
PET n=100dlg™

1 — extrapolacia AP na koniec kapilary
2 — extrapolécia na 0,2 mm od konca kapilary

Spracovatel'ské vlastnosti polymérov su zvlast zauiji-
mavé najmé v savislosti s novymi technologiami
a strojnym zariadenim, kde dominuja vyrobné rychlosti
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Obr. 4 Zavislost tiaku od gasu pri filtracii PET (dobra spracovatel-
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Obr. 5 Zavislost tlaku od &asu pri filtracii PET (zla spracovatel-
nost)

spracovania a su zvy3ené naroky na istotu technolo-
gického procesu.

Nové technoldgie a strojné zariadenia

Produkcia textilnych viakien zahriuje nekonecné
a textilné viakna, kobercové BCF typy, kabelove stri-
3ové vlakna. V poslednom obdobi rozvoj vlaknarskych
a textilnych technolégii dosiahol vysoku trove, ktora
bola prezentovana v Europe, najméa na poslednych
dvoch expoziciach ITMA v Hanoveri (1 991) a v Milane
(1995). Podobna vystava bola na jar tohaoto roku
v Greenwille v USA. Okrem toho sa vrcholové vyrob-
ky prezentuju kazdorocne najma na vystave technic-
kych textilii vo Frankfurte nad/M, SNR a v Parizi. Rad

Vldkna a textil 3 (3) 115—120 (1996)



dalSich svetovych a europskych podujati a konferencii
sa venuje najnovsim poznatkom v uvedenej problema-
tike. Cielom tejto Casti prispevku je poukazat na niek-
toré aspekty vyvoja vldkndarskych technoldgii ako
zvlakiiovania, dizenia, tvarovania a dal$ich textilnych
operacii pri vyrobe vilakien v poslednych rokoch a to
len v hlavnych rysoch pri vyrobe vidkien.

Nekonecné vlakna

V sU€asnosti navrhované technoldgie a zariadenia
predpokladaju pripravu az 90 % objemu vlakien ces-
tou priameho zviakrovania bezprostredne po syntéze
polyméru oproti extruderovému zvlaknovaniu, ktoré
vyuziva granulovany polymér. Extriderové zvlaknova-
nie je viac orientované na pripravu Specialnych a mo-
difikovanych vlakien. Konstrukcia taviacich a doprav-
nych prvkov zvlaknovacieho zariadenia, podobne ofu-
kovacej Sachty a navijacich elementov sa navrhuje
tak, aby minimalizovali vplyvy veduce k neustalenému
toku polyméru a viakna a to tak z hladiskaj materialo-
vého ako aj energetického. Kruhova zvlaknovacia hla-
va sa musi vyznacovat dokonalou homogenitou teplo-
ty pri minimalnych stratach tepla. Hubicovy blok je
zasunuty do kompaktného telesa hlavy, aby sa mini-
malizovali teplotné vplyvy z ofukovacieho priestoru.
Technickeé rieSenie umoziuje rychle nasadenie bloku.
Opakované utesnenie, vdaka samotesniacemu povr-
chu uz nie je po zvySeni teploty potrebné. Zviaknova-
ci proces je rieSeny niektorymi velmi progresivnymi
prvkami, ktoré vedu pri vysokych rychlostiach k pripra-

zvldkn.blok

prepardcia

—_— -
previfiovanie

@ —— odtah

Obr. 6 Samoregulacia chladenia vliakna pod hubicou
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ve vidkien s vysokou rovnomernostou vlastnosti. Niek-
toré z nich uvadzame v dalSom [9—11].

Pre vysoké rychlosti zvlaknovania sa vyvinul systém
tzv. ,self regulated air withdrawal®, ktory zabezpecuje
rovhomerné ochladzovanie vlakna a jeho deformacno-
orientacné procesy pod zvldkfiovacou hubicou. Tento
efekt sa ziskava v perforovanej trubici, ktora je napev-
no uchytena na zvlakiovaci blok (obr. 6).

Nadalej sa zvySuju naroky na monitorovanie a re-
gulaciu zékladnych parametrov zvlakfovania, teploty ta-
venia, tlaku, teploty galiet, odtahovej rychlosti, aj ked' sy-
stémy s one line zabezpecenim este nie su zavedené.

Vo vyvoji su vSetky postupy zvlaknovania a pripravy
vlakien (LOY, POY, FOY, FDY). Urobili sa vyznamné
zmeny na zvlaknovacej drahe, kde je v sucasnosti na-
vrhovanych niekolko variacii a to od jednostupriového
bezgaletového zvlakiovania po ,hot channel stret-
ching” proces. Vyhody a nevyhody jednotlivych postu-
pov sa §tuduju a polemizuju. Zastancovia galetovych
prvkov medzi zvlakiovacou hlavou a navijacim zaria-
denim zdérazfuju ,pufrovy” efekt medzistupna, ktory
zabezpecuje rovnomernost vlastnosti vliakien. V niek-
torych pripadoch je galetovy postup nutné pouzit jed-
noducho pre dosiahnutie pozadovaného diziaceho
a orientacného efetku vo vlakne, napr. pri PA, PDY
vldknach. Negativny vplyv galiet sa prejavuje nerovno-
mernym ohrevom zvézku vidkien na povrchu galety
a naviac zvySenymi nakladmi. Z tohoto aspekiu je
zaujimavé noveé rieSenie deformacného procesu vla-
kien v hordcom vzduchom vyhrievanom kanali umies-
tnenom v strede zvlakiiovacej drahy (obr. 7).

Textilné nekonecne vlakna st vacsinou tvarované
a pripravuju sa v diZziacotvarovacom procese POY vla-
kien najmé s ohlfadom na kvalitu a cenu. POY vlakna
ako medziprodukt sa vyuzivaja v priprave textilnych
vlakien, najma v sekvenctnom diziacozakrutovom
alebo diziaco-navijacom procese (draw-twisting, draw-
winding). Zariadenia dovoiuju zdruzovat viakna s roz-
dielnymi parametrami zmrstenia, vyfarbenia alebo tit-
ru. Ziskavaju sa efekty pre vlakna so $pecialnym vy-
uzitim. DiZiaco-tvarovacie zariadenia maju pri vy3sich
rychlostiach (PA nad 800, PET nad 1200 m min~")
dihSie ohrievacie a chladiace elementy. Pri celkovom
znizeni ,vySky"“ strojov sa tento nedostatok riesi pomo-
cou ochrevného telesa tzv. ,high temperature heater*
(HT).

Primarna zéna ohrievacieho telesa na dizku 1m na-
miesto 2,5 m pdvodného rieSenia a teplotu od 300 °C
do 500 °C oproti setovacej teplote 200 °C. Vzajomne
zavislé parametre, ako teplota, dizka ohrievacieho
a setovacieho telesa sa musia zladit tak, aby vlakno
malo teplotu setovacieho telesa pri opusteni HT ohre-
vu. Niektoré firmy ponutkaju nové S-Z frikéné remerio-
vé agregaty, napr. s S zdkrutom, po ktorom spojenim
vlakien sa ziska beztorzny zakrut.

Vo v8etkych prevedeniach stroje su vybavené on-li-
ne systémom kontroly pnutia viakien. Pritom sa sledu-
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Obr. 7 Stcasné technologie zvlaknovania hodvabnych typov

ju nasledovné parametre:

niZ8ia kon3trukcia strojov a vysSia operativnost
Setrenie energiou a znizenie hluénosti (kazdé mies-
to ma samostatny pohon)

on-line kontrola kvality

integracia tvarovacich strojov.

BCF kobercové typy viakien

Klasickymi operaciami BCF cestou sa pripravuju ko-
bercové typy od 500 do 4000 dtex. Rychlosti navijania
vlakien z PA st do 4000 m min, pre polypropylén do
3 000 m min~". Velké Usilie sa vyvija pre ziep3enie
kvality, najméa rovnomernosti vyfarbenia a bezpruhovi-
tosti kobercov. Vodiaci par galiet priamo pod natlaca-
cou komorou sluzi k zlepSeniu kvality tym, Ze zabez-
pecuje rovnomerné vytahovanie vlakna zo stlaenej
vrstvy po tvarovani. Zariadenia su vybavené pridavny-
mi prvkami na monitorovania pnutia.

Strizové viakna

Strizové vidkna sa m6zu vyrabat v kone¢nom dvoj-
stupriovom procese alebo v jednostupfiovom kompak-
tnom postupe. Dvojstupfovy proces je uprednostrio-
vany pri vysokych parametroch a jemnych strizovych
vlaknach najmé v produkcii nad 20000 ton/rok.

Nevyhodou dvojstupfiového procesu je poziadavka
priestoru. Chladiaca $achta ma dizku 1,2 m pre PET

120

a 1,9 m pre PP vldkna. Kontaktné linky sa vyznacuju
velkym poétom otvorov na hubici a nizkymi zvlakfova-
cimi rychlostami a tiez kratkou chladiacou Sachtou.
Tieto st obmedzené najma chladenim a zdruzovanim
vlakien, napr. viakna s jemnostou pod 3 dtex. Kontak-
tné linky su vhodné pre pripravu vlakien jemnosti 1—
3 dtex a su zaujimavé najma z hladiska ekonomickeé-
ho a flexibility napr. pre modifikéciu a farbenie v hmo-
te a z hladiska celkového zlepSenia kvality vlakien.

Pre kone¢nu tpravu v procese vyroby strizovych
vlakien sa doporucuju dva spdsoby a to konvertorové
~crush cutting” (PP, PE, PA) a ,stretch breaking® spra-
covanie vlakien (PAN).
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ZO ZAHRANICNYCH CASOPISOV

Farbenie z nadkritického CO, pokusy s roznymi
triedami farbiv
MELLIAND TEXTILBERICHTE, 76, 1995, €. 12, s.
1092—1096

V ¢lanku sa na zaklade prikladov dokazuje, Ze
okrem disperznych farbiv, ktoré sa doposial pouzivali
pri farbeni v nadkritickom CO,, je pre tento ucel moz-
né pouzit aj silnejsie polarne farbiva réznych tried.
Rozpustacia schopnost CO, v nadkritickom stave (kri-
ticky bod 31 °C, 7,4 MPa zodpovedd maélo polarnym
organickym rozpustadlam, akym je napr. nhexan. Zis-
tilo sa, ze na farbenie vidkenného materiélu staci roz-
pustit silne polarne farbiva (napr. Purpurin s tromi hyd-
roxilovymi skupinami) alebo iénové farbiva (metyléno-
va modra) pripadne indikatorové farbiva obsahujlce
karboxylové skupiny. Je zrejmé, ze sa pritom jedna
o tvorbu elektronovych parov v nadkritickom prostredi.
Nadkriticky N,O s podobnymi fyzikalnymi datami vyka-
zuje vzhladom na svoju vy$Siu dielektricki konstantu
o nieCo lepsiu rozpustnost pre organické latky. Vyfar-
benia s vy3Sie uvedenymi farbivami v N,O su svetlej-
Sie nez v CO,.

Posudzovanie ohrozenia vod na priklade textil-
nych pomocnych prostriedkov
MELLIAND TEXTILBERICHTE, 76, 1995, ¢&.
s. 1100—1104

Mnohé firmy zaoberajlice sa textiinym zoslachtova-
nim nie su schopné interpretovat ekologické udaje
o produktoch a vyvodit z nich zavery pre zodpovedné
konanie vo vztahu k Zivotnému prostrediu. Preto sa
uskutocnil pokus, ktorého cielom bolo vykonat z uda-
jov o ekologii zhriujuce posudenie nebezpecenstva
produktov pre vodu. Hlavnym kritériom klasifikacie je
toxicita pre vodu. Parametre ,biologicka odburatel-
nost* a ,bioakumulacia“ sa pritom povazuju za sekun-
darne. Tento model sa idealne hodi na to, aby upozor-
nil na nebezpecenstvo priameho zavadzania produk-
tov do véd. Vo vacsine priemyselnych Statov sa viak
odpadové vody obyCajne najskér upravuiju v Cistickach
odpadovych véd a az potom odvadzaju do prirodnych
vOd. V ¢lanku popisany koncept BEWAG sa pokusa
klasifikovat chemikdlie podla spravania sa relevantné-
ho pre Cistiky odpadovych véd.

12,

Kontrola taktilnych vlastnosti systémami
Kawabata, FAST a ITV
MELLIAND TEXTILBERICHTE, 76,1995, ¢. 12, s. 1113
Taktilné vlastnosti textiinych materialov ako su
mékkost, ohmat, objemnost atd. maju velky vyznam
pre posudzovanie Uzitkovej hodnoty. Moznosti kvanti-
tativneho postdenia sa doposial obmedzovali na sku-
Sanie pomocou meracieho systému Kawabata, ktoré-
ho zaobstararie je ndkladné a pouzitie asovo naroc-
né. Preto boli na zaklade simulacie namahania, resp.
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ucinnych mechanizmov vyvinuté skisobné koncepcie,
ktoré umoznuju s nizkymi nakladmi posudzovat taktil-
né vlastnosti tkanin. Spracovanie zameru sa uskutoc-
nilo na priklade réznych kvalit tkanin zo 100 %nej ba-
viny, viny, polyamidu a zmesi PES/bavina. Vysledky
merani potvrdzuju, ze je mozné rychle a na naklady
nenarocné zistenie taktilnych vlastnosti pomocou po-
uzitych alternativnych skiSobnych metéd (u metddy
FAST s obmedzenim). Ziskané hodnoty dobre korelu-
ju s v&&Sinou hodnét dosiahnutych metddou Kawabata.

Podrazdenie pokozky textiliami za Standard-
nych podmienok potenia u pacientov s atopic-
kym ekzémom
MELLIAND TEXTILBERICHTE, 76, 1995, ¢. 12,
s. 1116-1121

Atopiou sa rozumie geneticky determinovana dispo-
zicia k precitlivosti a s tym spojenym reakciam voci
substanciam Zivotného prostredia, resp. denného
Zivota, o sa na pokozke prejavuje ako ekzém, na sliz-
niciach ako alergicka rinitida, resp. alergicka astma.
Typickym klinickym priznakom tychto oséb je nezna-
Sanlivost viny, to znamena, ze vinené textilie st na
pokozke pocitované neprijemne a zosilfiuju svrbenie
pokozky. Pri€inou je zrejme skor iritivna nez alergicka
reakcia spésobena hrubsSimi viaknami a povrchovou
Struktirou ZivociSnej viny. V ¢lanku su uvedené vy-
sledky skuSok nosenia textilnych vyrobkov z baviny,
resp. PES vlakien v roznych konstrukciach, pricom sa
zistovala a porovnavala znaSanlivost na pokozku za
Standardnych podmienok potenia u 20ich pacientov
s atopickym ekzémom, psoridzou a 20ich kontrolnych
0sdb. Pleteniny sa na charakterizovanie povrchu sku-
mali elektronovym mikroskopom.

Zdroje odberu
TENSIDE SURFACTANTS DETERGENTS, 32, 1995,
€. 5, s. 448-452

Uvedeny je zoznam firiem dodavajucich suroviny,
pomocné latky, vyrobky, stroje, pristroje a prislusen-
stvo. Zoznam obsahuje presné adresy firiem a sorti-
ment ponukanych vyrobkov. Medzi nimi su napr. pros-
triedky na antistaticku upravu, bieliace prostriedky,
emulgatory pre kozmeticky a farmaceuticky a textilny
priemysel, emulgatory na Speciélne aplikacie, enzymy
pre priemysel pracich prostriedkov, prostriedky na ne-
horlavu Upravu, hydrofobizaéné prostriedky, silikono-
vé odpefiovace a impregnacné prostriedky, rozne ty-
py tenzidov, davkovacie zariadenia, pristroje na mera-
nie farieb atd.

Certifikované organické standardy
TENSIDE SURFACTANTS DETERGENTS, 32, 1995,
€. 6, s. 469

Novy program Baker GrossGerau zahffa vySe 600
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Standardov pre analytiku Zivotného prostredia. Ob-
siahnuté su v nom tak pevné substancie ako aj roz-
pustené Cisté latky a zmesi. VSetky produkty sa vyra-
baju, balia a distribuuju podla ISO 9001. Ku kazdému
baleniu je priloZzeny certifikat o analyze a bezpec¢nos-
tny list. Certifikovanym Standardom sa venuje zviastna
pozornost. U tychto sa skuma koncentracia, homoge-
nita a stabilita dvomi akreditovanymi odbornymi labo-
ratériami najmenej dvomi nezdvislymi analytickymi
metddami.

Spdsob odburavania niektorych anidonovych ten-
zidov a alkoholetoxylatov v Carassius Auratus
TENSIDE SURFACTANTS DETERGENTS, 32, 1995,
¢. 6, s. 498—503

Uvedené je zhrnutie doposial nezverejnenych dat
0 zostatkovych mnozstvach niektorych hlavnych tried
aniondvych a neiénovych tenzidov v karasoch zlatych.
Tieto data boli ziskané v sedemdesiatych rokoch.
V3etky tenzidy boli rybami prijaté, metabolizované
a eliminované. U karasov zlatych, ktoré po dobu trva-
nia pokusu neboli kimené, prebiehala eliminacia vy-
razne pomalSie v désledku mensej tvorby a vyluco-
vnaia ZICe. Z analyzy metabolitov vyplynulo, Ze odbu-
ravanie anionovych tenzidov a alkoholetoxylatov sa
uskutoCnuje cez omegaoxidaciu s naslednou betaoxi-
daciou. Toto vedie k tvorbe metabolitov vychodiskového
materialu s kratkym retazcom, ktoré maju pre svoju sil-
ne znizend lipofiliu, a tym aj toxicitu maly vyznam.

Alkylpolyglukozidy ekologické zhodnotenie
novej generacie neionovych tenzidov
TENSIDE SURFACTANTS DETERGENTS, 32, 1995,
€. 6, s. 515—521

Alkylpolyglukozidy vyrobené z prirodnych surovin
tvoria novu skupinu neiénovych tenzidov s mnohymi
aplikacnymi oblastami. Pre ich rastuci technicky vy-
znam sa uskuto€nilo ich rozsiahle ekologické vyhod-
notenie. Pritom sa zistovali aerébne a anaerdbne
vlastnosti odburavania ako aj ekologickotoxikologické
spravanie sa v Standardnych testoch a v rozsiahlej-
Sich skuskach. Alkylpolyglukozidy sa pritom prejavili
ako tenzidy, ktoré su za kazdych podmienok Zivotné-
ho prostredia lahko a Uplne odburatelné a vyznacuju
sa priaznivymi ekologickotoxikologickymi vlastnosta-
mi. Zhodnotenie rizika pre Zivotné prostredie, ktoré bo-
lo vykonané na zaklade tychto dat, bolo mimoriadne
priaznivé aj za predpokladu nerealne prisnych ramco-
vych podmienok.

Silikény v modernej hydrofébnej uprave
TEXTILVEREDLUNG, 30, 1995, ¢. 11/12, s. 256—262
Skumali sa vlastnosti tkanin z polyamidovych fila-
mentov upravenych réznymi hydrofobizaénymi pros-
triedkami. Rdzne vlastnosti tkanin sa skumali pred
a po impregnacii a u jedného typu tkaniny aj po prani.
Zistilo sa, Ze tak pokial' ide o vodoodpudzujuci Gcinok
ako aj o stalost v prani najlepsie vysiedky sa dosahu-
ju s polysiloxanovou emulziou. O nie¢o menej dobré
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vysledky dava zlucenina hlinika, chromu a stearat-
chloridu, najmenej uspokojivé vysledky sa docielili
s emulziou stearanu zirkonigitého. Dalej sa zistilo, Ze
skiumaneé vlastnosti zavisia v znacnej miere od Struk-
tury upravovanej tkaniny. Pokial' ide o aspekty hospo-
darnosti, mozno pre ne vyvodit nasledujuce zavery.
Hoci je cena silikdnov vyrazne vysSia nez cena ostat-
nych dvoch typov hydrofobizaénych prostriedkov,
vyrobné naklady sa tym len nepatrne zvys$uju a ich
zvySenie je kompenzované vyrazne lepsimi vliastnos-
tami tovaru upravovaného silikonmi.

MORAPEX A vyrobené patdesiate zariadenie
TEXTILVEREDLUNG, 30, 1995, ¢. 11/12, s. 282—283
Firma HabotexConsulting vyvinula svojou technikou
MORAPEX A metddu, ktord umoziuje rychlu a relativ-
ne lacnu kontrolu ,vnitorného stavu“ skasobnej vzor-
ky. Pomocou extrakcie sa da zistit obsah zvySkovych
chemikalii a zvy3kovych §licht, nezafixovaného farbiva
atd. v textile. Postup a prislusné zariadenie sa pouzi-
vaju na skuSanie kvality a zabezpecenie kvality pri
vstupe tovaru, v medzioperacnej a vystupnej kontrole
— zakazdym bez porusenia skusanej vzorky. Postup
a zariadenie boli prihlasené k patentovej a znamkove;j
ochrane vo vSetkych priemyselnych krajinach. Pred-
nedavnom vyrobila firma Mathis AG uz patdesiate za-
riadenie MORAPEX A. Uvedena firma ma vyhradné
pravo vyroby a Giastoéne — po dohovore s Habotex
Consulting — aj pravo predaja na celom svete.

Nespravne pozitivne nalezy skodlivin v textiliach
TEXTILVEREDLUNG, 30, 1995, ¢. 11/12, 5. 284

Nemecké Nariadenie o spotrebnych predmetoch za-
kazuje medzi inym predaj textilii vyfarbenych azofarbi-
vami, ktoré mézu uvoliovat rakovinotvorné aromatic-
ké aminy. Hoci bola lehota nadobudnutia uéinnosti
tohto zékazu viackrat posunutd (naposledy na 30. 9.
1996), pripravovany zakaz vyvolal vinu poziadaviek na
analyzy u Nemeckého vyskumného Ustavu vinarskeho
ako aj u ostatnych laboratdrii Specializovanych na pris-
lusné rozbory. Predovsetkym obchodnici a nakupné
oddelenia obchodnych domov sa chcu ubezpedit
v tom, Ze nimi importované textilie zodpovedaju tomu-
to predpisu. V suCasnosti vSak este neexistuju jednot-
né metddy skimania rakovinotvornych aminov, preto
sa ma problematikou vypracovania prislusnej skusob-
nej metddy zaoberat pracovny okruh analytiky zaka-
zanych farbiv, ku ktorému ma byt pri¢lenena aj skupi-
na analytiky tazkych kovov a textilu.

Nabytkové latky: ochrana voéi roztocom
ITB Veredlung, 41, 1995, €. 4, s. 44—48

RoztocCe zapri€inuju alergie, ktorymi trpi v su¢asnosti
3-4 % obyvatelstva. Preto je stale délezitejSia antimik-
robidina Uprava napr. bytovych textilii a textilii pre do-
macnost. Ak sa vhodnymi prostriedkami zabrani mno-
Zeniu mikroorganizmov, vedie to k preruseniu vyZivo-
vého retazca roztocov, a tym k vyraznému znizeniu
ich populacie. Na ochranu vyrobkov, ktoré sa neperu,
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alebo peru len zriedka, sa pouzivaju textiiné pomocné
prostriedky. Okrem uz zndmych antibakterialnych
prostriedkov bol uvedeny na trh novy pripravok ,ACTI-
GARD* zabranujuci bujneniu nielen mikroorganizmov
ale aj roztoGov. Je ureny na textilné viakna, koberce,
nabytkové latky, vyplne a PUR peny. Popisany je
spdsob jeho pdsobenia, skusky a vysledky pokusov
zameranych na zistenie jeho ucinnosti, pouzitie a vy-
hody (prevencia voci astme a alergiam, odstranenie
zapachu z potu a plesni atd’).

THENAirflow AFS
ITB Verediung, 41, 1995, €. 4, s. 86

Vysokotepelny tryskovy farbiaci stroj THENAirflow
AFS pracujuci s patentovanym aerodynamickym sys-
témom sa vyraba uz vo Stvrtej generacii ako typ AFS
+ T s menovitou kapacitou 250 kg/nadrz. Univerzaina
pouzitelnost sa rozsirila, takze stroj mozno pouzit aj na
také materidly ako Cupro, Tencel, Lyocell. Zariadenie
sa da pouzit ako farbiaci stroj, ale aj ako bubnova su-
Sicka, takze oba procesy mézu prebehnuit v tom istom
stroji. Dosahovana uspora vody predstavuje cca 50 %.
Rozdielné mnozZstva naplne nemaju prakticky ziadny
vplyv na pomer kupela. Vdaka az vy3e 40 percentnym
uspordm chemikalii a textiinych pomocnych prostried-
kov je mozné znizit zatazenie odpadovych vod pri
reaktivnom farbeni o viac nez o jednu tretinu, pricom
mozno uplne upustit od pridavania odpenovacich
prostriedkov. Dal8imi vyhodami su Uspora ¢asu
a vysoka produkcia.

Pristroje na skasanie viny podla standardu IWTO
ITB GarnFldchenherstellung, 41, 1995, €. 4, s. 132

Pristroj na meranie jemnosti viny USTER OFDA 100
zistuje strednu hodnotu a rozdelenie jemnosti viaken.
Pristroj dosiahol uz v roku 1991 status testovacej me-
tody Draft TMITWO4791 u organizacie International
Wool Testing Organization. OFDA je v stucasnosti naj-
vykonnejSi systém na stanovenie jemnosti vinenych
a ZivociSnych vidken. Za pouzitia digitaineho spraco-
vania obrazu su vSetky funkcie programovo riadené.
Inteligentny software OFDA mozno kedykolvek pris-
pdsobovat najnovsiemu stavu vyvoja. Meranie prebie-
ha rychlo, velmi presne a s doposial' nedosiahnutou
reprodukovatelnostou. Vzorka vlakna sa pri merani
nezni¢i a mbze sa uschovat pre porovnanie.

Novy sposob likvidacie odpadovych vod
MELLIAND TEXTILBERICHTE, 77,1996, ¢. 1/2, s. 50
Firma Chemieanlagenbau Stassfurt AG vyvinula
ucinny mechanickochemicky koncept spracovania od-
padovych véd. V zavislosti od pouzitia adsorpéného
prostriedku dochadza k odburaniu disperznych, reak-
tivnych, sirnych farbiv a azofarbiv. Stc¢asne sa v odpa-
dovych vodach znizi mnozstvo viacerych $kodlivin.
Okrem odfarbenia a znizenia hodnét CHSK, resp.
BSKS prebehne s vysokou ucinnostou aj eliminacia
tazkych kovov. Ciasto¢ne sa vSak zredukuju aj orga-
nické obsahové latky ako su aromatické a chlérovane
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uhlovodiky. V ¢lanku je na zakiade schématického
zobrazenia jednotlivych procesovych stupnov popisa-
ny princip novej metody Cistenia odpadovych véd
a v tabulkovej forme st uvedené hodnoty znizenia ob-
sahu Skadlivin po Uprave odpadovych véd (Cu, Mn,
Cr, Al, Zn atd'.) ako aj dosiahnutd zmena dalsich pa-
rametrov (farba, pH, zakal, tvrdost vody atd’).

DILOOM HSC ,Hyperpunch*
MELLIAND TEXTILBERICHTE, 77,1996, ¢. 3,s. 112
V oblasti postupov speviiovania ran je technika vpi-
chovania najuniverzalnejia. Na vpichovanie sa hodia
takmer vSetky druhy viaken ako napr. PP, PES, PA,
aramidove vldkna (Nomex, Kevlar), PAN, viskéza,
vlakna z regenerovanej celulézy, teflon, uhlikové vlak-
na, sklené a ostatné mineralne vlakna, kovové vlakna,
vina a bavina, kokosove vldkna, sisal, juta a lan.
Okrem toho je rozsah materialov, ktoré sa daju vpicho-
vat, pokial' ide o plodnd hmotnost extrémne velky (od
cca 50 g/m? u jemnych viakien aZ po niekolko kg
u hrubych vlakien). Za u€elom spevriovania Iahkych
a jemnych run zo strizovych vlakien a lahkych ran vy-
robenych pod tryskou vyvinula firma DILO novu tech-
niku vpichovania s ndzvom DILOOM HSC Hyper-
punch, ktora je v €lanku popisana. Uvedené su aj dal-
Sie aktivity firmy (napr. systém riadenia kvality DIN
ISO 9001).

Sekundarne emisie formaldehydu z textilnych
podlahovych krytin
MELLIAND TEXTILBERICHTE, 77,1996, €. 3,
s. 136—140

Formaldehyd v bytoch mdze pochadzat z réznych
zdrojov. Okrem textilnych padlahovych krytin to mézu
byt aj stavebné materialy najr6znejSieho druhu. Textil-
né podlahové krytiny vS§ak mdzu formaldehyd absor-
bovat aj z ovzdusia miestnosti, akumulovat ho a po-
tom uvolfiovat. Za uCelom stanovenia Urovne takejto
opatovnej emisie sa skumali sorpéné vlastnosti
réznych vlakien a z nich vyrobenych vyrobkov. Tieto
zahfiali stanovenie sorpcnej kinetiky v diferencova-
nych podmienkach a priebeh desorpcie za podmie-
nok, ktoré imituju normalne pouzivanie ako aj za pod-
mienok zrychlenej desorpcie vo vodnom prostredi. Za
nepriaznivych podmienok (vysoka koncentracia for-
maldehydu v ovzdusi miestnosti, nedostatocné vetra-
nie) mozu podlahové krytiny absorbovat a nasledne
uvolnovat znacné mnozstva formaldehydu.

Skumanie vyznamu penetracie ako fyzikalno-
chemického faktora pre praciu a ¢istiacu uc¢innost
TENSIDE SURFACTANTS DETERGENTS, 33, 1996,
€. 1,s. 37—41

Fyzikalnochemické procesy, oznacované suhrnne
ako penetracia, sa diskutuju uz niekolko rokov. V mi-
nulosti sa skumala penetracia molekul tenzidov do
substratov Spiny ako Ciastkovy krok oddelenia tuku od
pevnych povrchov. V ramci predioZenej prace sa ten-
to proces skumal pomocou techniky FTIRATR. Tato
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metdda dava moznost kontinualne sledovat proces
penetracie. Preverovala sa relevancia vysledkov pre
optimalizaciu pracich a €istiacich systémov na zakla-
de sériovych pracich pokusov. Ziskané vysledky po-
tvrdili, Ze penetraciu mozno povazovat za primarny
krok pracieho procesu. Z toho vyplyvaju moznosti op-
timalizacie procesu.

Vztahy Struktury a aktivity medzi struktarou ten-
zidov a pracou ucéinnostou
TENSIDE SURFACTANTS DETERGENTS, 33, 1996,
¢.1,s.42—45

Vysledkom snah o popisanie makroskopicky mera-
telnej vlastnosti (Cistiaca Gcinnost) mikroskopickymi
Casticami su rézne modely, pri ktorych sa spravidla
jedna o praktické matematické koncepty. Jednym
z nich je molekularna topoldgia, ktorej ciefom je odvo-
dit kvantitativne vztahy medzi atomarnym modelom
zlu€eniny a jej fyzikalnochemickymi vili, Ze penetraciu
mozno povazovat za primarny krok pracieho procesu.
Z toho vyplyvaju moznosti optimalizacie procesu.

Vztahy Struktary a aktivity medzi struktarou ten-
zidov a pracou ucinnostou

TENSIDE SURFACTANTS DETERGENTS, 33,
1996, €. 1, 5. 42—45

Vysledkom snah o popisanie makroskopicky
meratelnej vlastnosti (Cistiaca UCinnost) mikro-
skopickymi ¢asticani su r6zne modely, pri ktorych sa
spravidla jedna o praktické matematické koncepty.
Jednym z nich je molekularna topoldgia, ktorej cielom
je odvodit kvantitativne vztahy medzi atomarnym
modelom zlu€eniny a jej fyzikalno-chemickymi viast-
nostami (QSAR = Quantitative Structure Activity Rela-
tionship). V ramci predlozenej prace sa skimaju kvan-
titativne vztahy medzi Cistiacou U¢innostou a Struktu-
rou vybranych neidnovych tenzidov. Ziskané vysledky
dovoluju lepSie predpovedat vplyv viastnosti tenzidu
na vysledok prania.

Niekolko celkom novych japonskych viaken.
JTN, 1994, ¢. 12, s. 62, 65, 91—92.

Vidkno CRABIYON na baze celulézy vyvinula fa
Omikenshi Co. Ltd. na baze Specialneho zvlaknovania
chitinu bez organickych rozpustadiel. Prvykrat na sve-
te tak bola priemyselne zvladnutd premena chitinu na
visk6zu. Chitinova viskéza sa kombinuje s celul6zo-
vou, rozpusti sa v roztoku NaOH, homogenizuje sa (Co
do usporiadania molekul) a zvlakfuje. Viakno ma bak-
tericidne, antipleshové a dezodoraéné ucinky chitinu,
vysoku absorbciu vlhkosti, mékky ohmat a zvy$enu
farbitelnost priamymi a kyslymi farbivami. Aktivuje aj
klicenie a rast zeleniny.

Silna expanzia lyocelovych viaken.

Chemical Fibers International, 45, €. 5, 1995, s. 342.
Do r. 2000 sa podita s kapacitou cca 100 000 t/rok

lyocelovych vidken. Hlavnymi vyrobcami st Courtaul-

ds, Lenzing a Akzo, najnovsie TITK Rudolstadt. Tieto
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vldkna sa vyuzivaju hlavne do vrchného o$atenia, ale
aj pre $pecidlne typy textilii, kde zvysena fibrilacia je
vyhodou. Lyocelové vlakna v TITK zatial' produkuje la-
boratérna linka a hlada sa investor na zavedenie toho-
to procesu, znameho ako ALCERU (alternativna celu-
j6za z Rudolstadtu). V septembri 1996 TITK bude or-
ganizovat medzinarodnu konferenciu o celulézovych
lyocelovych vldknach. Lyocelové vidkna obdrzali cer-
tifikat kvality podla EkoTex Standard 100.

Vyfarbitené polyolefinové vidakna vyvinuté spo-
loénostou Lyondell.
ATI, maj 1995, s. FW 12.

Divizia Lyondell Polymers (Houston) vyvinula postup
na vyrobu polyolefinovej hmoty vhodnej pre vyrobu
vlakien. Nova technolégia umozriuje vyrobcom viakien
vyrabat polyolefinové viakna Iahko a trvalo vyfarbitel-
né disperznymi farbivami. Vlakna si pritom zachovava-
ju vietky vyhodné vlastnosti polypropylénu, ako je niz-
ka hustota, odolnost voéi pliesiam a zaSpineniu, odol-
nost voci vlhkosti a nizka tvorba statickej elektriny.
Viakno bude pouzivané v textilnom priemysle a na vy-
robu kobercov, kde napr. nahradi doteraz pouzivané
PP vlakno vyfarbované nikelchelatovymi farbivami,
¢im sa zlepsi vyrazne ekoldgia vyroby.

Nové tepelne odolné a ohnovzdorné vlakno.
Textile Technology International, 1996, s. 33.

Ide o vlakno s obchodnym nazvom BASOFIL, prip-
ravené na baze melaminu. Chemickd StruktGru mozno
charakterizovat ako kondenzaény produkt medzi me-
laminom a formaldehydom. Ma trojrozmernt sietovu
Strukturu, obdobne ako je to u termosetujucich zivic.
Basofil sa vyraba na pilotnej linke firmy BASF v Lud-
wigshafene. V ¢lanku st uvedené mnohe uzitkove
vlastnosti vldkna Basofil. Hlavné oblasti aplikacie su
predovsetkym ochranné odevy a textilie.

Viaknarensky polypropylén HOSTALEN.
Chemical Fibers International (CFl), 45, €. 12, decem-
ber 1995, s. 455.

Firma Hoechst so svojou 35 ro¢nou tradiciou vyra-
ba a dodava Siroky sortiment PP granulatov pre textil-
né vlakna. V Eurdpe existuju traja vyrobcovia Hostale-
nu, a to Knapsack (Nemecko), Lillebonne (Francuz-
sko) a Terragone (Spanielsko), ktori st vybaveni tes-
tovacimi laboratériami. Od r. 1985 firma Hoechst pra-
covala na vyvoji metalocenovych katalyzatorov pre
PP. V sucasnosti ma k dispozicii mnohé typy PP pre
textilné vliakna. Metalocénové katalyzatory ovplyviuju
stereoregularitu retazcov pri polymerizacii, ¢im sa me-
nia mnohé spracovatelske viastnosti polypropylénu.

Nova generacia multifilamentnych zvlaknova-

cich zariadeni pre PP.

Chemical Fibers International, 45, ¢. 5, 1995, s. 381.
Ide o zariadenie rakuskej firmy Starlinger, tzv. As-

trofil linku. Jedna z nich umoznuje pripravit vysoko-

pevné viakna (7,5—8,5 g/den) a bola vystavovanéa na
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ITMA '95. Vykony tychto liniek su 90—160 kg/h. Spe-
cidlna uprava extrudera dovoluje pripravit vlakna s vy-
bornymi stalostami a rovnomernostou vyfarbenia.
VSetky linky su Uplne komputerizovane. Linky su tiez
vhodné na pripravu PAD vlakien.

Svetova expanzia polyesterovych a PP vlakien.
ManMade Fiber Year Book (CFl), 1995, s. 5.

V ¢lanku su charakterizované zmeny, ktoré sa usku-
tocnili v poslednych desiatich rokoch vo vldknaren-
skom priemysle vo svete. Uvadza sa, Ze najviac
vzrastla produkcia polyesterovych vlakien. Dosiahnu-
tie svetovej produkcie polypropylénovych vidkien na
trovni 3,8 miliénov ton je dékazom, zZe aj tieto viakna
sa zaradili medzi pruzne sa rozvijajuce vlaknarenské
komodity. Vyznamny rozvoj tiez zaznamenali nové ty-
py vlakien ako napr. vlakna elastanové a lyocelové.
Predpoklada sa, Ze v nasledujucom obdobi v spotrebe
vlakien budu nadalej prevladat vidakna synteticke.

Vyroba polyolefinovych viaken 3,8 miliénov ton.
ManMade Fiber Year Book (CFl), 1995, s. 27.

V poslednych rokoch polypropylénové vlakna spo-
medzi polyolefinov ziskali najvacsi vyznam. Je to najma
pre nizku cenu, Siroky rozsah produktov a ich aplikac-
nych oblasti, zaujimavé vlastnosti, a najma pre ich naj-
vacsiu aplikaénu oblast technickeé textilie. Dosiahnutie
svetovej produkcie na drovni 3,8 mil. ton znamena, ze
vyroba PP vldken predstihla vyrobu vldken akrylovych.

Viac PP viaken pre netkané textilie.
Chemical Fibers International (CFl), 46, januar 1996, s. 95.
Podla informécii od vyrobcov netkanych textilii
v Eurépe, ktori su zdruzeni v asociacii EDANA v Bru-
seli, tento priemysel v r. 1994 vzrastol o 8 %. Medzi
najdblezitejSie materialy, pouzivané v tomto priemys-
le sa zaraduju polypropylénoveé vlakna. Je uvedena ta-
bulka, ktora ukazuje spotrebu vlaken a polymérov pre
netkané textilie v zapadnej Eurépe v r. 1994,
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PATENTY

Zariadenie pre kontinualnu filtraciu roztavenych
polymérov
US 5 462 653
Majitel: Hills Inc.
B 01 D 33/00

Zlepseny kontinudlny velkoplo$ny filter vyuziva
jednoduchy ventil pre riadenie toku taveniny do min.
dvoch, s vyhodou 3 alebo viacerych filtraénych zostav.
V neutralnej polohe ventil rozdeluje tok rovnako do
kazdej filtracnej zostavy. V pripade upchatia niektore;j
z0 zostav ventil sa prestavi tak, aby sa vtok do neho
rozdelil medzi zvySné zostavy. Uvolnenie tlaku je rie-
Sené vytokom taveniny z danej zostavy, tato sa potom
moze vybrat, vyCistit a nahradit. Ventil sa prestavi do
polohy umoznujucej pomalé privadzanie polymeéru do
vyCistenej zostavy, otvorenim odvzdusnovacieho ven-
tilu sa odstrani vzduch zo zostavy pred jej uvedenim
do prevadzky. Nakoniec sa ventil znova prestavi na
plny vtok polyméru do zostavy.

Proces viacstupnového vakuovania pri vyrobe
polyesterov
US 5466 776
Maijitel: Zimmer AG
C 08 F 2/00

Proces viacstupriového vakuovania, kondenzacie
a recyklovanie polykondenzaénych par pri vyrobe
polyesterov, kde v poslednom stupni je zaradené
Cerpadlo pre natlakovanie na atmosfericky tlak, chla-
di¢ a odplynujuca nadoba. Proces dalej pozostava
z min. dvoch stupriov, kde v kaZdom sa pouziva tryska
na glykolové pary pracujuca s prehriatymi parami gly-
kolu o tlaku 0,8 az 1,0 bar abs. a suprudny kondenzor
glykolovych pér, ktory je regulovany tak, aby skon-
denzovalo maximalne mnozstvo glykolu a sucasne
aby nizkovriace vedlajsie reakéné produkty ostali
v plynnej faze.

Presné stanovenia v merani molekulovych hmot-
nosti polymérov
EP 665 433
Majitel: Wyatt Technology Corp.
G O1 N 30/86

Pomocou vhodnej analyzy zakladnej Ciary (pozadia)
a oblasti pikov chromatogramu je mozné stanovit Stan-
dardné odchylky signalov z roznych chromatografic-
kych detektorov (Sum), pouzitych pre analyzu, naprik-
lad detektor rozptylu svetla alebo detektor kancen-
tracie. Tato procedura dava $tandardné odchylky kon-
centracie, vypocitanych hodnét molekulovych hmot-
nosti atd. Standardné odchylky zabezpecuju
dosiahnutie presnosti v merani.
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Zvlaknovacia hubica
EP 662 166
Majitel: Lenzing AG
D 01D 4/02

Zvldknovacia hubica vhodna pre vyrobu celuldzo-
vych vlaken ma rotaéne symetricky hubicovy blok so
vstupom chladiaceho plynu v strede, vstup pre roztoky
celulézy a kruhovy hlboko zapusteny vstup so zviak-
flovacimi otvormi, vyrobeny z uslachtileho kovu. Tento
vstup ma konkavny prierez. Prud chladiaceho plynu je
vedeny na celulézové vidkna extrudované cez zvlak-
fiovacie otvory tak, Ze je kolmy na vlakna. Zvlakno-
vacie otvory su rozmiestnené rovnomerne.

Vyroba celuldzovych vlaken z karbamatu celuldzy
PL 166 969
Majitel" Instytut widkien chemicznych, Kemira Oy
Sateri
D01 F 2/24

Vlakna sa pripravia rozpustenim karbamatu celulézy
() v najmenej 3 % vodnom roztoku NaOH tak, aby
jeho koncentracia v roztoku bola najmenej 10 az 12 %.
Roztok sa potom filtruje, filtrat sa zvlaknuje do koagu-
laéného kupela, obsahujuceho najmenej 1 % anor-
ganickej kyseliny, najmenej 1 % soli (Na,SO,,
Al>(SO,)s) a najmenej 0,01 % mocoviny, sformovaneé
vlakna sa peru vodou a nakoniec susia. Vyhodou pro-
cesu je jeho nezavadnost. Poziadavky na karbamat:
stupen krystalinity pod 30 %, obsah N, 3 %, polym.
stupen 200 az 700, rozpustnost v 9 %tnom vodnom
roztoku NaOH 99 az 99,9 %, filtracny koeficient mene;j
ako 10 pri 0 °C, teplota rozkladu 363 az 367 °C
a rovnomerné rozlozenie karbamatovych skupin na
glukopyranosovych jednotkach.

Film z karbamatu celulézy a spdsob jeho pripravy
PL 167 024
Majitel: Instytut widkien chemicznych
C 08 J5/18

Filmy podobnych viastnosti, akymi sa vyznacuju
filmy na baze viskdzy, sa pripravia tak, za sa rozpusti
karbamat celuldzy vyznacujuci sa stupriom krystalinity
pod 30 %, obsahom N, 2 az 3 %, stupiom polyme-
rizacie 200 az 700, rozpustnostou v 9 %tnom NaOH
99 az 99,9 %, koeficientom filtracie pri 0 °C max. 10,
teplotou rozkladu 363 az 367 °C a rovhomernou distri-
buciou karbamatovych skupin na glukopyranosovych
jednotkach v najmenej 3 %tnom NaOH tak, aby kon-
centracia karbaméatu bola najmenej 12 %. Potom sa
roztok filtruje, odvzdus$nuje a formuje v koagulatnom
kapeli. Vzniknuty film sa plastifikuje, perie a susi.
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OZNAMENIE

Za Justinom Svitekom

Dna 23. 7. 1996 nas navzdy opustil dlhoro¢ny spolu-
pracovnik a priatel' Ing. Justin Svitek, CSc. Vyznam-
ne prispel k profilacii vychovnovzdelavacieho procesu
na Katedre vlakien a textilu CHTF STU. Cely svoj zivot
zasvatil vychove odbornikov — Specialistov viaknarov,
ktori tvoria dnes vyznamnu &ast technického a riadia-
ceho managementu vo vyskumnej i vyrobnej sfére
v tomto odbore na Slovensku.

Nie je to tak davno, ked' si nam, vtedy posluchacom
tretieho ro¢nika Chemickotechnologickej fakulty pl-
nych elanu a oCakavania, dal ako mlady asistent
impulz, aby sme Studovali pekny a zaujimavy odbor
chemickych vldkien a textilnej chémie. Stal si sa nasim
ucitelom, naroénym (aj voci sebe), déslednym, pris-
nym, ale i chapajucim a spravodlivym, vzdy so slova-
mi povzbudenia. Mal si rad vdetkych posluchacov Spe-
cializacie chemickych vlakien poc¢as svojho celozivot-
ného pdsobenia na Katedre &i na oddeleni tohoto
zamerania. Zvlast si si cenil aktivitu, samostatnost
a doslednost Studentov na prednaskach i na cvice-
niach. Nechal si nam priestor pre realizaciu vlastnych
myslienok pocas diplomovej prace, ktoru si skor nena-
padne riadil a usmerrioval.

Neuclil si nas len abecedu pedagogiky pri podavani
kapitol Polymérneho inzinierstva a zakladov experi-
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mentatorskej techniky vo vyskume polymérov a vla-
kien, ale udil si nas i kazdodennému zapasu o seba
sameého, o viastny nazor, ktory u Teba nebol nikdy
poplatny médnym spoloGenskym vinam alebo rezimu.
Uz ako kolegovia na katedre sme skor vytusili, Zze Tvo-
je zdsady a nezmieritelnost s nespravodlivostou
a klamstvom aj so Statnym puncom mali hlboké kore-
ne v rodinnej vychove v ¢ase, ked' i menej vzdelani ot-
covia a matere mali viac mudrosti ako ju vidime ¢asto
dnes, najmé v nekompromisnom ponimani a oddelo-
vani dobra a zla.

Miloval si nadovSetko svoju rodinu — manzelku
a dvoch synov, ktori Casto ako maii chlapci prichadzali
za Tebou na pracovisko. Zalubu si mal aj v zahradke,
kde si nachadzal oddych a regeneraciu sil. Miloval si
krasnu slovensku prirodu, kde si najméa pod Tatran-
skym Krivaniom stravil, pokial Ti to zdravie dovolova-
lo, nie jednu dovolenku a predfieny vikend. Casto si
sa tulal po lese v kazdom ro€nom obdobi a pocasi.

Vazil si si ludi dobrych, oby&ajnych i vzdelanych na
celom Slovensku, od Humenného, kde si mal vela
priatelov a kolegov v Chemlone, cez Svit, Senicu az
po Bratislavu. Rad si sa v myslienkach i v skuto¢nosti
vracal do rodného kraja pri Trnave.

Mal si rad svoju pracu, ktorej si venoval ovela viac
ako si to Ziadali povinnosti a dodnes Tvoje skripta nam
pomahaju pri tvorbe obsahovej napine odbornych dis-
ciplin. S nad3enim a nadejou si privital kazdy pohyb
v spolocCnosti, ktory priniesol trochu viac ludskosti
medzi ludi.

Bolo to len nedavno, ked Tvojmu pinému rozletu du-
cha zacali stavat prekazky zdravotné problémy. Nena-
padne si odiSiel z pracoviska, skoro ako na skusku,
zvySena namaha nebola Ti na osoh. Venoval si sa
viac rodine a svojej zahradke. NaSiel si si vSak Cas gj
na navstevu katedry, na ktorej dneSnej podobe mas
velky podiel. PriSiel si vzdy s povzbudivym slovom
medzi nas, svojich priatelov.

QOdisiel si zrazu, ne¢akane, akoby opéat iba na skus-
ku. Tvoja pevna viera v pokraCovanie zivota v inej
dimenzii je len slabou Utechou na smutok a zial, ktory
pocitujeme vSetci nad Tvojim odchodom. Mily nas
priatel Justin, bol si a ostavas pre nas velkym Ucite-
fom a Profesorom Zivota.

Tono a kolegovia z Katedry vlakien a textilu.
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