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THE MAIN STAGES OF THE DEVELOPMENT
OF CHEMICAL FIBRES

IN THE WORLD AND OUR COUNTRY

Jambr ich,  M. ,  Marc indin,  A. ,  *Budzek,  D. ,  *Varga,  T. ,  **Stupak,  A. ,  **Jambr ich,  P.

The Faculty of Chemical Technology, The Slovak Technical University, Bratislava'rhe Resea'?i':iil[tf' 
li; y:i yEi:,,:i:J:, a s' svit

In the art ic le,  we present the chronology of  introducing the product ion of  chemical  f ibres in the
world and in our country,  the development of  f ibres in the present prognoses and resul ts of  our
own research and development in this sphere.

In der vor l iegender Arbei t  es wurde eingefurt  e in Uberbl ieck in der Entwicklung die chemische
Fasern in der Welt  und zu Hause und die Prognose chemische Fasern und unsere Resul tate die
Forschungsarbei t  auf  dem Gebiete.

V tomto clanku uvddzame chronol6giu zavildzania vliroby chemickyich vlakien vo svete a u nas,
rozvoj vl6kien v sridasnom obdobi, progn6zy rozvoja vldkien a vfsledky vlastn6ho vyiskumu a vfvoja
v tejto oblasti.

Clarsl nocBrrrrtcHa xpoHonorr4r,r i lpojlyKrlr4r..{ \[,rMr4rrecKr{x Bo.iroKoH B }rttpc r,r y lrac, r]oBpcMcHHor\ry
pi t3Bt lTt fK) t4 I IpofHo3a]t  BoxoKoH t , t  oTCrtccTBeHHr,rM pe3yi lbTaf i t ] t  l , {cc i rc j loBaTc.rr r ,cKl . tx  pa6oT s:rToi , t

o6 : rac ln .

INTRODUCTION

76 years have passed since the production of
chemical fibres started in Slovakia. We can claim that
this branch is f i rmly anchored in the industr ial produc-
t ion and belongs to the progressive f ields 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  fo r  someth ing  l i ve  in  i t  wha t  w i l l  en r i ch  and
strengthen us at present and give us prospects for the
future. We have to preserve, enrich and develop all the
l ive,  those good resul ts  and exper iences which we
have gained t i l l  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 industr ies, bui lding 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 f ibres.
The use of  chemical  f ibres has today exceeded
50 % share of the consumption of all types of fibres: in
the f ield of clothing, home texti les and in the f ield of
technica l  appl icat ions [ '1  ,  2 ,3,  4 ,6,71.

Food,  c lo th ing and res idence belong to the basic
social and personal necessit ies of people. The signif i-
cance of fibres is directly connected with satisfaction
at these necessit ies. Demands on clothing and resi-
dence are directly connected with the need of protec-
t ion of people against vagaries of nature - weather
(cold), as well as with the need of expression of their
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personal i ty  (a k ind of  c lo thes -  fashion e lements) .
This function is fulf i led by text i le products [1-5].

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

The history of development of f ibres has the same
duration as the history of human civi l izat ion. In the pe-
riod of about 7000 years of using textile fibres, until the
late 19th century, only f lax, wool, cotton, jute, hemp
and natural si lk 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 f ibres. 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. ln 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 k ind of
Merina. ln the year 1788,29 pieces of sheep Merina
were transported to Australia which reproduced to the
present state of about '175 mil l ion pieces and provide
wool to half  a world.

As early as 5000 years ago, fine textiles were made
from f lax in Mesopotamia as well  as in Egypt (f inds in
tombs of pharaohs). In the Central Europe, f lax was
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the f irst and the only cultural plant for several mil lenia
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 ,  f lax f ibres
and their products were used also for stake bui ldings.

Cotton was grown in lndia as early as 5000 years
ago and i t  was used for  the preparat ion of  musl in
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, especial ly after introducing the seed removing
machines.  As la te as the 13th century,  cot ton was
brought to Norway through Arabia, Spain and Sici ly.

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

Hemp got  to  Europe as ear ly  as the Sth century
B.C. from the Central Asia, however, i t  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-
t i les.

Si lk belongs to the oldest types of f ibres ut i l ized for
the production of text i les. l t  is a product of caterpi l lar
Si lk Mulberry and i ts raising in China has dated back
at  least  to  the year  3000 B.C.  For  a long t ime,  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 si lk were found in
excavations from Sang-Dynasty (1800-1000 B.C.).
The preparation of si lk was transferred from China to
Buchara and lndia. The egg of caterpillar Silk Mulberry
was brought from China in a bamboo staff by Byzan-
t ine monks in  552.  As la te as the 14th century,  the
preparation of silk started in ltaly. lts production was
also in Western Slovakia in the 19th century.

With the growth of populat ion, quanti tat ive 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
appl icat ion of  f ibres in  technica l  text i les chal lenged
chemists and physicists to look for new methods of
obtaining f ibres.

The f irst ideas of preparing a man-made f ibre 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 f irst 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 f irst
product ion of  f  ibres was real ized in  1889-1891 .  In
1892, experts succeeded in preparing solution of cel-
lulose by the means of i ts xanthogenan what was the
basis of the development of cel lulose f ibres and what
led into the industrial production in 1894. The research
and development continued intensively in the f ield of
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technologies of preparation of f ibres as well  as in f ind-
ing other methods of dissolving cel lulose and also in
the preparation of f ibres from other materials [1 ,  8].

In the late 19th century and in the beginning of the
20th century, the industr ial 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  f ibers are therefore a legal  ch i ld  of  our
century. Their development was so enormous that cur-
rently, their consumption in al l  the application spheres,
i .e. in text i le, 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 i f  no world disaster occurs, about 7 bi l l ion
people will dwell on Earth towards the end of 2000. This
number of  populat ion wi l l  requi re an increase in  the
production of chemical f ibres from current 26.2 mil l ion
tonnes in 1995 to about 30 mil l ion tonnes in 2000 while
the consumption of cotton and wool is supposed to be
about 23 mil l ion tonnes and 2.3 mil l ion tonnes respec-
tively and the total consumption is expected to amount
to 55 mil l ion t lyear [9],  (Fig. 1 and Tab. 1).

From surveys given in Fig. 1 and Tab. 1 i t  fol lows
that the production of chemical f ibres through al l  i ts
existence had a growing tendency, except for the pe-
riod of World War Two, the crude oi l  cr isis in 1973-
1975 and the s l ight  depression in  1982.  ln  th is  per iod,
mostly PET and PP f ibres are being developed [9, 

'10].

Polyamide f ibres show stagnancy wi th 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,  1 1] .  Despi te some new pro-
ductions, cel lulose f ibres had a long-term fal l  of pro-
duction until 1993 to which Central and East European
countr ies have contr ibuted for last three years in
a substantial way. New capacities for viscose and ac-
etate f ibres are being bui l t  in China, India, Indonesia,
Thailand and Russia, and on the basis of solvent of N-
methy l -morphol ine-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 modif icat ion of classic types of
f ibres. For the purposes of engineering applications,
f ibres 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-
o p e d  [ 1 ,  3 ,  1 1 ,  1 2 , 4 4 1 .

In the last years, the production of chemical f ibres
has  inc reased  in  the  wor ld  f rom 15  mi l l i on  tonnes
(1983)  to  abou t  24  m i l l i on  tonnes  (1994)  wh i le  the
share of  synthet ic  f ibres has changed f rom about
77 % to about 89 %. ln the production of chemical f i -
bres, Asian countr ies, mainly China, Korea, India, Tai-
wan,  Japan and lndonesia,  are pushing themselves
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WORLD POPULATION AND FIBER CONSUMPTION

[ 'opulat ion in b i l l ions
l'ibcr Consumption in kg/capita

1900 tglo ty]dJ l9y) tgto t9lo t960 l9?\c rgso 1990 2000 20lo

;Sourcc: ICAC, Commonwealth Secretariat, Akzo-Nobel, [AG, 2/1993

Table 1. World Populat ion and Fiber Consumption

l o

Consumption rn
mill. tons/year

loo

@

Svut l r .  I t ibc r

Cc l l r r l .  I r ibc r
Wool

20

C o t t o n

0
2020

F i g . l .

F iber  Consumpt ion (Mi l l .  tons) kg
per

capita
World

Year populat ion
in  b i l l ions

Total Cotton Wool Cellul.  There of
vis. staple

Synth.

1 900
1 950
1 960
1 970
1 980
1 985
1 990
1 991
1 992
1 993
1 994

1 . 6
2 .5
3 .0
3 .7
4 .5
4 .8
5 .3
5 .3
5.4
5 .5
5 .6

3 .9
9.4

1 4 . 9
22.0
30.2
34.2
39.3
39.4
40.1
40.4
44.4*

3 .2
6 .6

1 0 . 1
12.0
14.3
1 6 . 3
18.7
1 8 . 5
1 8 . 6
1 8 . 5
1 8 . 6

0 .7
1 . 1
1 . 5
1 . 6
' 1 . 6

1 , 6
1 , 5
1 . 6
1 . 6
1 . 6
1 . 6

0
1 . 6
2 .6
3 .6
3 .5
3 .2
3 .2
2 .9
2 .7
2 .7
2.8**

0
0 .7
1 . 7
2 . 0
2 . 1
2 . 0
1 . 9
1 . 7
1 . 6
1 . 6
1 . 7

2 .5
3 .7
5 .0
6 .0
6 .7
7 . 1
7 .4
7 .5
7 .4
7 .3
7 .9

0
0 . 1
0 .7
4 .8

1 0 . 8
1 3 . 1
1 5 . 9
16.4
1 7 . 2
1 7 . 6
21 .4***

* including 3.7 mil l .  tons of PO and 0.482 mil l .  tons of acetate f ibers
** including acetate fibers
*** including PO f ibers

through significantly, and they contributed to the pre-
vious development in a substantial way, although for
the t ime 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 f ibres 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, composit ion of con-
sumption of fibres in 1994 - in Fig. 4, and composition
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of consumption of chemical f ibres in Fig. 5. Spheres of
appl icat ion of f ibres are given in Fig. 6.

From the given survey, i t  fol lows that mostly PES
and PP fibres have been developing for last ten years.
ln 1994, in consumption and application in the sphere
of clothing industry, home textile and technical textiles,
chemical f ibres with the share of 68 %, cotton with
24 % and wool with 8 o/o are dominating. In the sphere
of clothing industry, cotton, PES and PAN f ibres are
dominating, in the sphere of carpets as well as other
technical text i les, PP f ibres have the biggest share.
The share of chemical f ibres in the sphere of clothing

Vldkna a textil 3 (3) 72-88 (1996)



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 mil l .  tons/Year

1992
Type
of Fiber

Year Production Capacity
1 996

Year PO Fibres Cellul.  Fiber Synth. Fiber
1993  1994  1995

Polyester
Polyamide
+ aramide
Polyolef ine
Polyacryl

9 9 1 6  1 0 5 1 2
3723 3707

Cellulose 3242 3129
Othe r  155  136

Total 23153 23735

1 1 5 0 0  1 1 9 5 8  1 5 3 8 7
3770 391 1 5333

3270 4765
182 304

26257

1 900
1 950
1 960
1 970
1 980
1 985
1 990
1 991
1 992
1 993
1 994

0
0
0.005
0.360
1.237
1 . 8 3 3
2.710
2.854
3 . 0 1 4
3 . 1 9 3
3.371

0
1 . 6
2 .6
3 .6
3 .5
3 .2
3 .2
2.9
2 .7
2 .7
2 .8

0
0 . 1
0 . 1
4 .8

1 0 . 8
1 3 . 1
1 5 , 9
16.4
17.2
1 9 . 1
21.0

3964
2420 3191

3750
2472

3142
162

25332

3279 3472
2365 2297

Table 3. Consumption of Natural Fibers in Thousand of Tons

Type of Fiber Year
THE DEVELOPMENT OF PRODUCTION OF

CHEMICAL FIBRES IN SLOVAKIA AND BOHEMIA

Until now, the production of chemical fibres has been
very s igni f icant  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

1 9951 9941 9931 992

Cotton
Wool
s i t k

Total

1 8 7 1 5
1 790

67

20572

18494
1687

68

20249

1 8394
1 736

69

201 99

1 8602
1767

92

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 wil l  develop t i l l  2000.

of

: S
S .

re
S ,

th
re
re
er
e .
1g

European Production of Man-Made Fibres
r994

(000 tonnes)

Western Europe
excl. Turkey

Others 51e

HungarY , Poland 281

Czech. Rep. & Slovakia
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Former Soviet Union 841

r  L A .  L

7 5



WESTERI{ EUROPEAN PRODUCTIOI{ OF
1 000 Tons

Man-made fibres

of f ibres for which material and technical condit ions
were created, in Slovakia, VUCHV Svit in 1951, spe-
cialization of chemical fibres at CHTF SVST Bratislava
and projection organization Chempik Bratislava were
establ ished as well  as WZ (research and develop-

7 6

MAI{.MADE FIBRES

1972 1974 | 976 1 978 1980 1982

Wool B%

F i s . 4
Cotton 24%

ment  depar tments  o f  manu fac tu res )  Chemlon ,
Chemosvit,  Slovenskf hodvdb and lstrochem. ln Bo-
hemia, at VSCHT Pardubice, special izat ion in f ibres
and text i le came into existence in '1952; and in Ceska
Tiebovd in  1967,  UZCHV wi th specia l izat ion in

1 970 I  986

Acrylc Potyamide Polyester Polpropylene Cellulosics-I- -+- -+- -€F <-

1 984 1 9BB 1 990 1992 1994

Ftg. 3.

Western European Mill Consumption of Fibres
r994

Vl6kna a textil 3 (3) 72-88 (1996)



Western EuroPean Mill ConsumPtion of
man-made fibres 1994.

Polyester 35%

Acrylic 13%

Cellulosics 16%

Polyamide 1B%

Polypropylene 18%

F i 9 . 5

(1 ee3)

o l1 ,

Bo-
, l €S

sk6
r i n

Household Textiles

processing and application of chemical f ibres. Further
of l ,  gooO cooperat ion ryas created wi th VUPC
Br,atislava, VUGPT Zlin, VUP Novdky, VUTCH Zilina,
VUCHT Bratislava, with VUMCH, VUP and VUV Brno,
f urther on with VSST Liberec, VUTS Brno, Liberec and

/takna a textil 3 (3) 72-88 (1996)

FINAL CONSUMPTION OF MAN - MADE FIBRES
IN THE EUROPEAN Uh{ION

Carpets

Tyres & Other
industrial uses

Fig.  6

Bratislava, with VUB Usti n/Orlici, VULV Dvrir Krdlov6,
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

ee6) 7 7



with Chemosvit in the f ield of the production of equip-
ment for the production of chemical fibres, further on
with PovaiskA Bystrica PZVL, Dubnica, VSS KoSice,
Adamovsk6 strojarne, ZVS Brno, Elitex Liberec and
with other corporations and institutions.

Chemical f ibres inf luenced structure of text i le 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 text i les and increased de-
mands for their propert ies, part icularly in the f ield of
technical text i les. 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 i t  is as many as 70 %. The share of total con-
sumption of chemical f ibres is about 38 % in this f ield,
and i t  is  supposed that  there wi l l  be a decrease to
about 32 % t i l l  2000.

Chemical f ibres have substantial ly inf luenced the
development  of  home text i le  in  which they have
a proport ion of about 75 %. Their consumption from
the total production of chemical f ibres is about 38-
40 %. Chemical f ibres have a share of about 85 % in
technical textiles and their consumption from the total
production is about 22-24 o/0, and til l the year 2000,
there wil l  be i ts fundamental increase.

In our country, the first production of chemical fibres
was  in t roduced  in  SH Sen ica ,  i n  1919 ,  and  in
Moravskd Chrastava. In the year 1950, the production
of chemical f ibres on the basis of cel lulose reached

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

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

ln Tab. 6, we present the production of chemical f i -
bres in  Slovakia and Bohemia s ince the year
1919. From Tab. 6 i t  fol lows 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-t imes up to 1989. The majori ty of production was
l inked to the former COMECON markets and the mar-
kets of Western countries. After the year 1990, a drop
o f  consumpt ion  o f  f i b res  has  happened  and  thus
a decerase of their production. ln 1994, the production
of  chemical  f ibres began to grow again -  a f ter
reorientat ion to the Western markets. In the previous
period, mostly PA, PET and PP fibres were developed.
According to the per inhabitant amount of chemical f i -
bres produced, our country has ranged with important
ind ustr ial wel l-developed countr ies.

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

The development of production of PP f ibers and f i-
brous materials from PP is given in Tab. 7.

The development of production of chemical f ibres in
our country was ensured especial ly on the basis of
groundwork of  fore ign f i rms t i l l  1950.  Af ter  the year
'1950, the real izat ion of production of f ibres started
also on the basis of groundwork of our own research
and development. l t  is the production of the fol lowing
types of f ibres:
-  f i lament  yarn in  Si lon Pland n/LuZnicf  in  1951 ,
-  po lyamide staple in  Chemosvi t  Sv i t  in  1955 and
1 963,
-  v iscose cord rayon S1 and 52 on the machinery

Type of Fiber
Year Production in Tons

1991  1992  19931 989 1 990 1 994 1 995

Cel lu los ic
R

Polyester
CF
F I

Polyamide
C F
c
BCF
S

Polypropylene
S
BCF
C F
N

Total

6522

1 6004
1 5 3 1 9

685

8317

17552
17208

344

57442
21 08s
1 7996
17187

1204

50339
27057
14682

4700
3900

1 33650

7775

17372
1 6830

542

59665
21775
20140
1 6788

962

43274
21674
1 3360

4440
3800

1 28086

6343

14123
1 3765

358

450s4
1 4501
18729
1 1 0 6 4

760

6565

14701
13374
1 327

32500
1 1 3 1 5
1 4890
6295

13417
4604
c t t J

1700
2000

671 83

6921

17584
1 6003
1  581

42122
17510
1 7890
6722

16240
41 66
5674
2000
2500

82867

7448

16452
14076
2 376

37989
1 6 1 6 7
1 8586
3326

14410
6250
4300
2360
1 500

76299

23167
9055
8827
2785
2500

88687

42250
1 6328
1 6630
9012

280

15714
6687
4734
1 793
2500

80490

Fl = Fibres Industry; CF = Fi lament Yarn; BCF = Carpet Fibres;
R=Rayon ;  C  =Cord  F ib res ;  S=S tap le ;  N  =Nonwovens
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Table 6. Development of the Production of Man-Made Fibres,
Fi lms Type and Nonwovens in the Slovak and Czech
Republ ic

Production of Man-Made Fibres in tonsiyear

- polypropylene BCF in lstrochem (CHZJD) in 1975
a n d  1 9 8 1 ,
- polypropylene technical rayon in Chemosvit Svit in
1965 and in lstrochem (CHZJD) in 1970, its production
was rebui l t  to BCF,
- polypropylene rayon in Chemosvit Svit  in 1980,
- special solution of mass dyeing of polypropylene fi-
bres,
- polypropylene nonwovens - Tatratex, in Tatral'an
KeZmarokin 1977,
- polyethylene nonwovens - lzotex, in the factory
Upice in 1967; and Texizol,  in Chemosvit Svit  in 1970
and in 1976 in Tatral'an KeZmarok,
- polyamide BCF - mass dyeing in Chemlon Humenn6
in  1969 ,  and  the  p roduc t ion  o f  po lyamide  BCF in
Chemosvit Svit  in 1974,
-  po lyamide  co rd  rayon  in  Chemlon  Humenne,
gradual  real izat ion s ince '1967;  and h igh tenacious
cord rayon in 1977,
-  microf ibres -  f i l ter  substance (PVC, PS) in  SLZ
Hnu5ta in  1964,
- polyester staple - partial participation in the realiza-
tion of production on the basis of licence of the firm lCl
in 1959 in Si lon Pland n/LuZnici.  Mass dyeing is re-
solved and real ized.
- polyester technical f ibre in SH Senica in 1986,
-  carbon f ibres -  p i lo t -p lant  l ine in  VUCHV Svi t  in
1 985.

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.

ln  the f ie ld  of  ce l lu lose f ibres,  the research was
aimed at the preparation of new types of viscose sta-
p le  f i b res  as  h igh  tenac ious ,  h igh  modu la r  and
polynosic staple, and also at their preparation on the
basis of the home beech cel lulose. Not inconsiderable
attention in the research was paid to the preparation of
ce l lu lose f ibres by the procedure wi thout  carbon

Year

production Cellul.  Fiber Synth. Fiber
Sume of

Man-Made
Fibres

i n

1 9 1  9
1920
1 925
1 930
1 935
1 940
1944
1 945
1 950
1 955
1 960
1 965
1 970
1 975
1 980
1 985
1 986
t v 6 /

1  988
1  989
1 990
1  9 9 1
1 992
I  V Y J

1 994

250
430
900

2300
3000
51 00

1 5 1  1 3
3662

26587
48066
58905
691 38
69308
70980
54532
5 6 1 1 2
56 '1  12
54992
57708
60441
56822
40929
45793
47565
48621

ui
9 1 0

3361
9820

31 490
69250

120700
1 54468
155202
1 60992
1 66848
1 68804
1 65476
1 1 8261
1 1 1 9 3 6
122800
152546

250
430
900

2300
3000
51 00

1 5 1  1 3
3662

26639
48976
62266
78958

1 00798
140230
175232
21 0580
211314
215984
224556
229245
222298
1 591 90
157729
170373
201167

t n
of
ar
;d
:h
1g

r d

KVKH-36  in  Rudn ik  u  Hos t inn6ho  in  1959  and  in
SCCHZ Lovosice in 1960-1963. The product repre-
sented strategic raw material for national economy
Decause of the embargo of the USA,
- viscose rayon on centr i fugal apparatus in Zdvod
^ ieru (CHZJD - lstrochem) in 1951 and on continu-
:us 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 HnfSta in  1967.

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

Type of Fiber
Year

Staple BCF CF Fi lms F iber Nonw. Fiber Sume of
Man-Made Fibres

1 965
1970
1972
1 973
1 975
1 980
1 985
1 989
1 990

1 991
1 992
1 993
1 994

1 0 5
1 0 1 0
4385
4699
6112

1 5300
23091
27123
21745

9406
68s8
4661
61  66

ooi
691

1276
6550

1 4903
14697
1 3620

8826
4736
5401
5674

un
120
750

41 00
4628
4440

2784
1792
1718
2000

91 0;
1 5200
1 8000
19072

(24000)
1 9200
19424
19072
1 9400

,oo
200

1 250
2600
2800
3900
3800

1 0 5
1 0 1 0
5027
5649
8758

34300
60094
68348
62677

42716
3531 0
30852
35740

2500
2500
2000
2500
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disulphide, with the aid of derivatives of cel lulose and
new solvents of cel lulose. At the preparation of high
tenacious viscose cords, research activity was aimed
at the development of technologies for higher genera-
t ions of these f ibres (Super'1, Super 2, Super 3) which
were character is t ic  by h igher  tenaci t ies,  modul i  o f
elasticity and other util ity properties. The regeneration
of Zn was resolved and real ized 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 consumpt ion of  carbon d isu lphide,  at  mass
dyeing,  reducing the f ineness,  increasing the l i fe  of
spinnerets, and at veri f icat ion of rayon preparation
processes without carbon disulphide (carbamate of
cel lulose) and at new solvents of cel lulose.

At polyester fibres, work was aimed at the prepara-
t ion of modif ied types of f ibres by change of molecu-
lar  s t ructure,  a t  the preparat ion of  f ine f ibres 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 f ibres, in the sphere of modif ica-
tion, attention was focused mainly on solving the ther-
mal and l ight stabi l i ty, mass dyeing and dyeing from
a solvent of dyes, on preparation of very f ine f ibres
and microf ibres, compound f ibres, prof i led types, f i -
bres with decreased f lammabil i ty and bacteriostat ic
ones, f ibres for cleaning the atmosphere as well  as
surface and waste waters (ECO-fibres), filter materi-
als, high tenacious f ibres and f ibres for new genera-
t ions of poremers.

At polyamide f ibres, the research activi ty was ori-
ented at the solving of mass dyeing of BCF types, at
the  so lv ing  o f  the rmos tab i l i t y ,  shap ing  by  va r ious
methods, the preparation of bulk yarns as well  as f ine
fibres and microf ibres 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 sel l  l icences, 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 f i l ters of melts of polymers to BRD,
- the technology of recovery of Zn during the produc-

t ion of viscose cord rayon to the former GDR.
From the given survey it follows that our own capaci-

t ies of research and development contr ibuted a great
share to bui lding new productions of chemical f ibres in
our country.

ln the 1960s when a dramatic development of syn-
thetic f  ibres 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 f ibres. ln our country, after the year '1968,

we were only partly successful in realizing the connec-
t ion of research and development of technology and
machinery wi th par tners of  the Czechoslovak
engineering. That 's why i t  was decided that produc-
t ions of  cer ta in types of  chemical  f ibers,  especia l ly
synthetic ones, would be bui l t  by purchase of l icence,
know-how and machinery from countr ies with well-de-
veloped engineering and f ibre production. Our own re-
search and development  capaci t ies af ter  the men-
tioned period were oriented at the development of con-
t inuous machinery and technology for the preparation
of viscose rayon and viscose staple, PA staple, BCF
and technical f ibres, and at the development of draw-
twist ing machines for high tenacious PA f ibres, for al l
kinds of PP f ibres (with a part ial  completing of machin-
ery from abroad) and for the preparation of PET tech-
nical fibres, for the preparation of nonwoven materials
f rom PP, PE and PA,  for  the product ion of  specia l
types of f ibres and f ibrous materials.

The purchase of l icences, know-how and technical
equipment was carr ied out mainly with the fol lowing
firms:

lC l  Eng land ,  Z immer  BRD,  Te i j i n  Japan ,  AKZO
Hol land,  Barmag BRD, Plantex l ta ly ,  F le isner  BRD,
Neumag BRD, Al l ied Chemical  USA.
Application of results of our own research and devel-

opment in the development of production of chemical
f ibres in our country leaned on high technical qual i f ica-
t ion of workers in the sphere of chemical f ibres. In the
course of 45 years of act ivi t ies, about '1600 patents
were given from which considerable part was real ized
at home and abroad. Around 70 books about chemical
f ibres were writ ten, and countless numbers of contr i-  

* * i
butions were published in the home and foreign peri-
odicals. Good scienti f ic 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  F ibres,  Text i le  Chemist ry  and
Texti le enabled to present our works well .  ln this pe-
r iod, the magazine Fibres and Texti le issues in which
a major  par t  o f  contr ibut ions is  publ ished in  Engl ish
what enables greater publ ici ty abroad.
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The production of chemical fibres has been very sig-
n i f icant  in  the development  of  nat ional  economy in
Slovakia and in Bohemia unti l  now. l t  substantial ly in-
f luenced the st ructure of  text i le  industry  and other
branches of national economy. Dramatic development
of the production of chemical f ibres happened in our
country  af ter  Wor ld War Two,  par t icu lar ly  af ter
1950. The development of production of f ibres leaned
on a strong technical potential created by VUCHV,
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 universit ies and re-
search inst i tutes in Slovakia and Bohemia. ln the past
45 years, the production of chemical fibres has grown
more than 8-t imes. The major part of the production
was l inked to the former Comecon markets and the
markets of  Western Europe.  Af ter  the year  1990,
a drop of consumption of f ibres in the Comecon mar-
kets has happened and thus a decerase of their pro-
duction. In 1993, the production of chemical f ibres has
begun to grow again - after reorientation to the West-
ern markets.

The development of chemical f ibres as well  as our
own scientific, research and develoment activity until
now has enriched our society with products of exten-
sive consumption, i t  has represented great economic
contr ibut ion,  increased employment  rate and a lso
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 fol lowing period.

There is a real assumption that after f inishing 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 util ization of our technical poten-
t ial  and competence of managements so that again,
f ibre industry wil l  become a model of chemistry, within
its new organization structures. Thus conditions for
successful entering of this branch to the 3rd mil len-
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 f ibre-forming polymer usable on mass scale, the
further development of chemical fibres will regard new
exist ing condit ions with a view to:
- the quantitative growth in classic types of fibres in
keeping with the growth of populat ion and with the in-
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crease of demandingness in consumption, as well  as
with the extension of f ibres for technical appl icat ions,
the increasing of qual i ty 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 eff i-
ciency and for improving the quali ty and economy by
means of el imination of cr i t ical points,
- the extending of the production of f ibres with high
parameters of technical applicability and the introduc-
ing of new types of chemical f ibres 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 f ibres 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 f ibres wil l  keep their leading posi-
t ion in the production of chemical f ibres for their good
properties in application in textile and technical fabrics.
I t  is  presupposed that  the i r  product ion wi l l  be in-
creased to 16.8 mil l ion t/year t i l l  2000.

In the present, polyester f ibres are prepared from
polyethy leneterephthalate (PET),  par t ly  f rom poly-
buthy leneterephthalate (PBT),  polyd imethy lcyc lo-
hexane terephthalate and experimental ly from poly-
ethylenenaphthalate (PEN). Their assortment is being
extended by physica l  and chemical  modi f icat ions,
mainly for special appl icat ions. From the interesting
types of PES f ibres, we can mention:
- fibres prepared from polyethylenenaphthalate (PEN)
which have, compared with f ibres from PET, higher
tenacity, dimensional stability and resistance to chemi-
cals and sea water, they are suitable for ship's tackle
and nets (the f irm 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 f ibres and
textiles.
- fibres with changed cross-section geometry - pro-
f i led types, they have higher adhesive propert ies and
f in ished opt ica l  proper t ies,  h igher  vo luminosi ty ,  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.,
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- 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 f ibres are PP f ibres.
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 f ibres and their products have broad f ields of
application, and they are further being developed in har-
mony with new combinations with natural and other
chemical fibers. lt 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 text i le 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 f ibres are being developed for protective
and working clothes for demanding spheres of applica-
t ion in the industry, medicine and biolaboratories,
- fibres with changed transversal and longitudinal ge-
ometry for winter and sport clothing and for warm-
ing inserts,
-  f ibres for  in tegrated text i les wi th good moisture
transportat ion, and good parameters of comfort of
clothing (underwear, diapers, sport suits),
- compound f ibres for new generations of poremers,
- microfibres prepared by classic procedures, fufiher
on with the help of mult icomponent M/F compounds
and melt-blown procedures; they are used for exclu-
sive clothes and sportswear and for technical applica-
t ions,
- fibres for technical textiles like geotextiles for build-
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ing roads, highways, for stabilization of embankments,
dikes, water reservoirs, for afforestation, etc.,
- modified and high tenacious fibres for reinforcement
of concrete for bui lding industry, and for thermal insu-
lat ion of bui ldings,
-  specia l  f ibres for  spor t  p laygrounds,  ropes and
packages,
- modified types of fibres for drainage felts, fi lter ma-
terials, air conditioners,
- f ibres for solving ECO problems, mainly f ibres for
the separation of crude oi l  from water and gaseous
substances and for the protection of soil against con-
tamination by harmful agents,
-  specia l  f ibres for  t ranspor t ,  agr icu l ture,  food-
processing and chemical industr ies,
- mult icomponent f ibres on the basis of PP of M/F
type (polyfibrous and multicore type) whose mechani-
cal and chemical propert ies are changing, and i t  is
suitable also for the preparation of microfibres,
- bicomponent fibres of S/S and C/C types, especially
heterophyl lous 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 f ibres have
their f ields of appl icat ion which wil l  be retained also in
the further period. In 1994, 3.921 mil l ion tonnes of PA
fibres were produced in the world, including aramids.
The total capacities of production of PA are 5.457 mil-
l ion tonnes in  1995 and th is  year ,  the i r  employment
has to be for 75 %. The assortment of fibres PA 6, PA
66 and PA 46 is developing.

The development of PAN f ibres has stagnated for
even more than 5 years. In 1994, their production was
2.474 million tonnes. ln 1995, efficiency capacities are
3.00 mil l ion tonnes, however, their employment has to
be  fo r  82  %.  The i r  deve lopment  i s  cond i t i oned  by
sources of raw materials, by ecological problems in
processes of preparation and also by possibilities of
appl icat ion. Their production has to be extended only
in China, India and the South Afr ica.

Cellulose fibres as the oldest type of chemical fibres
produced en masse undergo their renaissance after
a long t ime of stagnation and drop in production. The
reasons are lying part ly in dif f icult ies in supply of cot-
ton in the Far East, but i t  is also the consequence of
their preparation from unharmful dissolving systems in
condi t ions of  larger  product ions,  main ly  when us ing
the solvent N-methyl-morpholine-N-oxide. Great atten-
tion is paid also to the employment of other solvents of
cel lulose for the preparation of f ibres, futher on, to the
preparat ion of  su i tab le der ivat ives of  ce l lu lose as
carbamate of cellulose, HEC, HPC, and to the extension
of production of cellulose fibres for cigarette filters.

In 1995, the production of cel lulose f ibres reached
3.270 mil l ion tonnes (and 0.552 mil l ion tonnes of ac-
etate f ibres), i .e. increase of 4.5 % in comparison with
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Table 8. Producer of the mult icomponent - heterofi l ic Fibres Fibres for  technica l  appl icat ions wi l l  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,  polyether imides,  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  at tent ion is  paid to  the development  of
bioactive and biological ly degradable f ibres (chit inous
ones), further on to microf ibres, heterophyl lous 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-
fect iveness, etc. Under the term of microf ibres, we
usually understand f ibres which are very f ine, 1-0.3
dtex,  and super f ine,  wi th  f ineness below 0.3 dtex.
Microf ibres from PA and PET and PeCe were pro-
duced in Japan, Russia, USA and Slovakia as early as
the 1970s.  In  Europe and USA, the i r  s ign i f icant  de-
velopment has happened as late as the last decade, es-
pecial ly 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 wi l l  be presented in  text i les by smal l  s ize 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 dai ly and night underwear and socks.
In home textile, they are applied as coverings, decora-
tive fabrics and curtains. Microfibres find their applica-
t ion a lso in  the product ion of  new generat ion of
poremers, thermal and insulating filter products, mate-
r ia ls  for  heal th  inst i tu t ions and hygiene,  a lso as
absorbents (of oi l ,  dyes and various substances), pa-
per-making products (for cleaning the optical equip-
ment, napkins), biologic appl icat ions (carr iers of en-
zymes), ion exchangers and as separators in accumu-
lators, etc.

The preparation of microf ibres is basical ly carr ied
out by four procedures:
-  Modi f ied procedure of  sp inning process of  POY,
HOY and subsequent f inal operations.
- The preparation of segmentalfibres 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 (polyf ibrous and sea-island ones),
PS/PA/MF, PP/PA/MF, PP/PET, PS/PET (Fig. 7).

Fibres
Trade
mark

Lenght
cut
lcml

Linear
density

Idtex]

BASF
PET/PA
Chisso
Daiwabo
Danaklon
Du Pont
Hoechst
Celanese
t c l
PA6/PA66
Kanebo
Kuraray
Montefibre
Sam Yang
Teij in
Toyobo
Ube-Nitto
Uni t ika

PETiPE &

PP/PE
PP/PE
PP/PE
PET/CoPET
PET/PE &
PET/CoPET
PET/CoPET &

PET/CoPET &
PET/PE
PET/CoPET
PET/CoPET
PET/CoPET
PET/CoPET
PP/PE
PET/CoPET &
PET/PE

"Colback"

"ES Fiber"

"Danaklon"
"Corgbond"
"Celbond"

"v544"

"Bel lkombi"
"Sofi l"

"Terital"

.TBS'

"Estrana"

"Melty"

1 , 6 - 1 0  1 - 6

0.9-18 0.2-5

1.5-6 0.2-2.5

2-3 0.2-3

2-4 2-6

2-4 2-6
2-3 1.2-2

4 2
2-4 2-6
fine short
3-6 3-6

Up to 20 3-6
2-4 2-6

CoPET - Copolyester polyethylene teraphthalate and
polyethylene isophthalate

PA - Polyamide 6 or 66
PE - Polyethylene
PET - Polyethylene terephthalate
PP - Polypropylene

the year 1993, and the eff iciency capacity in 1995 is
3.252 mil l ion tonnes.

The further research and development of cel lulose
f ibres is  based on solv ing and improving the proc-
esses of  product ion on the basis  of  N-methy l -
morphol ine-N-oxide solvents for  the type Lyocel l -
Tencel and Alceru fibres whose capacity of production
is supposed to be about 10 000 t in the next years.
There is  a lso speculat ion about  ut i l izat ion of
carbamate of cellulose and about extension of acetate
fibres. New capacities of production of viscose fibres
are a lso bui l t  in  Ind ia,  China,  Indonesia and Thai land.
Great attention is stil l paid to the development of pro-
duction processes of viscose fibres: to decreasing the
consumption of CSr, to increasing the reactivity of cel-
lulose, to hermetization of machineries and regenera-
tion of CSr. The development of continuous machinery
cont inues wi th the increasing of  e f f ic iency speeds,
mainly at viscose rayon [44]. The speeds of spinning
process 400 up to 800 m/min-l were verified experi-
mental ly. For the t ime 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
equabil i ty of dyeing, and at improvement of workabil-
ity. Presumably, renaissance of production of cellulose
fibres wil l  continue also in the fol lowing years. Proper-
ties of cellulose fibres prepared by various ways are
given in  Tab.  9.
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- The preparation from melt of polymers by the proce-
dure melt-blown.
- The preparation from solutions of polymers by spin-
ning process - by draw off by means of gaseous me-
d ium.

Already in the present, products from microf ibres
with fineness 0.4-1.0 dtex are getting into category of
bigger ut i l izat ion in the sphere of text i le 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  f ibres prepared by physica l
modif icat ion from exist ing polymers with dif ferent pa-
rameters of molecular and overmolecular structure.
Thei r  preparat ion is  based most  f requent ly  on
a combination of two polymers creating systems C/C,
S/S,  Ex/P,  M/F (poly f ibrous and mul t inuc lear)  and
mult i layer one. The most frequent ut i l izat ion of these
fibres is in nonwoven textiles as thermobonding fibres.
Fur ther  on,  they improve e last ic  proper t ies,  la tent
c r imp ing ,  en la rg ing  o f  bu lk iness ,  shape  s tab i l i t i es ,
dyeability, heat accumulating properties, light and ther-
mal conductivity, or cool effect.

At PES f ibres, the fol lowing 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

8 4

1.  Pol l ibr i l lar
blend

2. Sea-island
type

3. Separation 4. Splining
type Upe

5. Splitting
WPe

6.  Muf t i - layer
type

Processing to ultra-fine fibcr

Flg, 7, Uftr"+rr,. ffUrt t.ch"ol"gy by.omposrte sprnntng

-  f  ibre of  M/F type and mul t i layer  PP/PETi  IPA
(interphase agent), PET/PA/IPA, PET/PS/IPA for the
preparation of fine fibres
- f ibre of type C/C with the core from PET and the
cover from PA, by that the economy of production is
solved, and dyeabil i ty and adhesion is better
- antistatic PES fibre of type C/C where the core is
modif ied PES and the cover is PET
- PES f ibres 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 modif icat ion wil l  develop also in
the further period because i t  enables to gain a wide
range of f ibres with special propert ies.

For the last 15 years, great attention is paid to the
development of superabsorptive materials, f ibres and
f ibrous mater ia ls  whose product ion in  th is  per iod is
bigger than 300 000 t/year. These materials have high
absorptive ability of aqueous solutions - even several
mul t ip les of  the i r  weight ,  wi th  abi l i ty  to  reta in l iqu id
even under pressure. Their appl icat ion is especial ly 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 text i les (seals, compo-
nents for underground, optical and electr ic conduits).
The gaining of these f ibres is based especial ly on the
basis of cross-linked copolymers of acrylic acid, on the
basis of vinyl monomers and derivatives of cel lulose
(KMC, HEC, HPC).

The preparation of superabsorptive materials is car-
ried out by three procedures basically:

%g
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- spinning process of superabsorptive polymers and
their subsequent cross-l inking
- processing of nonwoven materials from other fibres
with superabsorptive polymers and their subsequent
cross-l inking
- purposeful chemical transformation of classic types
of f ibers, e.g. carboxymethylat ion, hydroxyethylat ion
and hydroxypropyl lat ion of cel lulose f ibres, transfor-
mation of nitr i le groups of PAN f ibres into carboxyl
ones.

The further development of these f ibres wil l  be con-
dit ioned by extension of their appl icat ion, mainly in the
field of technical text i les.

ln the last decade, a new phenomenon has entered
the relat ions supplier - buyer and that is the cert i f ica-
t ion of products. The introduction of compulsory cert i-
f icat ion of selected groups of text i le products in our
country is recently the subject of broad discussions
and speculat ions - why this step was made from the
s ide  o f  UNMS.

ln  the  sense  o f  de f in i t i on  accord ing  to  STN EN
45 0'1 1 1 , the certification is the activity of the third side
showing achievement of adequate confidence that
properly identi f ied product, procedure or service is in
accord with the prescribed norm or another normative
document.

The certification is basically the verification of state
testing off ice that by i ts parameters, the appropriate
product is ful ly in accord with norms, technical or leg-
islat ive regulat ions set down in The Decree of UNMS
SR in the case of  compulsory cer t i f icat ion,  or  by
specifiable parameters of applicant for registration in
the case of optional certification.

The declarat ion of UNMS SR about the introduction
of compulsory certification of selected groups of textile
products concerns direct ly also the f ibres which re-
majn the carrying material of each textile. The reasons
of UNMS SR for declaration of compulsory certification
are especial ly fol lowing:
-  The protect ion of  consumer against  purchase of
poor-quality products in selected groups, particularly of
those which come within i l legal imports.
- The protection of health of populat ion, part icularly
chi ldren 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 dur ing var ious chemical  and text i le
processings of  f ibres,  text i les and thei r  products.
Formaldehyde, heavy metals (As, Pb, Cd, Co, Cr, Ni,
Cu, Hg) are the point in question, but also pesticides
in natural f ibres, various addit ives in chemical f ibres,
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, text i les impregnated by another method, lami-
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nated or  coated,  painted canvases for  theatr ica l
s tages  a re  ment ioned .  The  Decree  o f  UNMS SR,
number 8411994, comprises textiles for the production
of children's clothes, textile products for children under
3 years of age, sewing threads, f ine ladies' stockings.

Optional certification is carried out for other textile
and c loth ing products,  dyes,  p igments,  lubr icants,
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 real izat ion of the mentioned intents and for
the increase of qual i ty of text i les, i t  is inevitable to
know also the methods of evaluation of fibres and tex-
t i les in laboratory condit ions.

CONCLUSION

In i ts al l  history and existence, the development of
product ion of  chemical  f ibres in  the wor ld has had
a growing tendency, except for World War Two, the
years of crude oi l  cr isis in 1973-1975 and the sl ight
depression in the year 1982.

The impofiance of chemical fibres as a raw material
for text i le industry and the rest branches of national
economy is increasing proport ionately to the growing
of demands on propert ies of f ibres and their products
as well as to the fall in natural resources.

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

For the next period up to the year 2000, there is an
assumption of the biggest development of PES and
PP f ibres, and renaissance of the production of cel lu-
lose f ibres wil l  continue.

The production of chemical fibres has been very sig-
nif icant for the development of economy of Slovakia
and the Czech Republic unti l  now. l t  has substantial ly
influenced the structure of textile industry and the rest
branches of national economy. Dramatic development
of the production of chemical f ibres happened in our
country after World War Two, mainly after the year
1950. The development of production of f ibres leaned
upon strong technical potential created by VUCHV,
research and development departments of manufac-
tures, CHTF SVST - the department of f ibres and
texti le, and by other universit ies and research inst i-
tu tes in  Slovakia and Bohemia.  Dur ing the past  46
years, the production of chemical f ibres 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-
t ion,  was exper ienced.  In  1993,  the product ion of
chemical f ibres 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 contr ibut ion,  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 f inishing 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 util ization of our technical poten-
t ial  and competence of managements so that again,
the f ibre industry wil l  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 CHEMICKVCH VLAKIEN
VOSVETEAUNAS

Chemickotechnologick1 fakulta, STU, Bratislava
'V,iskumny lstav chemickych vl6kien, a. s., Svil

"ISTROCHEM, a. s., Bratislava

Uplynulo u276 rokov od zadatia vliroby chemickfch
vlSkien na Slovensku. MOZeme kon5tatovat, Ze toto
odvetvie pevne zakotvilo v priemyselnej 4irobe a patrl
k progresivnym oblastiam chemick6ho priemyslu u nds.

Vfznam chemickyich vldkien ako suroviny pre textil-
n;i priemysel a ddleZite odvetuia ndrodn6ho hospoddr-
stva ako je doprava, pol'nohospoddrstvo, potravindr-
stvo, stroj6rsky a chemickli priemysel, stavebnfctvo
a in6,  vzrasta fmerne so zvy5ovanim ndrokov na
vlastnosti  vldkien a ich vfrobkov a t ieZ s poklesom
zdrojov prfrodnfch vl6kien. PouZitie chemickych vld-
kien dnes presiahlo 50 % podiel zo spotreby v5etklich
druhov vldkien a to v oblasti oSatenia, bytov6ho textilu
a  v  ob las t i  t echn ick fch  ap l i kdc i i  11 ,2 ,3 ,4 ,6 ,71 .

Dejiny vyivoja vldkien s[ rovnako star6 ako dejiny
civi l izdcie ludstva. Za obdobie asi 7000 rokov pouZf-
vania text i lnl ich vl6kien bol i  aZ do konca 19. storodia
pouZivan6 iba lan, vlna, bavlna, juta, konope a prlrod-
nf  hodvab [1 ,  4 ,  5 ] .

Kvantitatfvne poZiadavky s prirastkom obyvatelstva
neboli  a nie s0 v sulade so zdrojmi prirodnl ich vldkien
z d6vodov roz5irovania ploch na pestovanie potravi-
n6rskych produktov, ale tieZ zvySovanfm n6rokov na
uZitkov6 vlastnosti textili i a postupn6 aplikdcia vldkien
v technickfch textfli6ch iniciovali chemikov afyzikov
na hl'adanie novyich ciest ziskania vl6kien.

Koncom 19.  a podiatkom 20.  s toro6ia sa rodi
priemyselnd vyroba chemickfch vldkien z regenero-
vanlTch prirodnych polym6rov a tesne pred druhou
svetovou vojnou sa objavuj0 prve priemyselne vyr6ba-
n6 a spracovdvan6 syntet ick6 vldkna v prfrode sa
nenachddzajuce [1 , 5].

Chemicke vldkna su teda legit imnym dietatom nd5-
ho storodia. lch rozvoj bol takf vel 'k1i,  Ze dnes ich
spotreba vo v5etklich oblastiach aplikdcie, t.j. v textil-
n1ich, bytovfch ale tieZ technickyich textilidch prevy5u-
je 50 % spotrebu vSetkfch druhov vlakien [1].

Za predpokladu sudasn6ho trendu rastu obyvatel-
stva a ak nedojde k celosvetovej katastrofe, bude kon-
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com storodia na Zemi ccaT mld. I'ud[. Toto mnoZstvo
obyvatelstva si vyliada zvfSenie vfroby chemickfch
vldk ien zo sf idasnfch 21 ,5 mi l .  t  v  r .  1993 na cca
30 mil. t v roku 2000, pridom sa predpoklada spotreba
bavlny cca23 mil. t a2,3 mil. t vlny a celkovd spotreba
vldkien mala by sa pohybovat okolo hodnoty 55 mil .
t /r  [9],  (obr. '1 a Tab. 1).

Z uvedenfch prehl'adov na obr. 1 a Tab. 1 vyplyva,
Ze uiroba chemickfch vldkien v celej svojej existencie
mala stupajt icu tendenciu, okrem l l .  svetovej vojny,
rokov ropnej  knzy 1973-1975 a miernej  depres ie
v r.  1982. V tomto obdobi sa najviac rozvl jaiI  PET
a PP v ldkna [9,  10] .

Polyamidov6 vl6kna vykazuju stagndciu s nizkym
prfrastkom v Azijskfch Stdtoch a USA. Polyakrylov6
vldkna stagnuj0 s malfm prfrastkom vyiroby v Azi i
a Mexiku [10, 1 1]. Celulozovf vldkna napriek niekto-
ryim novyim vlirobdm mali dlhodobf pokles vyroby a2
do r. '1993 k 6omu podstatne za posledn6 tri roky pris-
peli stredo- a vyichodoeuropske krajiny. Nov6 kapaci-
ty !a klasick6 viskozov6 a acetdtove vldkna sa budujti
v  Cine,  lnd i i ,  lndon6zi i ,  Thajsku a Rusku a na bdze
rozpuStadla N-metyl-morfol in-N-oxidu v z\p. Europe,
USA a v Rusku [10] .

Velkyi rozvoj sme zaznamenali v oblasti novfch sor-
timentov vldkien cestou fyzikdlno-chemickej modifikd-
cie klasickfch typov vldkien. Pre technick6 apl ikdcie
boli rozvljan6 vldkn a na baze aromaticklich polymerov,
uhl ikovlch substanci( a s vyuZit im vysokomolekulo-
vyich polym6rov xerologelovyim zvldknovanim [1, 3,
1 1 , 1 2 , 4 4 1 .

V;iroba chemickfch vldkien v doterajSom rozvoj i
hospoddrstva na Slovensku a v Cech6ch a ich ekono-
mika mala velkf tryznam pre rozvoj ndrodn6ho hospo-
ddrstva.

Prudkf rozvoj uiroby chemickfch vldkien u nds nas-
tal po druhej svetovej vojne, najmd po r. 1950, ktory
vyplynul  z  d lhodobej  koncepcie rozvoja ndrodn6ho
hospoddrstva vypracovanej v r. 1950.
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Prvd vfroba chemickfch vldkien bola u nds zavedend
v r. '19'19 v SH Senica a v Moravskej Chrastave. V r. 1 950
produkcia chemickfch vldkien predstavovala na b6ze
celulozy 26587 t a na bdze syntetickfch polym6rov
52 L Chronolo gia zavAdzania vyiroby jednotl ivyich
druhov chemickfch v l6k ien a zakladania novyich
podnikov na ich vyirobu je uvedend v Tab. 5.

V Tab. 6 uvddzame vlirobu chemickfch vldkien na
Slovensku a v Cechdch od r.  1919.LTab. 6 vypl l iva,
2e rozvoj chemicklich vldkien v uplynulyich 45 rokoch
zaznamenal u nds vysokri dynamiku a Ze ich vyiroba
do r. 1989 vzrdstla viac ako 8-ndsobne. PrevaZnd 6ast
bola viazand na byivale trhy RVHP a trhy zdpadnyich
Stdtov. Po roku 1990 dochddzalo k poklesu odbytu
v ldk ien a t fm a j  produkcie.  V r .  1994 opt i t  vy i roba
chemick;ich vldkien zadina stfpat a to po preorient6cii
na z6padn6 trhy. V predch adzajucom obdobf najviac
sa rozvijali PA, PET a PP vl6kna. MnoZstvom vfroby
chemickfch vl6kien na 1 obyvatel 'a sme sa zaradi l i
medzi popredn6 priemyselne vyspele krajiny.

Vychddzajuc z predpokladu, Ze v obdobi do r. 2000
nemoZno odakdvat  zavedenie nov6ho masovo
pouZitel'n6ho vldknotvorn6ho polym6ru, d'al5i rozvoj
chemickyich vldkien bude zohlhdriovat nov6 existujrice
podmienky so zameran[m na:
kvantitatfvny ndrast klasicklich typov vldkien v sulad-
e s prfrastkom obyvatelstva a so zvySovanlm ndrod-
nosti v spotrebe a roz5irovanie vl6kien v technickfch
aplikdcidch
zvy5ovanie kvality a roz5irovanie sortimentu vldkien
postupmi fyzik6lno-chemickej modifikdcie klasickfch
typov polym6rov a vl6kien
modern iz6ci u s 0 6asnlich vf rob cesto u konti n u al izdcie,
autom atizdcie a mon itorovani a rozhod ujucich tech no-
logickyich operdci i  pre zvyi5enie a zlep5enie kval i ty
a ekonomiky cestou elimin6cie kriticklich miest
rozSirovanie vliroby vl6kien s vysokfmi parametrami
technickej aplikovatel'nosti a zavldzanie novlich
druhov chemickfch vldkien pre technick6 ucely
ekologiz6ciu sudasnfch vfrob vldkien, spracovanie
odpadov a vyuZit ie chemickl ich vldkien pre r ie5enie
EKO probl6mov ovzdu5i, odpadovych, povrchovfch
a spodnl ich vod a ochrany pOdy pred kontamind-
ciou s nevhodnyimi substrdtmi.

ZAVER

Rozvoj vfroby chemicklich vldkien vo svete v celej
svojej histori i  a existencie mal stupajf icu tendenciu,

okrem 2. svetovej vojny, rokov ropnej kr[zy 1973-75
a miernej depresie v r.  1982.

Za predpokladu s0casndho trendu rastu obyvatel-
stva a ak nedojde k celosvetovej katastrofe bude kon-
com storodia na Zemi ccaT mld. I 'ud[ (Tab. 1). Toto
mnoZstvo obyvatel 'stva si vyZiada zvf5enie vyiroby
chemicklich vl6kien zo sti6asn;ich 24 mil. t v r. 1994
na  cca  30  m i l .  t  v  r .  2000 ,  p r i com sa  p redpok ladd
spo t reba  bav lny  cca  23  m i l .  t  a  v lny  2 ,3  m i l .  t
a  ce lkovd spotreba v ldk ien mala by sa pohybovat
okolo 55 mil .  t /r .

Pre najbl iZ5ie obdobie do r.  2000 sa predpokladd
najviid5i rozvoj PES a PP vldkien a celu16zov6 vldkna
budri pokradovat v renesancii v17roby.

Vl iroba chemickyich vldkien v doteraj5om rozvoj i
hospoddrstva na Slovensku a v Cechdch a ich ekono-
mika mala velkf vyznam pre ndrodn6 hospoddrstvo.
Podstatne ovplyvni la  Strukt f ru text i lneho pr iemyslu
a ostatnlich odvetvi n6rodn6ho hospoddrstva. Prudky
rozvoj vfroby chemickfch vldkien nastal u n6s po
druhej  svetovej  vo jne,  najmd po r .  1950.  Rozvoj
vfroby vldkien sa opieral o si lnyi technicky potencidl
tvorenli VUCHV, WZ s technickymi utvarmi podnikov,,
CHTF SVST katedru vldkien a textilu a o d'alSfch VS
a VtJ a pracovisk6 akad6mi i  na Slovensku
a v Cech dch. Za uplynulfch 48 rokov vfroba chemic-
kfch vldkien vzrdstla viac ako 8-ndsobne. PrevaZnd
6ast vyiroby bola viazanA na bfval6 trhy RVHP a trhy
Zapadnej Europy. Po r. 1990 doilo k poklesu odbytu
vldkien na trhoch RVHP a tym aj ich produkcie. V r. 1993
oprit vliroba chemick;ich vldkien zadina stfpat a to
v dosledku preorientdcie nazapadn6 trhy.

Doteraj5irozvoj chemickfch vl6kien i vlastnd vedec-
ke a v l iskumno-vfvo jovd d innost  obohat i la  naSu
spolodnost produktmi Sirokej spotreby, mala vel 'ky
ekonomickf  pr inos,  zvy iSi la  zamestnanost  a r ieSi la
i re5trukturalizdciu vyirob v niektorlTch lokalitdch, cim
prispela k ich ozdraveniu. Najcennej5ou devizou s0
vSak vel 'k6 vedomosti ,  ktor6 by sme mali  zurocif
v d'alSom obdobi.

Je redlny predpoklad,2e po ukondeni privatizacn6ho
procesu sa vytvoria e5te priaznivej5ie podmienky pre
d'alSf rozvoj chemickfch vldkien u nds. Bude to v5ak
vyZadovat lep5ie zladenie z6ujmov jednotlivfch vyrob-
cov vldkien u nds, lepSie vyuZit ie n65ho technick6ho
potencid lu,  kval i f ikovanost i  manaZmentov tak,  aby
vldknarenskf priemysel sa stal opdt vzorom ch6mie
v jej novfch organizacnfch Struktt irach, dim by sa
vytvorili predpoklady pre uspe5nf vstup tohoto odvet-
via do 3-tisfcrocia.
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RHEOLOGICAL BEHAVIOUR OF DISPERSE DYE
PRINTING PASTES

Prd5i l ,  M. ,  Dang,  T.  L.

Faculty of Textile Engineering
Technical University of Liberec, Czech Republic

The inf luence of  temperature,  concentrat ion of  d isperse dyes and thickeners on the rheological
behaviour of  d isperse pr int ing pastes is mathematical ly descr ibed and evaluated.

Die Einf lusse von Temperatur,  Dispersionfarbstof fkonzentrat ion und Verdickungsmit te l  auf  das
rheo log isches  Benehmen vom Dispers iondruck te ig  s ind  mathemat isch  beschr ieben und
ansgewertet.

| } . t l t t t t t t ' t c . l . t ] \ | | I 0 l ) i I 1 . . \ i l ) | , | , K o H I ( C H 1 . I ) a | t h ' l , l ( ] | l 0 | ) ( ] H l ,

t .R t l l t t . ' t ' g t t , t t l ( l l l ( l lX lH l , l \  l lOr l i i l 'HL I \  I la ( ; ' l ' l \ ' l a ' fC \ te t l ' 14r lC( lN14 OI l r { ( l i tHO t {  O l tCt lC l l0 .

Vplyvy teploty,  koncentrdcie disperznyich farbiv a zahustovadiel  na reologick6 chovanie
disperznfch tiskacfch pdst s0 matematicky popisan6 a hodnoten6.

INTRODUCTION

During print ing of text i les, the print ing pastes are
under mechanical tension, result ing in their deforma-
tion. Rheology deals with the mechanical properties of
deformable mater ia ls ,  causes,  and the re lat ionship
between different Vpes of deformation. lt differenciates
two basic types of flowing systems i.e. Newtonian and
non-Newtonian [1] .

The viscosity of most print ing pastes is not constant
but decreases with the velocity gradient. Such sub-
stances are cal led non-Newtonian and can be divided
into f ive types, structural ly viscous, di latant, plast ic,
thixotropic and rheopexic. Measured viscosity values
of  non-Newtonian l iqu ids are ca l led apparent
viscosities, meaning that they apply at only one velocity
gradient. Since a non-Newtonian l iquid has as many
apparent viscosit ies as there are velocity gradients,
only a viscosity prof i le can display the wide range of
at ta inable v iscosi t ies.  Hence,  to  character ize
a non-Newtonian f luid, i t  is necessary to make shear
tension-velocity gradient determinations at many points.

EXPERIMENTAL

In the experimental part,  we evaluated the inf luence
of temperature, disperse dyes and the concentration of
th ickeners on the rheologica l  behaviour  of  pr in t ing
pastes which are used in print ing polyester fabrics.

The measurements of  v iscosi ty  were done on
a rotatiohal viscometer Rheotest ll, manufactured by
Prrifgerdtewerk, Medingen, Germany, at temperatures
of 25,35, 45, 55 and 65 'C. The thickeners used were
Prisulon SPE 90 and Lyoprint TFB + TFC.

Pr i su lon  SPE 90 ,  manu fac tu red  by  Chemische

Vldkna a textil 3 (2) 89-91 (1996)

Fabr ik  Tubingen,  Germany [5] ,  is  a polysacchar ide
containing carboxyl groups.

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

ln determining the inf luence of disperse dyes on the
viscosi ty  of  th ickeners,  the fo l lowing commerc ia l
Ostacet dyes were evaluated

C. l .  Disperse Yellow 42
C. l .  Disperse Orange 3'1
C. l .  Disperse Red 121
C. l .  Disperse Red 54
C. L 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 print ing pastes were de-
duced during twelve shear velocit ies within the margin
of 1-437 s-t.  On both thickeners, Prisulon SPE g0
and Lyoprint, the viscosity decreased with an increase
in gradient ,  which is  advantageous for  pr in t ing.  To
evaluate the experimental results of viscosity meas-
urements, Ostwald's empir ical model was used

T :  K . D n

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 deviat ion 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 o/o, which shows a large decrease in viscosity. The
value of the coefficient n, on the other hand, increased,
which means that  at  h igher  temperatures there is
a decrease in pseudoplasticity and the rheological be-
haviour of the printing paste approaches Newtonian
l iqu id (F ig.  1) .

Temperature ['C]

J.\

\ t

- ' /r

-'|
0 , 1  1  1 0  1 0 0

Velocity gradient I  s- '  ]
Fig.3 Relal ionship between viscosity and velocity gradient for pnnlrn0 r,a{.;  .  :  .  .

30  q /kg  C. l .  D isperse  Ofanqe 31  a t  d i f re ren t  concen l ra t ion  o f  thE t :  . .  = -  =

In the other part,  the inf luence of the concentrat ion
of the thickener Prisulon SPE g0 in the printing pastes
with the dye C.l .  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 viscosiV on the velocity gradient
was mathematical ly el laborated. 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 coeff icient n decreased when
the concentration of the thickener was increased.

The rheological behaviour of the print ing paste is
more anomalous.

CONCLUSION

When using thickeners in text i le print ing, i t  is impor-
tant to know their rheological behaviour. The f lowing
curves of printing pastes were evaluated by Ostwald's
model. The calculated coeff icients can be used for
evaluating dif ferent print ing pastes. On this basis, i t 's
possible to draw a database of the optimalisation of
the rheological behaviour of printing pastes with de-
pendence on the type of  the pr in t ing equipment ,
printed text i le and design, which wil l  help in acquir ing
quality prints with high reproducibility.
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Fig. 1. Apparant viscosity K and coeficient n calculated from
ostwald's moderfor the thickener prisulon spE go for differ-
ent concentrations and temperatures.

I sPt 9tJ Lyoprint

Fig 2 changing of the viscosities of the pastes containing 30 g/kg of the
different disperse dyes at the velocity gradient 15,2 s-l

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

Evaluating the influence of the chosen Ostacet dyes
on the flowing behaviour, it was found that allthe 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-
t ivi ty of the thickener to ionic substances. The de-
crease averages 80 % and for the tested disperse
dyes, the use of this thickener is disadvantageous.

9 0

Prisulon SPE 90
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REoLoctcKE cnovnrui DlspERzNicH TlsKAcicn pAST

Prd5i l ,  M. ,  Dang,  T.  L.

Textilni fakulta
Technickd univerzita v Liberci, eeskd repubtika

Jakost tisku je ve znadn6 mlie ovlivn6na reologickfm
chovdnim tiskacich past. Toto chovdni bylo studov6no
urdenim smykov6ho nap6ti a viskozity v Sirokdm roz-
mezi  gradient0 smykovfch rychlost i  (1-437 s-1) .
V5echny zkouman6 tiskaci pasty vykazovaly pseudo-
plast ick6 chovdni  a k  je j ich hodnoceni  by ly  pouZi ty
koeficient tekutosti  a zddnlivd viskozita pi i  jednotko-
v6m gradientu smykov6 rychlosti. Pomoc( t6chto ridaj0
byl popsdn vliv teploty, disperznich barviv a koncentra'
ce zahu5tovadla na reologicke chovdni tiskacich past
pouZivanyich k potiskovdni polyesterovfch text i l i i .
Vyisledky teplotni studie ukazuji, Ze viskozita zahu5to-

vadla Prisulon SPE 90 znadn6 klesd s rostouci teplo-
tou. Ve sledovan6m rozmeziteplot 25-{5 'C klesla hodnota
zddnliv6 viskozity vypocten6 z Ostwaldova modelu o 68 %,
coZ piedstavuje znadnou anomdlii tekutosti.

Sledovdnim vlivu vybranfch Ostacetovfch barviv na
tokov6 vlastnosti bylo zji5t6no, Ze vSechna zkoumand
barviva sniZovala viskozitu zdhustek, col je tieba pii
piipravd tiskacich past vzlt v 0vahu.

Matemat ick6 popsdnf  z6v is lost i  v iskozi ty  na gra-
dientu smykov6 rychlosti  pi ispiva k automatizaci
proces0 pi ipravy t iskacich past a t im k ziskdni
jakostnich tisk0 s vysokou reprodukovatelnosti.
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Inf luence of the Antraquinone Pigment on Crystal l izat ion
of Polypropylene

A. Marcindin, A. Ujhelyiovd, *K. Marcindin, T. Marcincinov6

stovak rechnicat ylilfJi!;{Ji::;' 
::,?:;:;,21,,,{El,!"'"'o'v' 

Bratistava

The ef fect  of  organic pigmentC. l .P.  Red 177 as nucleat ing agents,  on crystal l izat ion 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 exhibi t  four t ransi t ion regions with
the fol lowing temperature intervals:  1.416-418 K, 11.423-425 K, l l l .  430-432 K and |V.437-
439 K. For evaluating the B-nucleation effect of pigments, the ratioZ = (AH, + AHz)/(AHs + AHa)
was suggested.

Mit te ls DSC wurde der Einf luB vom organischen Pigment C. l .  Red 177 als Keimbi ldungsmit te l
auf die Kr istal l isat ion des Polypropylens untersucht.  Man stel l te einen signi f ikanten Einf luB des
Anthrachinonpigmentes auf die Entstehung von Strukturmodif ikat ionen mit  n iedr iger Schmelz-
temperatur, besonders der B-Modifikation, fest. Die Thermograme des Red 177 enthaltenden
Polypropylens erweisen vier Ubergangszonen mit  fo lgenden Temperatur intervalen: l .  416-418 K,
|1.423-425K, l l l .430-432 K und |V.437-439 K. Die Wirkung der p-Nukleat ion wurde mit te ls
Parameter Z = (LH1+ AHJ/(AH3 + AH+) ausgedruckt.

Vle ' lo, to l r  i lCK 6r,r . ro 14cc.reloBaHo B, 'u4rtHi le opl i lHh,recKor 'o rr14r ' I rcH'ra C. l .  Pigment Red 177 xar '
HyKJrcaI14ouHon ; to6aRnn Ha Kpr4crar . i r143ar l14K)  r lo  ju4u l )on14. j rcHa.  l j r , r : ro  r ro- ryqcHo 6o: rsr r roc B. , l r , rHt4c
aHTl)axr,rHoHoBo n14r'McHTa Ha o6pa:ronaH14c crl)yK'rpyl)Hr)rx p-volraQl,rnau14r,{ c 6o.;rcc Hr43Ko14 TeMrlcparyl)oi i
rr iraBrrcH14fl . ' l 'c lr l ror 'paMr,r t to. irr .rrrporrr{JrcHrI c : to6annolr aHrparlrHoHoBo rn.rr ' \{cH'ra Red 177 rroriarr,rni lK) ' f
, rer r , rp t {  o6. i rac lu  ncpexoi ta  ( :  r rHrcpBa.rAMr. {  lcMncl )a l 'y l ) :  l .+16-4 '18 K,2. ' [ '23-4 '25 K,3. ,130-132 K,
'+.4'37-439 K. , i [ . ;rrr Rr,rpaxcHrrf l  BJu4rrHr.rr B-HvrcrreartLtt ,{  rrpc, ' t , ,Talacror f i i rpavcl ' l )  Z: (LH, + AH,)/(AHr
+ AHo).

Metodou DSC sa Studoval  vp lyv  organick6ho p igmentu C.  l .  P igment  Red 177 ako nuk leacnej
prisady na kry5tal izi tciu polypropyl6nu. Zist i l  sa vfznamnli  fcinok antrachinonov6ho pigmentu na
tvorbu St rukt f rnych modi f ikAc i i  s  n iZ5ou tep lo tou topenia ,  zv ldSt  B-modi f ikdc ie .  Termogramy
polypropy l6nu s  obsahom ant rach inonov6ho p igmentu Red 177 vykazuju  Styr i  ob last i  precho-
du s  in terva lmi  tep l6 t :  1 .416-418 K,  U.  423-425K,  l l l .  430-432K a lV.  437-439 K.  Pre
vy jadren ie  06 inku B-nuk ledc ie  sa navrhu je  parameter  Z:  (LH1+ AHz) / (AHs + AHa) .

INTRODUCTION

There are three polymorphic modification of isotactic
polypropylene a, 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-
t ion of the cool ing rate of the polymer and due to the
inf luence of nucleation agents one can obtain struc-
tural modif icat ions with a lower melt ing point, mostly
the B-modif icat ion, with a transit ion temperature of
about 425 K (152 'C) 

[1-10]. The melt ing 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 B-+ct transitions [5, 9, 1 1] and the selec-
tive effect of nucleation agents [8, 10, 12-141.

For the nucleation effect of solid particles (fil lers, pig-
ments) during PP-crystal l izat ion, both the crystal l ine
structure of particle surface as well as physical inte-

9 2

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),
part icularly in terms of the inf luence of the last two
components on the formation of crystal l ine modif ica-
t ions of polypropylene.

In our present work we have investigated the inf lu-
ence of  p igments and d ispersants on nucleat ion of
polypropylene by the DSC method.

EXPERIMENTAL

Material used
Polymers: Polypropylene PP Tl 902 (Slovnaft, a. s.),

mel t  f low index (MFl)  :  27 g/10 min
Polypropylene HPF (Slovanft,  a. s.)
powdered polymer for the preparation
of pig ment concentrates,

vl|kna a textil 3 (3) 92-99 (1996)



melt  f low index (MFl)  = 6 g/10 min
Pigment: C.l .  Pigment Red 177, anlrachinone

pigment (VCHZ Pardubice, CZ),
pzo"c: 1368 kgm-'

Dispersants: NSPO - ester of polypropyleneglycol
and stearic acid, M : 1000,
surface tension at 30 'C: 30 mNm-l
N310 - copolymer of ethyleneoxide
and propyleneoxide M : '1000,

surface tension at 30 'C: 35 mNm-1

Preparation of pigment concentrates
and polypropylene f ibres

The coloured concentrate (as nucleation compo-
nent) was prepared by a classical procedure in follow-
ing two stages: 1. homogenization 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 A 28 mm (Werner -
Pfleiderer) at a temperature following from experimen-
tal condit ions (Tab. 1).

Table 1. Condit ions of the pigment Red 177 concentrate prepa-
rat ion

Sample,  No

Cooling rate, K min-'
1 0  8 0

ing procedure. Sample of the original fibre was heated
by a rate of 5 K min-'  up to 493 K. Thus, a melt ing
temperature T, was obtained. Then, the sample was
cooled by a rate of 10 K min-1 or 80 K.min-1 and the
crystal l izat ion 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 K min-t,
while a thermogram was obtained with maxima T1
coresponding to the mel t ing point  and mel t ing
enthalpy AH1 of crystalline modifications formed during
the controlled cooling proces (10 and 80 K min-l). In the
measurements nitrogen atmosphere was used.

Evaluation of the experiment

ln the investigation of the inf luence 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 condit ions for pigment Red 177

Deno-
tat ion

Un i t

The samples of polypropylene f ibres (PP Tl 902)
coloured by pigment Red 177 concentrate were pre-
pared by means of a model pilot plant with an extruder
A 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 ll apparatus (Perkin Elmer) using the follow-
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Factor

A Concentrat ion of dispersing agent
B Type of dispersing agent
C Concentrat ion of pigment
D Temperature of mixing
E Rate of cool ing

w t %
7  [mNm- ' ]

w t %

'K min- l

RESULTS AND DISCUSSION

Typical thermograms for pure polypropylene and for
polypropylene containing pigment and dispersant are
g iven  in  F igs .  1 -3 .  Me l t i ng  po in ts  o f  o r ig ina l
samples T. (the f irst heating) are in al l  cases ranging
from 438-440 K and the thermogram exhibits one
maximum. Af ter  crysta l l izat ion of  the sample in
a cal lorimeter one obtains, depending on condit ions,
thermograms exhibiting two maxima as it is in the case
of  pure polypropylene (F ig.  1) .  S imi lar  thermograms
were obtained relat ively often in works published by
numerous authors [5 ,  71.  Thermograms of  poly-
propylene containing pigment Red 177 exhibit  pro-
found maxima wi th a mel t ing point  f rom 408 K to
M0 K. From Figs. 2-3 and Tab. 3 one can determine
four transit ion regions.

The format ion of  s t ructura l  modi f icat ions wi th
a lower melt ing point is under experimental condit ions
propor t ional  to  the cool ing rate (F igs.  2-3) .  At
a higher cool ing rate the probabil i ty of formation of

Disper-
sant

coisp
o/o

Tempe-
cpisment rature of

o/o homogen.
"c

4 B
30 35
1 5  2 5
9 0  1 9 0
1 0  B 0

1

z

J

4
5
6
7
I
I

1 0
1 1
1 2
1 3
1 4
1 5
1 6

1 7
1 B
1 9
20
2 1
22
23
24
25
26
27
28
29
30
31
32

NSPO
NSPO
N31  0
N31  0
NSPO
NSPO
N31  0
N31  0
NSPO
NSPO
N31  0
N31  0
NSPO
NSPO
N31  0
N31  0

1 5
1 5
'15

1 5
25
25
25
25
1 5
1 5
1 5
1 5
25
25
25
25

90
90
90
90
90
90
90
90

1 9 0
1 9 0
1 9 0
1 9 0
1 9 0
1 9 0
1 9 0
1 9 0
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Fig. 1.DSC analysis of polypropylene Tl 902 (f iber)
1. original sample, f i rst heating
Second heating after crystallization, cooling rate
2.  5  K min- l
3 .  10  K  m in - '
4. 80 K min-'

these modif icat ions is higher what is in accordance
with literature [5].

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

Table 3. Characterist ic of melt ing and crystal l izat ion tempera-
tures of polypropylene containing pigments Red 177
('1,0 wt %) tor the cool ing rate 80 K min-1

P.  Bed 177.  K

t,1O 12O 130 t,1O t f Kl

Fig.2. DSC analysis of polypropylene Tl 902 (fiber) with 1 wt %
of pigment Red177, cool ing rate: 10 K min-1 (2,4),
80 K min-] (3, 5)
Pigmentation of polypropylene by concentrates:

1 .  15 % p igment ,  I  % N310,  Tno,nog = 90 'C

2. ,  3 .  sample 1 . ,  second heat ing,
4. 25 % pigment, 8 % NSPO, Tho,os = 190 "C,

cool ing rate 10 K min-t,  second heating
5. sample 4, cool ing rate 80 K min-l ,  second heating

case of a significant selective influence of pigment Red
177,  the or ig inal  thermogram does not  exhib i t  ind i -
vidual maxima at lower temperatures, though the be-
ginning of the endothermic process already appears at
a temperature of  413 K (F igs.2,3) .  This  could be the
evidence of the presence of less ideal structural modi-
f icat ions also in the original orientated sample, which
should be quanti f ied [18].

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

The transition region with the temperature interval
437-439 K (lV) represents the presence of a stable
a-modif icat ion, the transit ion at 423-425 K ( l l )
is characterist ic for the B-modif icat ion. The
so cal led a2-modif icat ion with a melt ing point 442 K,
formed by recrystal l izat ion of the B-modif icat ion [5],
does not  occur  in  our  exper iment .  Transi t ions wi th
melt ing points ranging from 430 to 432K (l l l )  can be

T4T3T2T 1T"T,n

PP
1
2
J

4

6
7
I

1 0
1 1
1 2
1 3
1 4
1 5
1 6

439
438
438
437
438
438
438
437
438
438
438
437
438
438
437
438

418
4 1 7
4 1 7
4 1 7
4 1 7
4 1 7
4 1 6
418
4 1 6
4 1 7
4 1 7
416
416
4 1 6
416

425
425
424
425
424
423
423
425
424
424
424
424
424
423
423

389
387
386
385
387
384
385
385
385
386
385
386
385
384
386
384

433 439
432 437
432 438
432 439
432 439
430 439
431 437
433 439
431 438
432 438
432 438
431 439
431 438
431 438
430 438
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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-]

z22.,No AH,  AH ,  AH .
Us Us Us

A H o
J/s

Code
IAH; for
J/g f actor

plan

o
X
o.)
I
I

!

Y
!

o

1 25.8 30.0
2 14.2 22.1
3 7.3 12.1
4  14 .2  19 .5
5 16.8 29.0
6 22j 39.5
7 14.7 24.2
8  1 1 . 5  1 9 . 5
9 29.5 39.0

1 0  1 9 . 5  2 9 . 0
11  14 .2  24 .2
12 17.4 24.7
13 26.3 43.7
14 14.2 27.9
1 5  1 1 . 5  1 9 . 5
1 6  1 0 , 5  1 6 . 8

30.0 25.7
43.2 32.7
34.2 24.7
32.7 24.7
43.2 37.9
24.7 26.9
28.9 24.7
3 1 . 1  3 0 . 0
33.2 30.0
34.2 27.4
34.8 29.0
24.7 22j
16.3 23.2
30.0 33.7
29.5 25.8
21.0 21.0

3 .34  1 .00
2.43 0.48
2 . 1 7  0 . 3 3
2.69 0.59
2.35 0.56
3 . 2 1  1 . 1 9
2.74 0.73
2.07 0.51
3.39  1 .08
3.02 0.79
2.52 0.60
3.02 0.90
3.72  1 .77
2.14  0 .66
2.34 0.56
2.30 0.65

1  1  1 . 5  ( 1 )
112.2 a
78.3 b
9 1 . 1  a b

1 2 6 . 9  c
113.2 ac
92.5 bc
92.1 abc

131.7 d
1 1 0 . 1  a d
102.2 bd
88.9 abd

109 .5  cd
105.8 acd
86.3 bcd
69.3 abcd

I,1O I,2O 130 110 t [ . ]

Fig. 3. DSC analysis of polypropylene Tl 902 (fiber) with 1 wt %
of pigment Red 177, cool ing rate: 10 K min-1 (2,4),
80 K min-l  (3, 5)
Pigmentation of polypropylene by concentrates:

1 . 15 o pigment, 4 % N310, Tnoros = 190 'C

2., 3. sample 1., second heating,
4.25 % pigment, 4 % NSPO, Tho.oo = 90 "C,

cool ing rate 10 K min-1, second 
-heating

5. sample 4, cooling rate 80 K min-], second heating

ascribed either to a- or B-modif icat ions. 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.

ln 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 inf luence
of P. Red 177 on the formation of modif icat ions with
a lower melt ing 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
p igment  Red  177  and  fo r  coo l ing  ra tes  10  and
80 K min-1, it follows that the selectivity of B-nucleation
is general ly 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-

vldkna a textil 3 (3) 92-99 (1996)

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 i ts possible orientat ion on inter-
face and a good compatibility with polypropylene.

Moreover, Figures 2-3 and Table +5 show that
structural modif icat ions are relat ively stable and no
apparent recrystallization occurs. Despite the fact, that
expressing enthalpies in a multistage melting process
is very complex, a good agreement of IAHi in Tabs.
+5 for the same samples at often very different va-
lues of AH., - AHo offers indirectly the possibility of un-
ambiguous attr ibution 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 modif icat ions of polypropylene
containing pigment Red 177 according to table 1 , cool-
ing rate 80 K min-]

Code
IAHi for
Ug factor

plan

50 .1  13 .1  24 .7
56.4 14.2 29.0
14.2 24.2 32.7
35.3 15.2 27.4
3 1 , 1  3 1 . 6  4 8 . 5
56.4 14.2 24.7
16.8 24.7 33.2
16.8 26.3 37.9
74.9 8 .9  24.7
60.1 7.3 26.3
37.9 18.4 34.2
43.5 10.5 21.0
48.5 9.4 25.3
34.2 17.9 39.0
20.5 21.6 30.0
16.8 14.2 24.7

No AH,  AHz  AHa AHo Z j  Zz
Us Jls J/s J/s

17 20.5
1 8  1 9 . 5
1 9  6 . 3
20 15.2
2 1  1 3 , 1
22  16 .8
23 8.9
24 7.9
25 27.4
26 20.0
2 7  1 3 . 1
28 15.2
29  16 .3
3 0  1 1 . 5
31  8 .9
32 8.4

3.39 1.87 108.4
3 . 1 1  1  . 7 6  1 1 9 . 1
1 .37 0.36 77.4
2 . 4 0  1 . 1 9  9 3 . 1
1 .56  0 .55  124 .3
3 . 5 4  1 . 8 8  1 1 2 . 1
1.52 0.44 83.4
1 .36  0 .38  88 .9
4 .50  3 .04  135 .1
3.32 2.38 113.7
2 .03  0 .97  103 .6
3.30 1.87 90.2
2 .93  1 .87  99 .5
1 . 6 2  0 . 8 1  1 0 2 . 6
1 . 7 0  0 . 5 7  8 1 . 0
1 .60  0 .65  64 .1

d e
ae
be

aoe
ce

ace
bce

abce
de

ade
bde

abde
cde

acde
bcde

abcde

9 5



from the rat io 21 : (LH1+ AHz + AHs)/AH 4orZz: (AHr
+ AH2)/(AHg + AHa). Higher numericalvalues correspond
to higher selective efficiency of the nucleation agent.

lf as the measure of selectivity of formation of struc-
tural modifications with a lower melting point, the ratio
Z; (LH1+ AHz + AH3)/AH 4o( 22: (AHr + AHz)/(AHs +
AH+) is taken for pigment Red 177, an increased se-
lectivity for the cooling rate 80 K min-1 follows (Fig. a).
Vafues Zrare higher in the whole range Zrfor the cool-
ing rate 80 K min-1.

The l inearity of the dependence 22: f(Z) (Fig. a)
supports the approach that during a mult istage pro-
cess of melting of structural modifications, an evident
recrystallization does not occur between modifications
(l  + l l )  and ( l l l  + lV). 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 modifications
expressed by means of Z, and Z, is constant, despite
different absolute values of AH,.

ployed as estimation of the residual scatter. In Tabs. 6
and7, 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 ralio Z, than by the ratio 2,. However,
in both cases, the most signif icant is the inf luence of
factor B, i.e. polarity and/or type of the dispersant. Due
to the negative value of effect i t  is obvious that the
change in the dispersant from ester of stearic acid and

Table 6. Scattering analysis for the rat io of enthalpies Z,

Scat- F F cri terta, cr i t .  value
ter Crite- 90 % 80 % 70 %

r ium 3 .77  2 .07  1 .29

Value
Factor of the

effect

A - 0.0275
B - 0.7775
c  -  0 . 5 8 1 3
D 0.2625
E - 0.2625
AB 0 .3213
AC 0 .1000
AD - 0.3238
A E  0 . 1 8 3 8
BC 0.0975
BD 0.0487
BE - 0.3088
cD - 0.2625
cE -  0.3675
D E  0 . 0 8 1 2
Resi-
dual

0.0061 0.02
4 .8361  19 .59
2.7038 10.95
0 .5512  2 .23
0 .5s13  2 .23
0.8256 3.34
0.0800 0.32
0.8385 3.4
0 .2701  1 .09
0.0760 0.31
0 .0190  0 .08
0.7626 3.09
0 .5512  2 .23
1 .0804  4 .38
0.0528 0.21
0.2469

f

+

Notation: + the factor has a signif icant inf luence with
the given percentage of probabil i ty

? the signif icance of the inf luence
of the factor is questionable

Table 7. Scattering analysis for the rat io of enthalpies Zt

+ +

+ +

? +
? +
+ +

+ +
2

,)-v
'T.

:a 3,0
+
( D ^ -

-  l , J

= rr. ,
c{ 4v
-
+  

l ' f ,

f  . ^

F o,t

+ +

+ +

2p q0 1,0
21 (aHt  *  LHZ + aH3 I  f  auu

Fig. 4.The plot of enthalpies of various structures of polypropylene
wi th  1  % of  p igment  Red 177 21= (AH,  + AHz + AHs) /AHq
versus Z"= (LH,  +  AHz) / (AHs + AHq)  a t  coo l ing ra te  o f
80 K.min- l  (1)  and 1O K.min- l  (2)

On the basis of the above mentioned analyses of
experimental results for pigment Red 177 i t  was inevi-
table to use the method of factorial two-level experi-
ments for the evaluation of the inf luence of individual
factors on the crystallization process. We evaluated
the rat ios of enthalpies Z, and Zr. Condit ions for indi-
vidual experiments as well  as values of output quanti-
t ies are l isted in Tabs. 4, 5. The letter in the code of
tr ial  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 signif icance of higher interactions is very small ,  the
share of variat ion corresponding to interactions of
fourth and higher orders was considered to be inde-
pendent from the change of factors and i t  was em-
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+
+
+
+
+

Notation: + the factor has a signif icant inf luence with
the given percentage of probabil i ty

? the signif icance of the inf luence of the factor
is questionable

Factor
Value
of the
effect

Scat-
ter

F F cri teria, cr i t .  value
Crite- 90 % B0 % 70 %
r ium 3.77 2.07 1.29

A
B
c
D
E
AB
AC
AD
AE
BC
B D
B E
CD
C E
DE
Resi-
dual

0.0244 0.0048
-0.6494 3.3735
-0.3394 0.9214
0.3344 0.8945
0 .51  19  2 .0961
0.2481 0.4925
-0.0644 0.0332
-0.2431 0.4729
0 . 1 3 1 9  0 . 1 3 9 1
0.0494 0.0195

-0.0544 0.0237
-0.3169 0.8033
-0.1719 0.2363
-0.4469 1.5976
0 . 1 3 1 9  0 . 1 3 9 1

0 . 1 2 7 1

0.04
26.55 +

7.25 +
7.04 +

1 6 . 5 0  +
3.BB ?
0.26
3.72 ?
1 . 0 9
0 . 1  5
0 . 1  9
6 .32  +
1 . 8 6

1 2 . 5 7  +
1 . 0 9

+

T

+
+
?
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polypropyleneoxide (-1) to copolymer of ethylenoxide
and propyleneoxide (*1) decreases the share of crys-
tal l ine structures I and l l  or l ,  l l  and l l l .  On contrary,
a significant increase in the ratio of structures I and ll
with regard to structures lll and lV can be attained by
an increase in the rate of cool ing the samples. In the
case of Zr, 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-
trat ion of pigment, temperature of mixing) have 112-
1i3 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 direct ion.
Factor C decreases the share of structures I and l l ,
while factor D increases this share.

From among interaction influences, interaction CE is
more significant in the case of the ralioZr, 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, andZrone
can see that as far as the cooling rate highly influences
the ratio Zr, which increases with increase in rate, the
ratio Zl is not significantly affected by this factor even
on the level of 80 % probability.

On this basis, structural modif icat ions I and l l  are
supposed to have a similar character and correspond
to the B-modification of polypropylene. Similar struc-
tures l l l  and lV can be ascribed to the a-modif icat ion,
while, depending on experimental condit ions, struc-
tures I and ll are formed to the detriment of structures
l l l  and  lV .

From this point of view, the rat io Z, seems to be

more suitable for the judgement of the nucleation se-
lectivity than the ratio 21.
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Vplyv antrachinonov6ho pigmentu
na kry5talizdciu polypropyl6nu

A. Marcindin, A. UjhelyiovA, K. Marcindin, T. Marcin6inovd

CHTF STU, Radlinskdho 9, 812 37 Bratislava

Water Research lnstitute, Bratislava, SR

uvoo

lzotaktickl i  polypropylen (PP) kry5tal izuje v troch
kry5talografickfch modifikdci1ch a, F, y a je znama
tieZ 5tvrt6,,smektick6" forma. Pri kryStaliz1cii z taveni-
ny vznikd prevaZne stabi lnd a-kry5tal ickd modif ika-
cia s teplotou topenia pribl iZne 438 K (165 'C). Zme-

vldkna a textil 3 (3) 92-99 (1996)

nou r l ichlost i  chladenia alebo vplyvom nuklea6nyich
prfsad sa mOZu zfskat Struktf rne modifikdcie s niZSou
teplotou topenia kry5tdlov 423 K (152 'C) najmti
B-modifikacia [1-10]. S0casn6 pr6ce s[ 6asto venova-
n6 mechanizmu prechodu F-+o [5, 9, 1 1] a selektiv-
nemu ucinku nukleacnfch prfsad [8, 10, 12-141.

Nukleadnf efekt tuhfch dastic (plnivd, pigmenty) pri
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kryStalizdcii polypropyldnu zdvisi od kryStalickej stavby
ich povrchu, stupia disperzity avfznamnf flohu majf
t ieZ interakcie dastica-polym6r [8, 10, 15]. Tieto inter-
akcie s( zaujfmav6 tak z teoretick6ho ako i praktic-
k6ho hl 'adiska v trojzloZkovom syst6me polypropy-
l6n-pigment-dispergdtor. Zvla5t interakcie pigment-
dispergdtor maju vyznamnii vplyv na zvliSenie stupia
disperzity pigmentov a na nukledciu kryStalizacie poly-
propyl6nu.

V prdci sa Studuje vplyv antrachinonov6ho pigmentu
a dispergdtorov na nukledciu polypropyl6nu pri
kryStalizdcii met6dou DSC.

EXPERIMENTALNN CNSi

Materi6l

Polym6ry:
Polypropylen PP Tl 902 (Slovnaft,  d. s.),  lT :27 gl

1 0  m i n
Polypropyl6n HPF (Slovanft, a. s.), pra5kor4i polym6r

pre pripravu koncentrdtov pigmentov, lT : 6 g/10 min
Pigment :

C.  l .  P igment  Red 177,  antrachinonov!  p igment
(VCHZ Pardubice, CZ), p2o:1368 kg m-'

Disperg6tory:
NSPO -  ester  polypropylenglykolu a s tearovej

kysel iny, M = 100, povrchov6 napdtie pri  30 'C : 30
mNm-1

N 310 -  kopolym6r ety l6noxidu a propyl6noxidu,
M : 1000, povrchov6 napdtie pri  30 'C : 35 mNm-1

Priprava vzoriek

Farebnli koncentrdt bol pripraven;i klasickfm postu-
pom: homogenizdciou pr65kov6ho polym6ru,  p ig-
mentu a disperg6tora a ndslednlim pretavenim zmesi
na dvojzdvitovkovom zariadeni A 28 mm pri teplote
a podmienkach uvedenych v Tab. 1. Vzorky PP vld-
kien farbenfch koncentrdtom pigmentu Red 177 boli
pripraven6 na modelovom laboratornom zaria-
denl s extruderom A 30 mm pri teplote 230 "C. Obsah
pigmentu vo vldkne bol kon5tantnli 1,0 o/o hmot.

Metodika memrania

Termick6 vlastnosti  vldkien sa meral i  na prlstroj i
DSC ll (Perkin Elmer) pri nasledovnom postupe: Vzor-
ka povodn6ho vldkna sa ohrievala ryichlostou 5 K min-1
do 493 K. Ziskal sa termogram s teplotou topenia T..
Potom sa vzorka chladila rychlostou 10 K min-t alebo
80 K min-1 a zfskala sa teplota maximdlnej rfchlost i
kryStalizdcie T". Po dosiahnutiteploty 353 K vzorka sa
ohrievala opi i t  v druhom cykle rfchlostou 5 K min-1
a z(skal  sa termogram s p ikom kore5ponduju-
cim s teplotou T; a entalpiou topenia AH' kryStalickyich
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modifikdcii PP vytvorenyich pocas riadenej kry5tali-
zAcie.

Pri vyhodnotenivplyvu jednotlivych faktorov na pro-
ces kryStal iz6cie sa pouZil  dvojIrovriovyi faktorovf
plan (Tab . 2).V s0lade s teoriou faktorov6ho experi-
mentu sa vyhodnot i la  t ieZ Stat is t icka vy iznamnost
premennych metodou analf zy rozptylu [16].

VVSIEoKY MERANIA A DISKUSIA

Typick6 termogramy pre 6istf polypropyl6n a poly-
propyl6n s obsahom pigmentu a dispergdtora su na
obr. 1-3. Teploty topenia povodnyich vzoriek T. (prvV
ohrev) su vo vSetklich pripadoch v rozsahu 438-440 K
a termogramy vykazuju jeden pik. Po kryStalizAcii vzo-
riek v kalorimetri sa v z6vislosti od podmienok a typu
pigmentu a d ispergdtora a od ich obsahu z iskaj I
termogramy s dvoma pikmi, ako je to v pripade cist6ho
polypropyl6nu (obr .  1)  (podobn6 termogramy sa
dastej5ie publikovali viacerlimi autormi [5, 7]) alebo
termogramy vykazujti viacej pikov s teplotami topenia
od 408 do 440 K.Zobr .2,3 a Tab.  3 vypl fva j [  Styr i
prechodove oblasti s charakteristiclgimi intervalmi teplot.

Tvorba Struktfrnych modif ikaci i  s niZ5ou teplotou
topenia je  za exper iment6 lnych podmienok r imern6
rlichlosti chladenia (obr. 2, 3). Pri vySSej nichlosti chla-
denia je pravdepodobnost tvorby tyichto Strukttir vyS-
Sia, do je v sulade s l i teratfrou [5].

Porovnanie termogramov prveho a druh6ho cyklu
ohrevu poukazuje na potladenie tvorby modif ikd-
ci i  s niZ5ou teplotou topenia v pOvodnyich vzorkdch
orientadnlim efektom. Aj pri vyznamnom selektivnom
vplyve pigmentu Red 177 na kryStalizdciu PP, povodny
termogram nevykazuje samostatn6 piky, aj ked'pociatok
endotermick6ho procesu zallna uZ pri teplote 413 K
(obr. 2, 3). To nepriamo potvrdzuje pritomnost menej
dokonalych Struktur v povodnfch vzorkdch vyfarbenfch
vldkien, ktore by bolo potrebne kvantifikovat [18].

V Tab. 3 je vidiet nukleacnf 0cinok pigmentu Red
177, d,o vyplfva z teplot T, - To d T". Dalej moZno
kon5tatovat vysokoselektivny ucinok pigmentu Red
177 na tvorbu B Strukt r i rne j  modi f ikac ie a d 'a lSich
menej dokonallich modifikacii PP.

Oblast prechodu v teplotnom intervale 437-439 K
(lV) reprezentuje stabi lnf a-modif ikdciu, prechod pri
423-425 K (ll) je charakteristickli pre B-modifik6ciu.
Takzvand a2-modi f ik6c ia s  tep lotou topenia 442 K,
ktord vznik6 rekrySla l izdc iou B-modi f ikdc ie [5 ]  sa
v naSom experimente nevyskytuje. Prechodnd oblast
v teplotnom intervale 430-432 K ( l l l )  moZe byt pri-
plsan6 a- i  B-modif ikaci i .  Je zauj lmave,2e orientovane
vzorky PP vldkien s jednlim maximom v oblasti teplot
430-434 K sa moZu ziskat pri ucinnejSom chladeni
vldkien v procese orientdcie alebo pouZit im pigmen-
tov s nukleacnym fcinkom. V Tab. 3 je vidiet tieZ oblast
prechodu v teplotnom rozsahu 416418 K (l).

Vldkna a textil 3 (3) 92*99 (1996)



7 obr. 2, 3 a Tab. 4 a 5 vyplfva tiel, 2e nukleadnf
efekt silne zdvisi od typu a koncentrdcie dispergdtora
atiel od podmienok pripravy koncentrdtu pigmentu.
Selektivny vplyv pigmentu Red '177 natvorbu Struktur-
nych modifikdcii s niZ5ou teplotou topenia je zvyraz-
neny dispergdtorom NSPO s vySSim dispergadnfm
udinkom. Z entalpif prechodov jednotlivyich teplotnyich
intervalov pre r fch lost i  ch ladenia 10 a 80 K min-1
vypl;iva, Ze selektlvna B-nukledcia je vySSia pri niZ5ej
(15 %) koncentrdci i  pigmentu a pri  vySSej teplote
homogeniz1cte koncentrdtu (463 K) a za pouZitia pri-
sady dispergdtora NSPO. Tieto podmienky umoZhujri
lepSi kontakt polym6ru a tuhfch dastic pigmentu a vys-
Siu adh6ziu na fdzovom rozhranivplyvom difiln6ho cha-
rakteru molekuly NSPO s moZnostou orientdcie v po-
vrchovej vrstve a dobrej znd5anlivosti s polypropyl6-
nom.

Dalej z obrAzkov 2 a3 a Tab. 4 a Svyplfva, Ze Stru-
kturne modifikdcie su relativne stabiln6 bez zrejmej
rekryStalizlcie pri ohreve vzoriek. Sklon ku tvorbe me-
nej stabilnfch Struktur je vidiet v Tab. 4 a 5 z podielov
enta lp i iZ l  :  (AH1 + AHz + AH3)/AH. a lebo 22:  (LH,  +
AHr) / (AH. + AHa).  Vy55ie hodnoty kore5ponduju
s vySSou selektfvnou [6innostou nukleadn6ho 6inidla.

Ak sa ako miera selektivity tvorby niZSfch Struktrir-
nych modifikdcii zoberie Z, alebo 22, vySSie hodnoty sa
zfskali za podmienok qichlosti chladenia 80 K min-1 ako
vyplliva z obr.4, pridom Zrje vyS5ie oproti Z, v celom
rozsahu hodnot.

Pre kvantitativne vyhodnotenie vlisledkov sa pouZil
dvojurovnovy faktorovf pl5n, pridom sa ziskali poznat-
ky o vplyve jednotl ivyich parametrov na proces
krySta l izdc ie.  Hodnot i l i  sa podie ly  enta lp i f  Z1
aZz.Podmienky experimentu a vfsledky su uveden6
v Tab. 4 a 5. Pismeno v st lpci , ,code" znamena, 2e
zodpovedajfci  parameter je na hladine (+ 1), ostatn6
parametre s[ na hladine (- 1).

Hodnoty Zt a Z, sa spracovali  metodou analyzy
rozptylu, s rozkladom na komponenty s jednlim stup-
f iom vol 'nosti .  Z vfsledkov uvedenVch v Tab. 6 a7
vyplyiva, 2e zmeny v kry5talizdcii polypropyl6nu lep5ie
popisuje pomer Z,  oprot i  Z, .Y obidvoch pr lpadoch
najv' iznamnej5i je vplyv faktora B t.  j .  polari ty
resp. typu disperg6tora. Vyisledkom negatfvneho ucin-

ku tohoto faktora klesd podiel kryStal ickej Struktfry
I a l l  resp. l ,  l l  a l l l  pr i  zmene dispergdtorov od NSPO
ku kopolym6ru etyl6noxidu a propyl6noxidu. Naproti
tomu vfznamn6 zvf5enie podie lu Strukt [ r  I  a  l l
s ohl 'adom na Struktfry l l l  a lV sa ziskal i  pr i  vySSej
nichlosti chladenia vzoriek. Pri parametriZrsa ukazu-
je  tento faktor  ( r fch lost  ch ladenia)  ako druhf  naj -
vliznamnejS[.

V porovnanf s faktormi B a E premenn6 C a D (kon-
centrdcia pigmentu a teplota homogenizAcie koncen-
t rdtu)  maju 112-U3 podie l  na tvorbu jednot l ivy ich
Struktur. Vplyv faktorov C a D je rovnakl i  av5ak
v opadnom smere.  S koncentr6c iou p igmentu (C)
klesd podiel Struktfr I a ll, zalial' do s rastucou teplotou
homogenizdcie (D) podiel Struktrir I a ll stfpa.

NajvliznamnejSia je vzdjomnd interakcia faktorov CE
pri parametri 22. Ostatn6 interakcie sri nevfznamn6
alebo vyznamn6 len s n iZ5im percentom pravde-
podobnosti .

Z porovnania vplyvu faktora E (rfchlosti chladenia)
na hodnoly Z, aZzje vidiet,  Ze tento faktor vyiznamne
ovplyviu je Zr, zatial'co vplyv naZ, nie je tak vfznam-
n1i. Je na urovni 80 % pravdepodobnosti .

Z vlisledkov vyplliva,2e Strukt0rne modifikdcie I a ll
maju podobnf charakter a kore5ponduju s B-modif i-
kdc iou polypropyl6nu.  Podobne Struktury l l l  a  lV
potom zodpovedajf a-modif ikaci i ,  pr idom Struktr iry
I a l l  sa tvoria na ukor Struktur l l l  a lV. Pre hodnotenie
selektivi ty nukledcie sa ukazuje podiel Z, vhodnej5i
ako podiel 2., .

zAvrn

Metodou DSC sa Studoval  vp lyv organick6ho
pigmentu C. l .  Pigment Red 177 ako nuklea6nej pri-
sady na kry5talizaciu polypropyl6nu. Zistil sa vliznam-
nyi  uc inok antrachinonov6ho p igmentu na tvorbu
Strukt f rnych modi f ikac i i  s  n iZ5ou teplotou topenia,
zv ld5t  B-modi f ikdc ie.  Termogramy polypropyl6nu
s obsahom antrachinonov6ho p igmentu Red 177
vykazuju Styr i  ob last i  prechodu s in tervalmi  tep lot :
l .  416-418 K, U. 423-425 K, l l l .  430-432 K
a fV. 437-439 K. Pre vyjadrenie fdinku B-nukledcie
sa navrhuje param eter Z = (AH ' + AHJ/(AH. + AHa).
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Z VEDECKO.VYSKUMNYCH A VYVOJOVYCH PRACOVISK

SPOLUPRACA KORUNOVANA USPECHOM

Vyiznamnyi Ispech na tohtorodnom 28. medzindrod-
nom chemickom veltrhu INCHEBA'96 dosiahl i  spoloc-
ne tri dlhodobo rispeSne spolupracujrlce organiz6cie -
Vl iskumnf ustav chemickych v ldk ien,  d.S. ,  Sv i t ,
VUTCH-CHEMITEX, S. r. o., Zilina a Katedra vldkien
a textilu CHTF STU Bratislava.

Polypropyl6nov6 vldkno FIBROSAN pre sorpciu rop-
nfch ldtok vyvinut6 vo VUCHV v spoluprdci s KVaT
CHTF a vf robky z neho pr ipraven6 vo VUTCH-
CHEMITEX bolo ocenen6 v sutaZi naj lep5ich expo-
n6tov-vfrobkov v oblasti ochrany a tvorby 2ivotn6ho
prostredia cenou MODRA PLANETA.

Toto vldkno je urden6 na likviddciu ndsledkov rop-
nfch havdr i i  roz l idn6ho rozsahu a lebo v malom na
pouZit ie pri  pr6cach naprfklad v autoservisoch, diel-
nach alebo zddrlkilch zne-
c is tenyich vod.  Rozl idnd
geometr ickd forma vyrob-
kov vdaka vysokej sorpcnej
moh utnosti vldkna dovol uje
pouZit ich v rozl icnl ich

ploSn;ich i  pr iestorovl ich prostrediach s mimoriadne
vysokou ri6innostou.

Pre pracovnikov VUCHV Svit a Katedry vldkien
a textilu CHTF STU Bratislava je udelenie ceny Modrd
plan6ta vzdcnej5ie o to, 2e ju obdrZali v prebiehajfcom
roku 45. vfrodia zalolenia ich organizacii.

FIBROSAN i "  vyro-
bok na bAze polypropyl6nu
modi f ikovaneho minera lnym
plnivom s vysokou sorpdnou
mohutnostou ropnfch la tok.
Apl ikac ia v f robku je  bud'vo
forme vldkien alebo netkan6-

ho text i lu  a lebo v in l ich formdch pre lokal i ty ,  kde hroz l
znedistenie ropnfmi l6tkami, napr. pri havdriAch zariadenf,
dopravnfch prostr iedkov, d'alej na docistovanie
odpadovlTch vod pred vyp0Stanim do verejnfch tokov.
Vyirobok md oproti dova2anym vlTrobkom podstatne Sir5iu
paletu jemnosti vl6kien a tfm i mern17 povrch a vySSiu sorp-
cn0 0dinnost.

Sirtaind porota hodnotiaca najlepiie vjrobky
v oblasti ochrany a tvorhy iivotndho prostredia
vyslavovani na 28. medzindrodnom chemickom vellrhu

INCHEBA '96
ocenita podlh sfithinjch podmienok
expondt:

FIBROSAN
Polypropylenovd kompozitne vlakno pre sorpciu ropnlich ldtol
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OCENENIE PRACE
NA MCHV

V dnoch 25.-26.6. 1996 sa konal MCHV INCHEBA
a INTERBEUTY, na ktorom bol i  ocenen6 i  dva vfrob-
ky chemickfch vl6kien na vfvoji, ktorlich sa podiel'ali
i  pracovnfci CHTF STU Katedry vl6kien a text i lu
v Bratislave.

1.  MODRA PLANETA

za polypropyl6novu str iZ typu ,, ISTRONA BST"
s antimikrobidlnymi r idinkami. Vyroba uveden6ho
produktu bola vyrie5end v spoluprdci
s ISTROCHEMOM, d. s. Bratislava
a VUTCH- CHEMITEX, spol. s r.  o.,  2it ina.

NASICH CHEMIKOV
INCHEBA

2. Diplom MODRA PLANETA

za polypropyl6nov6 kompozitn6 vldkno
,,FIBROSAN" pre sorpciu ropnyich ldtok.
Na vfvoji pripravy tohto vldkna sa podiel'ali
pracovnici CHTF STU Bratislava
s kolektivom VUCHV Svit
a VUTCH- CHEMITEX, spol. s r.  o. ,Zi l ina.

ISTRONA BST
predstavuje novf sort iment
polypropyl6novlTch vldkien
pripravenfch na zdklade
fyzik6lnochemickej modif ikd-
cie polypropyl6nu a vhod-
nyich substrdtov. Produkt

vykazuje vel'mi dobr6 bakteriostatick6 aZ bioctdne 0cinky
v Sirokom spektre gram-pozi t ivnych a gram-negatfvnych
bakteridlnych kmenov. Vfrob ok zabezpecuje zastavovanie
a rozmnoZovanie bakt6r i i ,  h lavne v podmienkach r iz ika
kontamindcie velk6ho poctu I 'udi, pridom neovplyviuje nega-
tivne bakteridlnu floru zdravej pokoZky. Produkt je apliko-
vatel 'ny i  v technickich oblast iach, napr.  v k l imat izacnfch
zariadeniach pre nemocnice a podobn6 zariadenia.
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45 ROKOV STUDIJNEHO ZAMERANIA
CHEMICKEJ TECHNOLOGIE VLAKIENATEXTILU

NA CHEMICKOTECHNOLOGICKEJ FAKULTE
STU V BRATISLAVE

Marcindin,A. ,  Leg6i ,J . ,  Hodul ,P.

Vznik avivoj Studijneho zamerania

Slovenskd vysokd Skola technick6 vznikla vroku
1939 na zdklade zdkona z 25. j fna 1939.Na zadiatku
mala Sest odborov:
- odbor inZinierskeho stavitel stva
- odbor Specidlnych nduk
- odbor lesnickeho a polhohospoddrskeho inZinierstua
- odbor chem ickotech nologick6ho i nZi nierstva
- odbor strojn6ho a elektrotechnickeho inZinierstva
- odbor obchodn6ho inZinierstva.

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

Odbor chemickotechnologick6ho inZin ierstva sa
otvoril v roku 1940. Prvfm dekanom CHTF SVST sa
stal Prof. RNDr. Teodor Krempaskf. Vrdmcitohoto od-
boru sa postupne vytvdrali [stavy zameran6 na jed-
notliv6 oblasti ch6mie (celkove 10 ristavov) a medzi
nimi i  Ustav chemickej technologie dreva. Jeho pred-
nostom a neskOr po transformdcii  ustavov vedfcim
katedry sa stal Prof. Ing. Franti5ek Kozmdl.

Prv[ absolventi na odbore chemickotechnologick6ho
inZinierstva opustili Skolu v roku 194r'. Niektoriznich sa
nesk6r stali uzndvanyimi odbornikmi voblasti vldkien.

POvodnfm sfdlom a pracoviskom odboru chemicko-
technologick6ho inZinierstva bol i  objekty budov na
Sasinkovej ulici, na dne5nom Americkom ndmestia na
Myitnej ulici.

V roku 1954 bola dokondend budova Chemickotech-
nologickej fakulty na dne5nom Kolldrovom ndmestf,
ktord v tom 6ase patrila celkovfm rieSenfm a vybave-
nlm k najmodernejSim stavb6m v oblasti  vysok6ho
Skolstva na Slovensku. Do tejto budovy sa postupne
sfstredili v5etky katedry fakulty.

Stdle stfpajuce poZiadavky na potrebu vl ichovy
odbornlich a vedeckfch pracovnlkov pre roz5irujfce
sa priemyselne a vedeckovliskumn6 zazemie si vynu-
til i vybudovanie novyich priestorov Chemickotechnolo-
gickej fakulty SVST na Radlinsk6ho ulici, ktor6 poskytli
pracovnikom fakulty lepSie podmienky pre zabezpele-
nie pedagogickej a vedeckovfskumnej prdce.

Vznik Katedry dreva, v rdmci ktorej zalala vfuka
ch6mie a technol6gie vldkien a textilnej ch6mie, sfvi-
si a je priamym d6sledkom obnovy a rozvoja priemy-
selnyich odvetvi a hospoddrskej dinnosti vojnou postih-
nut6ho hospoddrstua po roku 1945.

Na Slovensku, okrem obnovy vojnou znidenej vyiro-
by celulozovfch vl6kien dochddza k rozvoju priemys-
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lu chemickfch vldkien. V prvlich rokoch to boli visko-
zov6 vldkna nabAze celul6zy, v nasledujricom obdobi
vldkna syntetick6: po roku 1950 polyamidov6, polypro-
pyl6nov6 a polyesterov6. Tento rozvoj zvySoval polia-
davky na potrebu Special istov-inZinierov, doho pria-
mym d6sledkom bol i  vznik  odbornej  in5t i tuc ie pre
vfchovu potrebnfch odbornikov.

V r6mci Katedry dreva CHTF SVST vznikla v roku
1 951 Specia l izdc ia, ,Chemickd technol6gia v ldk ien" .
Pr4im veducim tejto Special izdcie sa stal Prof. lng.
Vi l iam Ri5a a po jeho odchode vroku 1954 bol touto
funkciou povereny Doc. RNDr. Ladislav Choddk.

Hlavnu zdsluhu na vzniku Special izdcie mali  veduci
katedry Prof. Ing. Franti5ek Kozmdl a Prof . lng. Viliam
RiSa.

V 6ase vzniku Specializdcie zameranej na Stfdium
chemickej technol6gie vldkien bolo Str idium 4-rodn6,
a le uZ v Skolskom roku 1955/1956 sa prediZ i lo  na
5-rodn6.

V roku 1965 vznikla z pOvodnej Specializacie samo-
statnd katedra Katedra chemickej technologie vldkien
CHTF SVST a jej veducim sa stal jeden z prvl ich
absolventov 5pecia l is tov v ldknarov Doc.  Ing.
Alexander Pikler, CSc.

V roku 1970 sa zludi la Katedra chemickej technolo-
g ie v ldk ien s Katedrou makromolekulovej  ch6mie
a vznikla novd katedra - Katedra chemickej technolo-
gie plastickfch ldtok a vldkien, ktord mala dve zame-
rania:
- zameranie plastickfch ldtok a kau6uku
- zameranie chemickfch vl6kien.

Veducim katedry bol  menovanl i  Prof .  Ing.  Jozef
Beniska, DrSc., vedenlm zamerania chemickfch vla-
kien a sfdasne funkciou zdstupcu veduceho katedry
bol poverenli Doc. Ing. Alexander Pikler, CSc., ktor17
sa pridinil o znadnI samostatnost zamerania chemic-
kyich vldkien v pedagogickej i vedeckovyiskumnej cin-
nosti .  Po jeho ndhlom f mrtf v roku 1986 sa veducim
zamerania chemicklich vldkien a zdstupcom veduce-
ho katedry stal Prof. Ing. Mart in Jambrich, DrSc.

Osobi\im qivojom preSla vfudba chemickej techno-
logie textilu. Katedra chemickej technologie koZe, vo-
dy, ktorf viedol Doc. Ing. Anton BlaZej, sa vroku 1964
roz5lrila o Specializdciu textilu a v roku 1965 sa zme-
nil jej ndzov na Katedru koZiarskych a textilnyich ma-
teridlov.

V roku 1970 sa zhrdila Katedra chemickej technolo-
gie dreva, celul6zy a papiera s Katedrou koZiarskych
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a textilnfch materidlov a vytvorila sa Katedra textilu,
celul6zy a papiera, ktoru viedol Prof. Ing. Anton BlaZej
(v rokoch 1970-1978) a neskOr Prof .  Ing. Lubomfr
Lap6fk, DrSc. (1979-1990). Katedra mala Styri odde-
lenia. Oddelenie chemickej technol6gie text i lu viedol
Doc. f ng. Jozet Odadlfk, CSc. (1974-1981) a nesk6r
(od roku 1982) Doc. Ing. Pavol Hodul, CSc.

DoleZit0 rilohu plnilo i Deta5ovan6 pracovisko odde-
lenia, ktor6 bolo zriaden6 pri  GR Slovakotex v roku
1972 v Tren6ine. Pracovisko bolo vybaven6 vel 'mi
dobrou pristrojovou technikou. Vedfcim pracoviska bol
a2 do jeho zruSenia v  roku 1992 Doc.  Ing.  Vdclav
Prchal, CSc.

Vfucba na oddeleni bola orientovand na chemick0
technologiu text i lu, hlavne na procesy farbenia a zo5-
lachtovania textilnfch materidlov, vrdtane Specidlnych
povrchovyich uprav. Profilujricimi predmetmi zamera-
nia bol i :  Kolorist ika, Texti ln6 vldkna, Skri5obnictvo,
Chemickd technologia f indlnych a Specidlnych uprav,
Technologia farbenia a tlade a Textiln6 procesy a za-
r iadenia.

V Skolskom roku 198211983 sa inZinierske 5tfdium
skr6tilo na 4 roky.

Na zdklade podrobnej analfzy organizadnej Struktu-
ry vysokfch Skol vo vyspelfch krajindch ako aj poZia-
daviek vyivoja vo vl6knarskom a textilnom priemysle
sa spojenim zamerania chemickyich vldkien Katedry
chemickej technol6gie plastickfch ldtok a vldkien a za-
merania chemickej technologie textilu Katedry textilu,
celulozy a papiera vytvorila Katedra vldkien a textilu,
ktorej vedfcim sa stal Doc. Ing. Anton Marcindin, CSc.

Rozvoj pedagogickej a vedeckoviskumnej
6innosti

Rozvoj a cinnost zamerania a neskor5ie katedry od
za6iatku aZ po dneSok charakterizuju vfsledky dosiah-
nut6 za uplynul6 obdobie v pedagogickej a vedecko-
vliskumnej cinnosti.

V pociatoCnej taze vzniku Specializdcie ,,Chemickd
technol6gia vldkien" bolo Studium orientovan6 na prip-
ravu chemickyich vldkien, predov5etkfm nabAze celu-
lozy a vd'alSom obdobi i na syntetickd vldkna a na ich
textiln6 spracovanie.

T6to etapa je charakterizovand budovanim zdklad-
nfch laboratori i  pre vyiuku v podmienkach Katedry
chemickej technologie dreva CHTF SVST. Dobr6 ma-
teri6lne vybavenie a priestorov6 podmienky po roku
1954 poskytli katedre s pribfdajfcim po6tom tvori4Tch
pracovnikov redlnu zdkladfiu pre pedagogicku ale
ivl iskumnti prdcu.

Ucebnf program po roku 1954 pozostaval z vfuky
troch predmetov a jedn6ho laborat6rneho cvidenia.
Prechodom na 5-rodn6 Studium vroku 1955 sa roz5fril
po6et predmetov ako i casovf rozsah rieSenia diplo-
movej prdce. Zmenil sa i obsah predmetov. K dovtedy

Vldkna a textil 3 (3) 102-106 (1996)

jedn6mu prof i I ujucem u predmetu,,Tech nologi a vf roby
chemickfch vldkien", pribudol predmet,,Technologia
vfroby syntetickfch vldkien a textilnd ch6mia". Sfcas-
ne sa uplatiovali teoreticke predmety - makromoleku-
lovd ch6mia. Laboratorne prdce sa taktieZ diferenco-
vali a to na oblast vstupnej a vfstupnej kontroly nirob-
nyich procesov celulozovfch a syntetickfch vldkien.
Pre laboratorne cvidenie z pripravy celulozovfch vld-
kien sa postavi la laboratorna l inka - Blaschkeho apa-
rdt s pr(slu5enstvom.

V tomto obdobi sa na Special izdci i  zacala rozvi jat
i  vyskumnd cinnost. Rie5i l i  sa r i lohy:
- Sttidium a vyuZitie nfzkomolekulovlich podielov ce-

lulozy pri  jej  spracovani na vldkna
- Sttidium technickyich derivdtov celulozy
- Zamern6 premeny vldknotvornyich polymerov prip-

rava syntetickfch vl6kien
- Hodnotenie procesov prlpravy viskozoqich vldkien

(automatick6 stanovenie a registrdcia Skodlivych
plynov vo vyrobe).
PretoZe odbornfkov v oblasti chemickfch vldkien na

Slovensku bolo velmi mdlo, do pedagogick6ho proce-
su sa zap6jal i  naj lepSiposluch6ci a neskor prviabsol-
venti  Special izdcie, hlavne pri  vedenf laborat6rnych
cvideni.

Rozvoj vfroby chemickfch vl6kien, najmA syntetic-
k1ich, podmieni l  zmeny obsahov6ho zamerania Studia
a postupne narastajfcej vedeckovyiskumnej cinnosti.
Profilujricou problematikou sa postupne stdvala oblast
syntetickyich polym6rov v novoetablovanfch predme-
toch - Makromolekulov6 chemia aFyzika polym6rov,
dalej v technologickyich disciplinach v oblasti pripravy
polym6rov a vldkien, Str idia ich Struktr iry, vlastnosti
a moZnosti zdmernych tyzikdlnochemicklTch premien
polym6rov a vldkien. Roz5[rila sa vyiuka textilnej ch6-
mie a textilnej technologie, ktord bola zamerand tak na
prirodn6 ako i na syntetick6 vlakna. Postupne sa bu-
dovali laboratorne linky na prfpravu vldkien z taveniny
polym6rov a laborat6ria pre hodnotenie ich Struktury
a vlastnosti. Rastom odbornej zdkladne, zaradbvanfm
vlastnlich absolventov do pedagogick6ho a vedecko-
vyskumn6ho kolektivu sa zvySovala ndrodnost ale
i froven jednotli4ich predmetov vytvdrajfcich profil
absolventa. Tento vfvoj sprevddzanf velkyim n6ras-
tom 4iroby chemickyich vl6kien podmieni l  vznik sa-
mostatnej_Katedry chemickej technologie vl6kien na
CHTF SVST vroku 1965.

Hlavn6 zameranie vliucby spracovania vldknotvor-
nfch polym6rov sa na katedre rozdelilo na dasti:
- Procesy tvorby vldkien z taveniny polym6rov
- Procesy tvorby vldkien z roztokov polym6rov.

Spolodnlim rysom oboch castl bol vfklad procesov
tuorby vldkien z hl'adiska reologie nenewtonskych kva-
palin a tuhfch ldtok.

V tejto etape vfvoja zamerania chemickyTch vl6kien
do5lo k znadn6mu posi lneniu vfuky z problematiky
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syntetickfch vldkien. Tdto oblast sa vyznadovala
z hl'adiska obsahovej n6plne
- technickfmi synt6zami vldknotvornyich polym6rov

a fyzikdlnymi procesmi tvorby vl6kien
- procesmi spracovania vldknotvornyich polym6rov na

vl6kna
- chemickfmi a fyzikl lnymi procesmi modif ikdcie

vldknotvornfch polym6rov a vldkien.
V oblasti pripravy vldkien z prirodn;ich polymerov sa

vyiu6ba zamerala na ch6miu celul6zy a jej spracovanie
na_vldkna a na prfpravu derivdtov celulozy.

Dal5ie predmety ako technologick6 vfpocty, vlast-
nosti  vl6kien a met6dy sledovania ich Struktury dok-
reslbvali profil vfucby vldkien na tomto zameranf po-
lym6rnej ch6mie a technologie.

S  ce lkovou  zmenou  ucebne j  ndp lne  dochddza
i k zmene v ndplni laboratornych cvideni. Obsah labo-
ratornych prdc bol spojenf s obsahom a zameranfm
prednd5ok. V tejto vyivojovejtaze pedagogickeho pro-
cesu bolo moZn6 pozorovat posi lnenie teoretick6ho
aspektu technologickyich procesov.

V rdmci vzdeldvacieho poslania sa katedra podiela-
la na organizovanf doplnkovfch foriem Studia.V spo-
luprdci s InStitritom pre vychovu vedticich pracovnfkov
zdrulenych z6vodov chemick6ho priemyslu, Slovch6-
mia Bratislava katedra realizovala dve postgradu6lne
Sttidia (PGS) vroku 197111972 avroku 1983/1985, kto-
16 absolvovalo viac ako 50 pracovnfkov.

MoZno konStatovat, Ze v tomto obdobiv pedagogic-
kej cinnosti pri vfchove odbornikov a Specialistov pre
oblast vldknarensk6ho a textilneho priemyslu a rniskum-
nfch in5titucii zohrala Katedra chemickej technologie
vldkien CHTF SVST rryznamnu ulohu na Slovensku.

Absolventi katedry nastupovali do tradidnfch a novo-
vznikaj0cich zdvodov na vfrobu chemickfch vldkien
i vyskumnfch fstavov a prispeli k rispe5n6mu rieSeniu
probl6mov spojenlich s ich rozvojom u nds i v odpre-
daji l icencii know-how a techniky do zahranidia. Tento
rozvoj chemicklich vldkien 4iznamnou mierou ovplyv-
ni l  i text i lnf priemysel a d'alSie priemyseln6 odvetvia.
Katedra prispela vliznamnou mierou k rozvoju vedec-
kovfskumnej zdkladne vo vfskumnfch r istavoch
(VUCHV Svit, VUTCH Zilina) a na vfskumnfch praco-
visk6ch vo vl irobnl ich zdvodoch i  vedecko-
vfskumnlich pracoviskdch SAV.

Pracovnlc i  katedry bol i  organizadne zadeleni  do
dvoch skupfn: pedagogickf pracovnici a pracovnlci pre
vedu a vliskum. V rokoch 1965-1975 pracovnici ka-
tedry r ieSil i  dve ulohy Stdtneho pldnu vyiskumu:
- Modifikdcia polyamidovyich vldkien
- Technicko-ekonomick6 Studium a zdkladnf pries-

kum novlich vlirob a novlTch typov chemickyich vld-
k ien.
Dobr6 riadiaca pr6ca a rozvoj spoluprdce s d'al5imi

pracoviskami, najmei s VUCHV Svit a podnikovou sf6-
rou podmienili uplatnenie vfsledkov uiskumu v apliko-
vanom vfskume a vpraxi.
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V obdobi  po roku 1975 sa pracovnic i  zamerania
chemickl ich vldkien v rdmci vedeckovyskumnej cin-
nosti  z(castni l i  r ie5enia uloh v rdmci Stdtneho pl6nu
vyskumu, ktor6ho bola katedra koordindtorom. V ram-
ci tejto ulohy sa r ie5i l i  nasledovn6 ciastkov6 ulohy:
- Viackomponentne vldkna
- Nov6 metody a vztahy pri prfprave chemickych vld-

kien
- Vzfah medzi Strukt0rou a vlastnostami chemickych

vldkien - vldkna so SpecificklTmi vlastnostami
- Fyzikitlna modifikdcia vldknotvornlich polym6rov.

Charakteristicklim rysom vfskumnej cinnosti odde-
lenia vldkien bola spoluprdca s VUCHV Svit,  VUTCH
Zil ina, VSCHf Pardubice, VUOS Pardubice-Rybitvi ,
VUGPT Zlin, UP SAV a in6.

Okrem hlavnlich 0loh pracovnfci rie5ili mnoh6 aktu-
dlne otdzky pre prax v rdmci vedl'aj5ej hospoddrskej
6innosti, ktorlich vfsledky sa realizovali vpraxi.

Pri zabezpedovani pedagogickej, ale hlavne vedec-
kovfskumnej cinnosti  katedra uspe5ne spolupracova-
la  s  vy i robnfmi  podnikmi ,  s  vyskumnl imi  Is tavmi
i s nadriadenyimi organizdciami priemyslu. Zvla5t treba
vyzdvihn(t spoluprdcu s VUCHV Svit a to pri  r ie5eni
vfskumnfch riloh, v oblasti vyichovy vedeckfch pra-
covnikov, v oblasti organizovania odbornyich podujati
(FIBRICHEM, Medzin6rodn6 Tatransk6 konferencie
,,Vldknotvorn6 polym6ry a ich spracovanie"), zabezpe-
denia diplomovlTch pr6c, PGS. Vel 'mi dobru spolupr6-
cu mala vtom dase katedra s Katedrou vldknitfch ma-
teridlov VSCHf v Pardubiciach.

Pracovnic i  oddelenia v ldk ien,  resp.  katedra mal i
dobru spoluprdcu so zahranicnlTmi inSti tr iciami. Dlho-
dobo spolupracovala s Katedrou chemickfch vlakien
Poli techniky LodZ, s katedrami text i ln6ho a l 'ahkeho
priemyslu na Moskovskom a Leningradskom texti lnom
inStittte a s Magyar Visk6sgyer v Nyergesfjfalu.

Pre charakteriz6ciu zamerania chemickej technolo-
gie textilu moZno uviest, Ze po vzniku tohoto zamera-
nia vroku 1965 bola vypracovand koncepcia vedecko-
vyiskumnej cinnosti, ktord zahriovala tieto z{kladnf
smery: materidly a ich vlastnosti ,  farbenie, Specidlne
chemick6 [pravy a text i ln6 pomocne prostr iedky.

V oblasti materidlov bol vfskum zameran'! na zlep-
Senie fyziologickfch parametrov text i l i i ,  ich hydrofi l i ty,
transportnfch vlastnosti, zni2enie tvorby statick6ho
ndboja a soil release vlastnostia to tak chemickou mo-
difikdciou ako i pouZitim nizkoteplotnej plazmy.

V problematike farbenia text i l i i  sa hlavnd pozornost
venovala farbeniu vlny a zmesi pri  vy55ich teplot6ch
ako aj vplyvu r6znych typov Specialnych uprav na ko-
loristicke vlastnosti zmesI bavlna-polyester.

V r6mci ulohy zameranej na komplexn6 vyuZit ie
drevnej hmoty sa syntetizovali polym6rne tenzidy ako
novA skupina TPP a Studovali  sa ich vlastnosti .

V roku 1991 vznikd spojenfm oddeleni chemickej
technologie vldkien a text i lnej ch6mie novd katedra -

Katedra vldkien a textilu. Po jej vzniku sa vypracovala
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nove koncepcia pedagogick6ho procesu i  vedecko-
vfskumnej dinnosti pre najbliZ5ie obdobie. Vychddza-
la z analyzy priemyselnfch odvetvf v CSFR, zvldSt na
Slovensku, ale i vo vyspelyich krajindch sveta a tieZ
z organizdcie vysok6ho Skolstva vo svete. Analyiza sa
postupne doplnala na zdklade poZiadaviek z rokovanl
katedry a podnikov textiln6ho a vldknarensk6ho prie-
myslu. S viacerl imi z nich katedra uzavrela dohody
o vybere, vyichove a uplatneniabsolventov po ukonde-
nf Str idia. PoZiadavky praxe bol i  vroku 1993 napriek
poklesu vfroby v tomto obdobi, na 13-15 absolven-
tov ro6ne so zameranim na chemick6 vldkna a textil-
n[r ch6miu. Z d'alSich poZiadaviek to bola orient6cia
5t0dia s roz5irenfm Specializ{,cie o discipliny manage-
ment ,  chemick6 inZin ierstvo a ekologia v  text i lnom
a vldknarenskom priemysle.

UZ vroku 1991 sa pripravil vrdmci re5trukturalizacie
fakulty Studi jnf program pre odbor chemickej techno-
logie, do ktor6ho katedra patrila. Vo vyu6ovacom pro-
cese na katedre, v slrlade s poZiadavkami praxe a vy-
vojom vo svete, sa ddval doraz na rovnovdhu discip-
lh tyzikalno-inZinierskych (synt6za, Struktrira a pov-
rchy v procesoch tvorby a spracovania vldknitlich a fo-
l iovfch materidlov, zo5l 'achtovanie) procesovo-inZi-
nierskych (dynamika a kinematika procesov prfpravy
a spracovania vldkien a textilu, spracovatelsk6 tech-
no log ie  po lym6rov  a  v ldk ien )  amate r id lno - inZ in ie r -
skych (priprava, Struktfra a vlastnosti  polym6rnych
vldkni t lTch mater id lov,  hodnotenie a sk05obnictvo,
kompozitn6 materialy). Vzhl 'adom k tomu, Ze katedra
predstavovala na Slovensku jed ine vysokoSkolsk6
pracovisko pre vl6kna a textil i s ohl'adom na orientd-
ciu Studia na nov6 materidly, pedagogicklT proces bol
zameran,f t ieZ na mechanick6 procesy spracovania
vl6kien atexti lu.

V r6mci postgradudlneho Studia (doktorandsk6ho)
pracovalo vroku 1993 5 doktorandov a 2 externi aSpi-
ranti v odbore ,,Spracovanie nekovovlich materidlov -
polym6rne materidly".

Pri tvorbe Studijneho programu katedra neformdlne
spolupracovala s VSCHT Pardubice a VSST Liberec.

Vedeckovyiskumnd cinnost sa vznikom novej kated-
ry tieZ obohatila a roz5frila. Vedeckovyiskumnd prdca
na katedre bola obsahom vyskumnlich projektov:
- Povrchov6 javy a interakcia v procesoch tvorby

a spracovania polym6rov a vldknitlich materidlov
- Priprava a Studium Strukt0ry a vlastnostf Speci6l-

nych anizotropnlTch a kompozitnlTch polym6rnych
syst6mov

- Synt6za a Studium vlastnostibiodegradabilnlich ten-
zidov

- Bioaktivne vldknit6 materialy.

Na katedre sa zlep5ilo vybavenie laboratorii niekto-
rfmi unikdtnymi pristrojmi (DSC, TMA), dalej sa dobu-
doval i  laboratorne zar iadenia pre pr ipravu v l6k ien
a ziskali sa prfstroje a zariadenia z detaSovan6ho pra-
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coviska vTrendine pre hodnotenie text i l i f ,  farbenie
a St0dium povrchov.

Padasos'"f;i:::;:f:[::H nd ci n nost'

Katedra vldkien a textilu CHTF STU bola ustanove-
nd 1 . 2. 1991. Jej vznikom sa spoj i l i  poznatky z oblas-
ti vfvoja, vfroby, spracovatel'nosti a charakteriz6cie
vl6kien ako zdkladnfch textilnyich materidlov s poznat-
kami z oblasti fpravy afinalizacie hotovyich textilnlch
materidlov.

Absolvent katedry je odbornik Specialista ovl6dajuci
teoreticky i prakticky problematiku pripravy a hodnote-
n ia v ldk ien a t ieZ problemat iku obsiahnutu v  pojme
,,text i lnd chemia", to znamen6 f inal izacnu etapu upra-
vy textilnyich surovfn - vldkien a hotovlich textilnych
materidlov.

V st icasnom obdobi sa katedra v rdmci Studi jn6ho
odboru Polym6rne materidly podiel 'a na vlucbe v tre-
tom rodniku bakaldrskeho Studia v predmetoch Makro-
molekulov6 ch6mia a Technologia materidlov. V r6m-
ci ro6nikovyich projektov sa podiela na zdverednlich
pr6cach bakaldrskeho 5t0dia.

Vo Stvrtom a piatom rodnfku je Studijnyi program po-
stavenli tak, aby absolvent zlskal vedomosti z predme-
tov teoretick6ho zdkladu (typ B), z predmetov Specia-
l izdcie (typ C) a z predmetov ekonomicko-prdvnych
(typ A), ako je to uveden6 v tab. 1 .

Oblast vedeckovliskumnej cinnosti pracovnikov ka-
tedry je orientovand na aktudlne otdzky rozvoja vl6-
kien a f inal izdcie text i lnlTch materi6lov, ktore sa r iei ia
prostrednictvom projektov. Smer rieSenia je zamerany
na oblast Studia pripravy novych modifikacnlich postu-
pov s cielbm ziskania vldkien s novyimi Specidlnymi
vlastnostami, ktor6 zhodnocujti oblasti ich vyuZitia vo
v5etkfch smeroch (i v sucasnosti tak frekventovanej
ekologie Zivotn6ho prostredia).

Po vzniku katedry v priebehu vel'mi krdtkeho dasu
sa musela katedra vyrovnat s velkou redukciou pra-
covnlkov, ku ktorej do5lo vrdmci reStrukturalizAcieta-
kulty. Zpovodn'ich 46 pracovn[kov na zadiatku roku
1991 sa v priebehu dvoch rokov znft i l  podet st6lych
pracovnikov na 17. Napriek tejto redukcii sa vlisledka-
mi zarad'uje katedra v pedagogickej i vedeckovfskum-
nej 6innosti hned'za najviid5ie zdkladn6 katedry fakulty.

Negativnym javom, ktoryi sprevddza obdobie po ro-
ku 1990 je znfteny zaujem posluchddov o Studium
technologickfch zamerani. Katedra preto pripravi la
program rekval i f ikacn6ho Stt idia v spoluprdci s pod-
n ikmi .

V d'aSom vyivoji spojenim inStituciondlnych projektov
sa vytvdra v roku 1995 v rdmci odboru ,,Technologia
polym6rnych materi6lov" integrovanli  grant, dim sa
prehlbi la vzdjomnd spoluprdca katedier odboru vo ve-
deckovyiskumnej di nnosti.
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Po roku 1991 sa dalej prehlbovala zmluvnd spolup- WC na fakulte vroku 1994 a1995.
rdca katedry s vldknarensklTmi a text i lnfmi podnikmi. Z iniciat ivy katedry vznikol na Slovensku v roku
Tak sa vytuorili finan6n6 zdroje pre rozSirovanie pr[s- 1994 dasopis ,,Vldkna atextil" s povodnfmi prispevka-
trojov6ho vybavenia katedry, zabezpedenia chemikd- mi v anglickom jazyku. Jeho vydavatelbm je VUCHV,
l iami, ako izvl iSenyimi moZnostami aktfvnej ucasti  pra- d.s.,  Svit ,  VUTCH-CHEMITEX, s.r.o.,  Zi l ina, VUG,
covnfkov katedry na konferencidch a infch odbornfch d. S., Prichov a CHTF STU Bratislava.
podujat iach doma i v zahranidi.  Katedra vyddva od roku 1994 ANUAL REPORT -

Urovei vedeckovliskumnej cinnosti na katedre do- prehl'ad dinnosti katedry za prislu5nli rok v anglickom
kumentovalo jej popredn6 umiestnenie pri hodnoten( jazyku

Tabul'ka 1. Prehlad predmetov vo Stvrtom a piatom rodniku
Odbor: Polym6rne materi6ly
Specializdcia: Chemickd technologia vldkien a textilu

Semester
Predmet P/V Kredity ru Poznamky

B: Fyzika polym6rov a papiera P 6 21210 s,z
Koloidn6 sustavy atAzov| rozhrania P 5 2/1/0 s
a) Makromolekulovd ch6mia l l .  V 5 2/1/0 s
b) Prirodn6 polym6ry V 5 2/1/0 s

C Ch6mia a technol6gia vldkien P 5 3/0/0 s
Lab. cvicenie z ch6mie a technologie vldkien P 6 0/0/8 kz
Semindr z ch6mie a technol. vldkien V 2 01210 z
Metody hodnotenia Struktrlry vldkien a vldknit. materidlov V 2 21110 s
Modelovanie a simuldcie procesov v polymdroch V 2 21110 kz

B: Modelovanie a riadenie procesov sprac. polym6rov P 6 21210 s,z
C: Textiln6 inZinierstvo P 4 2/0/0 s

Vlaknit6 kompozity P 3 2/0/0 s
Kolor is t ikaaPPP P 4 2/0/0s
Laboratome cvicenie z textiln6ho inZinierstva P 6 0l0l1 kz
Semindr z textiln6ho inZinierstva V 1 0l2l0 z

Texti lnd ch6mia a technologia P 6 3/1/0 s,z
Technologia polym6rnych folii P 4 2/0/0 s
Sku5obnictvo vldkien a textilu P 3 2i0l0 s
Labor. cvicenie z textilnej ch6mie a technol. P 8 0/0/10 kz
Fyziologia a estetika odievania V 3 01210 z

Pocet hodin
Podet s/kz
Podet kreditov

26 20 18
5s /1kz  4s l1kz  3 ' s / 1kz

31 24 21

A Zne5kodnovanie a zuZitkovanie odpadov
Kapitdlovli trh a podnikov6 financie

V 4
V 3 21010 s

210ljkz

1 0 6 Vldkna a textil 3 (3) 1 02-106 (1996)



r:ilr c \ 
IAS sLovENSKv NARoox-i AKREDnaixY svsrEMt 5 c ' t \ . t \ l

I  L J  '  .  I  I  I

\-/W rJ r- \
\-/

vyd6va

OSVE,DCNXIE O AKREDITACII
i.: 211996

pre

VUTCH-CHEMITEX, spol. s r. o.,
Certifikadny org6n certifikujuci vyrobky

ul. J. Milca 8
011 68 Zrlina

Akreditadn6 komisia SNAS na zhklade posirdenia splnenia akreditadnych kritdrii podl'a STN EN

45011 osvedduje odbornri sp6sobilost' certifikadn6ho org6nu vykon6vat' objektivne a nestranne,

certifik6ciu vyrobkov v rozsahu predmetu akredit6cie.

Predmet akreditfcie:

Certifik6cia textilnych vyrobkov, vyrobkov priemyselnej ch6mie a spotrebnej ch6mie v rozsahu

uvedenom v prilohe osveddenia.

Menom akreditovan6ho certifikadn6ho org6nu kon6 a za spr|vnost' certifik5tov zodpoved6 veduci

certifikadn6ho org6nu certifikujriceho vyrobky Ing. Viktor Missbach, CSc.

Certifikadny org6n mOZe pouZivat'oznadenie ,,akreditovany certifikadny org6n" pri dinnostiach v rozsahu tohoto
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Osveddenie nadobrida platnost' dilom jeho vydania a plati do 30. 4.2001

tn/e',
Ing. Jo2ef Buday, CSIlng. I3ubor
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ANTIMIKROBIALNA A BAKTERIOSTATICKA UPRAVA
MODIFIKOVAI.IVCH POLYAMIDOVVCN VLAKIEN

Budayova,  A. ,  *Legei ,  J . ,  **Kabdtovd,  V. ,  Poldk,  M.

VI.JG. Matador a. s.. P1chov

*Chemickotechnologickd fakulta, STU, Bratislava

**VIJTCH-CHEM\TEX, spo/. s r. o., Zilina

UVOD

V posledn;ich rokoch sa v oblasti modifikdcie synte-
tickfch vldkien dostdva do popredia otdzka antimikro-
bi6lnej fpravy. Tdto md splnat ulohu dezinfekcie vl6-
kien a text i l i i ,  t .  j .  zabrdnit pren65aniu patog6nnych
mikr6bov, zamedzit zdpachu zaprlcinen6ho mikrobidl-
nym odburan[m aznftit straty opotrebovanim vplyvom
rozpadu vldkien zapri6inen6ho mikroorganizmami.

V sfdasnej dobe pozndme viacer6 teorie, ktor6 po-
pisuju antimikrobialny fcinok u chemickfch vldkien.
Medzi tieto patrf i teoria migr6cie, podla ktorej antimik-
robidlna n[zkomolekulovd letka z polymerneho syst6-
mu migruje na jeho povrch, kde splna antimikrobidlnu
funkciu. Po odstrdnenfudinnej ldtky z povrchu pranim
sa tdto doplia opdt migr6ciou zo stredu vldkna.

Vl6kna s antimikrobidlnou udinnostou majf hlavne
medic indlny vyznam. Chrdnia organizmus d loveka
pred infekciami, ni6ia choroboplodn6 bakt6rie, plesne
a su schopne zabfjat patog6nnu mikrof loru.

Tieto vldkna sa dajti pripravit tfmito spdsobmi:
1) NapfStanfm vlAkien alebo hotovlich textfli i antisep-

tickymi prepardtmi.
2) Fyzikalnou modifikdciou t. j. prid6vanim 0cinnlich 16-

tok do roztokov a tavenfm pred zvldkiovanim.
3) Chemickou modif ik6ciou vldknotvornych polym6-

rov.
Pri modifikaciije doleZita sprdvna volba farmaceutic-

kfch prepar6tov pre dosiahnutie antimikrobidlnej udin-
nosti  vlAkien. PouZitf  prepardt musi splf iat viacer6
predpoklady predov5etkyim je to nrzka toxicita, dobrd
znd5anlivost s pokoZkou a slabd rozpustnost vo vode
( aby vydrlala vtidSi podet pranf a z{rovefi bola moZ-
nost transportu latky aZ k bunkdm mikroorganizmov ).

Priddvanfm ucinnlich aditfv do polymeru v procese
tvorby vldkna, je doleZit6 dokonal6 premie5anie syst6-
mu. Je potrebny vysokf stupen disperg6cie ucinnej
latky. Tento sposob je velmi vhodny, pretoZe umoZiu-
je uskutocnit modifik6ciu vldkna bez zmeny technolo-
gick6ho postupu a je teda jednoduch;i  i  ekonomickf
v fhodnf  .  [18]

Povrchovf Ipravu vldkna formou impregndcie hoto-
v6ho vldkna alebo vyirobku antimikrobidlnym prepar6-
tom uvddzaju autori [9] vo svojej prdci.

Podl 'a chemick6ho charakteru del ime antimikrobidl-
ne prepardty na:
- kovov6 zh-rdeniny ( zlfceniny Pb, Zn, Ag, Cr, Cd)

1 0 8

- kvart6rne amoniov6 soli
-  dusikat6 organick6 zl0ceniny
- trifenylmetdnov6 farbiv6
- halog6nov6 zl[6eniny
- in6 organick6 zludeniny.

Z anorganickfch l6tok s0 to zlfdeniny Pb, Cu, Zn,
P a podobne [ '1 0l.Z organokovovl ich zl0cenin su to
organocin ic i t6  ld tky,  k tor6 s [  pre vysoku b ioc idnu
a najmd fungicfdnu udinnost najvhodnejSie [1 1].

Str iebornd iony majf vysokl i  baktericidny ucinok.
Ako antimikrobidlny prepardt ich pouZil  Muraba [12].
Vo svojej prdci piSe, Ze zmes obsahujrica vldknotvor-
nf polym6r, zeolit a Ag iony sa vyzvldkni povrstvl ka-
todickou Zivicou. Vzniknut6 vldkna maju trvalli antibak-
teridlny ucinok. Ako priklad autor uvddza zmes obsa-
hujricu polyetyl6ntereftaldt a zeolit obsahujrici Ag iony,
ktord bola vyzvl6knend z taveniny. Zlskand uprava md
perm anentnyi ch arakte r.

Antimikrobidlne ucinky str iebra bol i  pouZite aj v prd-
c i  [13] .Tu autor i  pouZivaj f  ant imikrobid lne adi t ivum
pod ndzvom APACIDER. Je to suchyi pr65ok priprave-
nf do syntetickfch vlakien, plastov, netkanfch textili i
a pod. Vfrobky upraven6 tfmto prepardtom nach6-
dzaju uplatnenie v medicine na ochrann6 obledenie,
infekcn6 kontroln6 sitd, nemocnicn6 podlahy, ndtery
st ien.  V APACIDERI A je  pr imdrnou 0dinnou ld tkou
stabilizovan6 striebro. Okrem striebornfch ionov a ich
zlfdenin sa pouZivajf  iony a zlfdeniny medi.

V poslednom obdobi sa znadna pozornost venuje
skupine farmaceuticklich antimikrobidlnych prepar6tov
kvart6rnym amoniovlTm soliam. Maju vyrazny bakteri-
cidny dezodoracnli a fungicidny r.rcinok. S[ bezfareb-
ne, netoxick6 a bez z1pachu. Nevfhodou je, Ze su
rozpustn6 vo vode, takZe ucinok nie je trvanlivy.

Ant imikrobid lnou uc innostou vzhl 'adom na p lesne
a kvasinky sa vyznacujti v PA 6 vldkne aj 2-merkapto-
benztiazol [a]. Medzi najricinnej5ie antimikrobidlne pre-
pardty patria organocinicit6 latky dibutylcinoxid a bis-
tr ibutylcinoxid. S0 ucinn6 najmA na plesne, ale i  na in6
druhy mikroorganizmov.

Medzi dusfkat6 zludeniny pouZivan6 ako antimikro-
biSlne prepardty sa pouZivaju najmd cyklick6 derivdty
obsahujr ice jeden a viac atomov dusika v kruhu. Zo
zludenfn olova sa uplatni l i  najmd tr ibutylplumbylacetdt
a niektor6 t ioalkyl olovnat6 zlfceniny a to pri  ochrane
proti  tvorbe plesni [14].
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EXPERTMENTALNa casi

Priprava mod if  i  kovanfch polyamidovfch vl6kien

Poly-e-kaprolaktdmovf granuldt sa vysu5il vo vdkuo-
vej suSiarni pri teplote 80 'C 30 hodfn. Vysu5enyi gra-
nul6t sa zmie5al s prd5kovym antimikrobidlnym prepa-
rdtom nab6ze Ag* ionov viazanych na anorganickom
prdSkovom nosidi Al2O3. NavdZil i  sa tr i  s6rie vzoriek
zmesi, pridom kalda obsahovala inyi dispergdtor. 56-
r ia A zahrnuje vzorky s obsahom 0,5 : 2: 5 hm. % adi-
t lva a 0,8 hm. % polyetyl6nglykol 600 (PEG 600). Se-
ria B a s6ria C obsahujri okrem rovnak6ho mnoZstva
aditiva inf dispergdtor. S6ria B 0,8 hm % polypropyl6-
novf olej (PP olej 1000) a s6ria C 0,8 hm% ester po-
lypropyl6noxidu a kyseliny stedrovej pod ndzvom No-
vanik SPO. Pripraven6 vzorky boli pretaven6 na vft-
ladnom extruderi na struny, t ie bol i  schladene vodou
a posekan6 na granuly. Teploty z6n v extrudere bo-
l i :  T1 : 210 "C, T2 : T3 : 250'C. Vzduchosuchy gra-
nul6t bol vdkuovo vysu5enli a zvldkriovanie prebehlo
na modelovej zvldknovacej l inke TS16 s priemerom
zdvi tovky 16.10-3 m.
Podmienky zvldkfi ovania:

teplota: 1. zony 260'C
2. zony 260'C

zvldknovaci blok
odtahovd ryichlost

260 'C
200 m min-1

3. Testovan6 vzorka o hmotnosti 0,4 g bola sterilizova-
nd pri  121 'C.

4. Po vychladnutlvzorka bola inf ikovan6 0,2 ml zr iede-
nej kultury, bol pridan;i  fyziologickyi roztok 20 ml
a stanovenf vfchodiskovf pocet bakterii (A).

5. Ostatn6 vzorky po inf ikdci i  bol i  uloZene v uzavre-
tfch f l 'a5iach na 18 hod. pri  37 "C do Termostatu.

6. Po 18 hodindch, sa intenzivne pretrepal i  a stanovi l
sa podet  bakt6r i f  v  porovndvaclch vzorkdch (B)
a skuSobnom materialy (C).

Bakteriostaticka aktivita:

SU :  I (B -  C) /BI  x  100 %

Boli  pouZite kmene bakteri f :
Escherichia col i
Staphylococcus aureus
Klebsie l la  pneumoniae

vVsIeoKY MERANI A DISKUSIA

V prvej casti experimentdlnej prdce boli pripravene
modifikovan6 polyamidov6 vldkna p165kovfm antimik-
robidlnym prepardtom na b6ze Ag* ionov viazanyich
na anorganickom prd5kovom nosidi Al2O3.

Zvldknovanie je najdoleZitejSi proces pripravy vl6-
kien. V tomto Stddiu sa tvori  primdrna nadmolekulovd
a morfologicka Struktfra, ktord je zdkladom konecnej
Struktury i  vlastnosti  vldkien po d'alSom spracovani.
Uveden;i prepardt v koncentradnom rozsahu 0,5 : 2 : 5
neovplyvnuje proces pripravy vldkien z hl'adiska istoty
zv l6knovania.  Takt ie2 ani  pouZi t6 d ispergdtory
(PEG 600, PP olej 1000 a NOVANIK SPO) neovplyv-
ni l i  proces zvldknovania. Urcit6 probl6my vznikal i  pr i
priprave anizotropnych vldkien, ciZe pri  dlZeni, kde pri
vySSom obsahu adit iva (5 hm. %) sa zhor5uje.defor-
movatel 'nost vldkien. Jednotl iv6 vldkna sa vydlZi l i  na
vertikdlnom d[Ziacom stroji pri teplote ohrevn6ho tele-
sa  120  "C  na  d lZ iac i  pomer  3 ,5  v  jednom pr ipade
v dosledku pret rhdvania sa v ldk ien (  5  hm. % adi t i -
va + PEG 600) bolo potrebn6 znilenie dfZiaceho po-
meru na 2,6.

V druhej casti  exprimentalnej prdce bola stanovend
bioaktivna [6innost pripravenfch vl6kien.

Pr ipraven6 modi f ikovane PA 6 v l6kna s obsahom
tohto prepar6tu bgli testovan6 na antimikrobi6lnu ucin-
nost vo VUTCH Zilina a to pre kmene Escherichia co-
l i ,  Staphylococcus aureus a Klebsiel la pneumoniae.

PA 6 vldkna za pouZitia prepardtu na b6ze Ag* ionov
viazanych na AlrO. vykazuju antimikrobidlnu 0cinnost
na kmene bakt6ri i  Escherichia col i ,  Staphylococcus
aureus a Klebsie l la  pneumoniae.  T i i to  fd innost  m6
permanentnf charakter a zachovdva sa aj po 10nd-
sobnom prani.

V tab. '1 sti uvedene vyisledky testovania, potvrdzu-
jI  bakteriostat ickt i  0cinnost modif ikovanyich vldkien,
ktor6 sa najvlTraznej5ie prejavila na kmeni Staphylo-

hubica 13-otvorovd Aotvoav = 5 '10+ m
Jednotlive vl6kna sa vyO[Ziti na vertik6lnom diZiacom

stroji pri teplote ohrevn6ho telesa 120"C na diZiaci po-
mer 3,5.

Postup prania pr ipravenfch v l6k ien

Praci roztok:
Hydromodul :

6 g / I P A L M E X U
1 : 5 0

Teplota prania: 60 "C
Doba p ran ia :  15  m in .

Vzorka vo forme pradienka (cca 1 g) bola vloZend
do kadicky alebo vhodnej banky azaliala pracim roz-
tokom a za mie5ania sa zohrievala vo vytemperova-
nom kupeli  60'C po dobu 15 minut. V prfpade viacnd-
sobn6ho prania tej istej vzorky sa vypran6 vldkno po
premyti vo vode osu5ilo medzi f i l t racnyim papierom
a nechalo sa vysu5it vol 'ne na vzduchu. Vzduchosu-
ch6 vldkno sa podrobi lo opdtovn6mu praniu. Viacn6-
sobne pranie t rvd 10 kr6t  15 minut .

Stanovenie ant imikrobi6 lnej  uc innost i  pr iprave-
nfch v l6k ien

Bakteriostaticka ucinnost vldkien bola hodnotend vo

lfskumnom ustave textilnej ch6mie Chemitex, s. r. o.,
Zilina.
1 . Z kmenovej kult fry sa nechali  bakt6rie pomnoZit

v Zivnom bujone 21 hod. v Termostate pri  37 "C.
2. Pomno2en6 bakt6rie sa zriedi l i  v pomere 1 : 20 ty-

ziolog ickyim roztokom.
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Tab. 1. Vyisledky hodnotenia bakteriostat ickej 06innosti  vzoriek
vl6kien po 10 prani.

Koncentrdcia
adit iva, (hm. %)

+ dispergdtor

Bakteriostatickd 06innost

ZAVER

V uvedenej prAci sa Studovala problematika pripra-
vy bakteriostatickyich polyamidovlich vldkien s vyuZi-
t fm ionov Ag* na anorganickom pr65kovom nosic i
Al2O3. Bakteriostat ick6 vldkna sa v poslednom 6ase
castej5ie objavuju ako nov6 vfrobky zndmych vl6kna-
renskyich producentov vo svete a to na bdze syntetic-
kyich, ale aj prirodnfch polym6rov.Z tohoto hl'adiska je
t6ma prdce aktuelna.

Zlskan6 vfsledky potvrdili redlnost postupu prfpravy
polyamidovfch vldkien vyznadujricich sa vysokou per-
manentnou bakteriostat ickou a bakteriocidnou Icin-
nostou proti testovanym mikrooranizmom.
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Escherichia
co l i

Staphylococcus Klebsiel la
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

-
+
+
+
-
+
+

T

+

f

+
+

+
+

T

+
+

+
?

T

T

+

Stuone hodnotenia: + vldkno
- vl6kno

bakteriocidne
bakteriostatick6

coccus aureus, bakteriocidna ucinnost sa prejavila na
kmeni Escherichia col i ,  Klebsiel la pneumoniae a tak-
tieZ pri Staphylococcus aureus u vldkien s dispergdto-
rom PP olej 1000 a Novanik SPO.

Pri pretavovanIzmesi polym6r s aditfvom doch6dza
ku zmene farebnosti granuldtu resp. pripravenfch vld-
kien. Vldkna dostali hnedast6 zatarbenie, ktor6ho in-
tenzita stupa s rastucim obsahom aditfva. Tento hne-
dastf odtien bol pravdepodobne sp6sobenf oxidadno-
redukdnfmi reakciami Ag*.

Pranfm v alkalicklich pracfch prostriedkoch dochdd-
za k vyplaveniu farebnych zlol iek a ziskame biele
vl6kno.

V prdci su sprdvne volen6 materidly pre experimen-
tdlnu 6as{, najma aditiva, u kto4ich je moZn6 odakdvat
dispergacnf efekt pri pouZit[ bakteriostatick6ho plniva
a to od nepoldrneho polypropyl6nov6ho oleja cez vo
vode nerozpustnf ester polypropyl6noxidu a kyseliny
stedrovej po vodorozpustnli polyetyl6nglykol 600. Naj-
lep5ie vfsledky sa dosiahl i  pr i  pouZit idi f i lneho NOVA-
NIKU SPO.
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SYMPOZIA - KONFERENCIE

ANALYTICKE POSTUPY SKUMANIA
TEXTTLNVcH vYnoBKov

V SLOVENSKEJ REPUBLIKE

Mikolkove, A., Anto5ikovd, 8., Sestdkova, B.

VIITCHC-HEM\TEX spo/. s r. o., Zilina, Slovenskd republika

S potrebou bliZ5ie kvalifikovat bezprostrednf vplyv
vfrobkov dennej potreby, predov5etklim v5ak textil-
nfch vlirobkov, na dloveka a jeho zdravie sa stretdva-
me v poslednom obdobiv humdnnej ekologi i .  Hum6n-
na ekologia je organickou sfdastou celkov6ho pojmu
ekol6gia. Zahffia vztah 6loveka ku Zivej a neZivej prf-
rode ( r ie5enie zndmeho ekologick6ho cyk lu voda,
p6da,  vzduch,  odpady a ich l ikv iddcia)  a t ieZ jeho
vztah ku Zivotnfm podmienkam. Vz6jomn6 vztahy 6lo-
veka a prostredia je potrebn6 chdpat v stilade s nas-
ledujricou sch6mou:

Pochopenie uvedenej sch6my m6 vyiznam nielen
pre komplexn6 posfdenie vplyvu Zivotnfch podmie-
nok na dloveka Zijuceho a pracujriceho v urditom pros-
tredi,  ale aj posridenie vhodnosti  jeho vdlenenia do
urdit6ho prostredia, do ktor6ho nevyhnutne vn65a svo-
je obycaje, zvyky a ndvyky. Medzi ne patriaj pouZfva-
nie textilii, ktor6 dloveka sprev6dzajI pocas jeho cel6-
ho Zivota.

Zdkladom humdnnej ekologie textilnej produkcie je
Specifikacia prrtomnosti Skodlivfch latok v textilidch,
ktor6 bezprostredne alebo ndsledne, rozkladom alebo
hromadenim v organizme dloveka mOZu ohrozit jeho
zdravie.

Pritomnost tfchto Skodliuich ldtok je sledovand tak-
mer vo vSetkfch europskych krajindch a ich z6kladn6
limitne koncentr6cie s[ stanoven6 v hodnotiacich sys-
t6moch ECO-TEX, 6KO-TEX Standard 100, Severskf
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model ekologick6ho oznadovania vyrobkov, ale aj
v europskom syst6me skfSania textilnlich vfrobkov
v st ivislost i  s ich oznadovnfm ekologickou znadkou
EKO-I-ABEL.

V Slovenskej republike v nadvtiznosti na pripravova-
nri europsku legislatlvu sa zadalo s povinnfm sledova-
nfm obsahu Skodliuich ldtok v textilidch. Ministerstvom
zdravotnlctva SR boli schvdlen6 ich limitn6 koncentrd-
cie. Sfviselo to so zavedenim povinnej certifikdcie tex-
t i lnyich vyirobkov pre deti  do troch rokov a jemnfch
ddmskych panduchovlich nohavfc v SR od 1 . 6. 1995.
Tdto certifikdcia sa uskutodfiuje v Statnej skti5obni
SKTC-119 pri  VUTCH-CHEMITEX spol. s r.  o. Zi l ina.

Podrobn6 skumanie moZnyich negatfvnych dopadov
Skodlivfch ldtok, na I'udskf organizmus, ktor6 sa mOZu
v procese textilnej prvovyroby a vfroby dostat do tex-
t i ln6ho vfrobku, malo za ndsledok stanovenie nasle-
dujricich parametrov a krit6ril hodnotenia humanoeko-
logickfch vlastnosti textilnfch vfrobkov:
- pH vodn6ho vlTluhu
- obsah vol'n6ho formaldehydu
- obsah extrahovatelhlich taZkyich kovov (arz6n, kad-

mium, olovo, ortut, med', chrom, kobalt, nikel, zinok)
- obsah pesticldov (izom6ry hexachlorcyklohexdnu

a DDT).

Stanovenie pH vodn6ho vf luhu

Stanovenie sa uskutociuje podlh STN 80 0066, kto-
16,  je  ident ickd s medzindrodnou normou ISO
3071:1980. Zistuje sa hodnota pH vodn6ho vyiluhu tex-
til i i. Hodnota pH sa meria potenciometricky pomocou
sklenenej elektr6dy pri teplote miestnosti a uddva kys-
lost, resp. alkalitu vodn6ho vfluhu skuSanej textflie.

Pre alkalickf vfluh sa zaznamendva najvy55ia ustd-
lend hodnota pH a pre kyslf uiluh najniZ5ia namerand
hodnota pH. Hodnoty pH vodn6ho vf luhu nameran6
v prvej odliatej ddvke sa pre 4ipodet 4islednej hodno-
ty nepouZivaju.

Stanovenie obsahu formaldehydu

Postup stanovenia sa realizuje podl'a STN 80 0290,
6o zodpovedd norme SFS 4996:1983 Texti les. Deter-

2ivotn6m podmienky

Mimopracovn6
podmienky

Mimopracovn6
prostredie

PROSTREDIE

Psychofyziolog ick6 faktory
iivota a pr6ce
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mination of formaldehyde. Japanese method. ffextilie.
Stanovenie formaldehydu. Japonskd metoda.)

Metoda je urdend na stanovenie volh6ho, neviaza-
n6ho a hydrolfzou uvol'nitel'n6ho formaldehydu v tex-
til iach bez rozdielu materidlov6ho zloienia a foriem
technologick6ho spracovania.

Vzorka textilie sa odoberie podl'a platnlich noriem
STN a vzduchotesne sa uzavrie v zatavenom polyety-
l6novom vrecku. Pred stanovenim sa nekl imatizuje.
Sku5a sa vo forme, v akej bola dodand na sktSanie.
Su5enie a klimatizdcia totiZ moZu ovplyvnit obsah for-
maldehydu v sku5anej vzorke (zniZit  ho).

Z kaldej vzorky textflie sa pripravi rozstrihanim ho-
mogdnna skfSobnd vzorka, ktord sa v banke so z6b-
rusovfm uzdverom zaleje presne 100 ml destilovanej
vody a nechd sa vyl0hovat v termostate.

Formaldehyd uvol'nen1i do roztoku poskytuje s ace-
tylacetonovl im 6inidlom farebnu zluceninu. Intenzita
zatarbenia je pri danfch podmienkach timernd kon-
centrdci i  formaldehydu. Stanovi sa meran[m absor-
bancie roztoku pri predpisanej vlnovej O[Zt<e. Koncen-
trdcia formaldehydu sa vypodlta pomocou stanoven6-
ho vzorca. Obsah formaldehydu sa uddva v mg kg-1
(ppm).  Ak je  predpoklad,  2e hodnota absorbancie
moZe byt skreslend pritomnostou ldtok na textili i, kto-
16 by mohli tvorit s acetylacetonovfm cinidlom fareb-
n[ reakciu, musi sa urobit kontroln6 stanovenie s di-
medonom, ktor17 maskuje formaldehyd.

Stanovenie obsahu extrahovatel 'nfch t 'aZkfch
kovov

Odobratd vzorka sku5obnej textilie sa rozstrihA na
drobn6 ciastocky. Po homogeniz6cii sa takto priprave-
nd vzorka extrahuje v sklenenej banke so zdbrusovyim
uzaverom roztokom umel6ho kysl6ho potu, priprave-
neho podl 'a STN 80 0,|65 ( identickd s ISO 105 E 04),
pri laboratornej teplote. Celkovd doba extrakcie sku-
Sobnej vzorky v extrahovadle je 24 hodin. Po ukon6e-
n[ extrakcie sa ihned'oddeli  text i lnd 6ast vzorky od
kvapalnej filtrdciou. Vo filtrate sa stanovimnoZstvo ex-
trahovanych laZkych kovov metodou atomovej absor-
pcnej spektrof oto metri e, resp. polarograf icky.

Stanovenie obsahu pesticldov

Vskr iSobnfch laborator idch Stdtnej  skt iSobne
SKTC-1 19 bola vypracovand metodika na stanovenie
obsahu pesticidov v textilidch zhotovenfch z prirod-
n l ich v ldk ien (bavlna,  v lna,  l 'an,  konope).  V sf lade
s rozhodnutim Ministerstva zdravotnfctva SR sme sa
zamerali na stanovenie nasledovnyich ch16rovanych
organi cklich zl ti6en in :

a-h exach lorcykloh exdn
B-hexach lorcyklohexdn
y-hexach lorcyklohexdn
6-h exach lorcykloh exdn
o,  p-DDT

1 1 2

P , P _ D D T
Rezidud uvedenfch pesticidov sa separuju zo skti-

Sobnfch texti Inyich vzoriek organ ick17m i rozpriStad I am i.
MnoZstvo vzorky zvolen6 podla predpokladan6ho ob-
sahu stanovovanfch pesticfdov sa extrahuje v Soxhle-
tovom prfstroj i  pomocou vhodn6ho organick6ho roz-
pu5tadla po6as 7 hod(n. Po ukon6eni extrakcie a vych-
ladnutl vzorky sa extrakt zahusti na vdkuovej rotacnej
odparke a podrobi  c is teniu na kolone pre s t lpcovt i
chromatografiu naplnenej aktivovanym sorbentom. Po
vsiaknuti zakoncentrovan6ho extraktu sa stanovovan6
zluceniny eluuju z kolon tfm istfm rozptr5tadlom, kto-
16 bolo pouZit6 na extrakciu vzorky. Eludt sa zahustf
pomocou vdkuovej rota6nej odparky na do najmen5i
objem a vysu5i sa prfdom dusika. Vysu5enli  zvy5ok
sa rozpusti  v rovnakom rozp0Stadle v akom su k dis-
pozfcicii Standardn6 referendn6 materi6ly stanovova-
nych pesticidov a prenesie sa do vialky. Spracovany
extrakt sa analyzuje na plynovom chromatografe s de-
tektorom elekt ronov6ho zdchytu (ECD) in jektorom
typu split/splitless pri pouZitf Specidlnej kapilarnej kolo-
ny.

Exper imentd lne podmienky stanovenia
v SKTC-I  19:

kapi l6rna kolona ULTRA 1, diZka 25 m, vnutornyi prie-
mer 0,2 mm
hrfbka f i lmu 0,1 '1  pm
nosnf plyn - dusik
teplota injektora 250 "C, purge vent '1 cm3 min-t
pomocny plyn dusik, objem ndstreku 0,1-1 pl

Obsah pesticidov sa hodnoti  metodou Standardn6ho
pridavku.

Praktick6 poznatky a skusenosti  z hodnotenia hu-
manoekologickfch v lastnost i  text i ln fch v f robkov
v 5t6tnej sku5obni SKTC-119, zfskan6 v rdmci ich cer-
tifikdcie s[ graficky znazornen6 na nasledovnlich ob-
rdzkoch.

Uveden,i materidl odznel ako prednd1ka na medzindrodnej kon-
ferencii ,,Analytickd skImanie v textilnom priemysle" poriadanei
v Lodii (Pol'sko) v dnoch 18.-19. 6. 1996.
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pH vodn6ho v ' f luhu

G raf icke znAzornenie vzoriek hodnotenfch
na pH vodn6ho vfluhu texti l i i  v r. 1995

v  SKTC-119 VUTCH-CHEMITEX,  s .  r .  o . ,  Z i l ina

Schv6lenyim limitnyim hodnotdm rozsahu pH 4,5 a27,5:

nevyhovelo (3 %)

vyhovelo (97 o/")

Nevyhovujuce hodnoty PH

Z celkov6ho poctu analyzovanlich vzoriek nevyhovuje roz-
sahu pH 4,5 aZ 7,5:

detsk6
tkaniny (13 %)

priadza -
pleten6 kojeneck6

ko5ielky (7 %)vfrobky (7 %)

stuhy,
tyl (0 %)

detsk6
odevy (13

l6Zkoviny (47 %)

Formaldehyd

Grafick6 zndzornenie vzoriek hodnotenlich
na obsah formaldehydu v r .  1995

v  SKTC-1 19  VUTCH-CHEMITEX,  s .  r .  o . ,  Z i l ina

Schv6lenyim limitnlim koncentrdcidm do 30 ppm:

nevyhovelo (10 %)

Prekrodenf obsah formaldehydu

Z celkov6ho po6tu analyzovanlich vzoriek s prekrocenlim
obsahom formaldehydu nad 30 Ppm je:

( 1 8  % )

detsk6
(33 %)

0plety

ldZkoviny (27 %)

pleten6 stuhY,
vfrobky (9 %) tyl (6 %)

detsk6
odevy (7 %)

Grafick6 zndzornenie vzoriek hodnotenlich na obsah
taZklich kovov v extrakte umel6ho kysl6ho potu v r. 1995

v  SKTC-119 VUTCH-CHEMITEX,  S .  r .  o . ,  Z i I iNA

Z i n o k

Schvalenfm limitnfm koncentrdcidm do 10 ppm:

nevyhovelo (8 %)

(92' /" )

Prekro6enf obsah zinku

Z celkov6ho poctu analyzovanfch vzoriek s prekrocenym
obsahom zinku nad 10 ppm je:

priadza
v!robky

-pleten6
(32 %)

detsk6
tkaniny (8  %)

elastick!
( 1 6  % )

0ple t

(12  o / ' )

detsk6
(24 o/") stuhy,

tyl  (8 %)

detsk6
tkaniny

detsk6
( 1 3  % )
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vyhovelo (90 %)
0plety
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Grafick6 znAzornenie vzoriek hodnotenfch na obsah
taZkfch kovov v extrakte umel6ho kysl6ho potu

v r .  1995 v SKTC-119 VUTCH-CHEMITEX, s.  r .  o. ,
Zitina

Kadmium

Schvdlenyim limitnfm koncentr6cidmm do 0,1 ppm:

nevyhovelo (2 %)

vyhovelo (98 %)

Prekrodeni  obsah kadmia

Z celkov6ho poctu analyzovanfch vzoriek s prekrodenyim
obsahom kadmia nad 0,1 ppm je:

Grafick6 zndzornenie vzoriek hodnotenfch na obsah
taZkyich kovov v extrakte umel6ho kysl6ho potu

v  r .  1995 v  SKTC-119 VUTCH-CHEMITEX,  s .  r .  o . ,
Zitina

Olovo

Schv6lenfm limitnfm koncentrdcidm do 0,6 ppm:

nevyhovelo (2 %)

vyhovelo (98 %)

Prekrodenf obsah olova

Z celkov6ho poctu analyzovanfch vzoriek s prekrocenlim
obsahom olova nad 0,6 ppm je:

stuhy,
(s2 %)

detsk6 tkaniny
( 1 6  % )

l62kov iny (16 %)

(40 %)

detsk6 odevy (20 %)

loZkoviny

prSipld5te (16 %)
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SPRACOVATETNOST POLYMEROV V TECHNOLOGII
cHEMTcKVcH vLAKIEN A pot-l i

Marcindin, A.

CHTF STU Bratislava

UVOD

Chemick6 vldkna v s[dasnom obdobf predstavujr i
vy5e 40 % podiel na spotrebe vldkien. Pri  relatfvne
malom rodnom prirastku vldkien celul6zovfch, polya-
midovfch (PA) a polyakrylonitr i lovyich (PAN) zvld5t
vysokf prirastok maju vl6kna polyesterov6 a polypro-
pyfenov6. Rocnf prfrastok t lTchto vldkien je a2 do
15 % s tyim, Ze PES vldkna uZ prekrodi l i  50 % podiel
objemu vfroby v5etkfch syntetickfch vlakien a poly-
propyl6nov6 vl6kna dosahujti produkciu vldkien poly-
amidovlich a polyakrylonitriloWch [1, 3]. Pri 4irobe folii
jednozna6ne dominuju syntetick6 polym6ry.

Rozvoj vl6knitfch textilnyich a foliovfch technologii
predstavuje jeden z najv,fznamnej5fch vstupov dlove-
ka do kre6cie novfch spolodenskfch vztahov, a to
najma rozvoja polymernej vedy, technologie vldkien
a textilu, textiln6ho designu, do tvorby novfch vl6kni-
tyich kompozitov a technickfch aplikacii vldkien. Ten-
to spolodensko-ekonomickli pohyb md svoje vfvojov6
zdkonitost i ,  ktor6 je potrebn6 sledovat a pozndvat.
Zohl'adnenie a re5pektovanie tohoto pohybu by malo
byt z6kladom anal'izy a ndsledn6ho rozhodovania pri
volbe novlich technologii vo vldknarskom a textilnom
priemysle, vfvoji novfch typov a sortimentu vldkien.
Tdto analyza by mala vych1dzal z re1lneho za6lene-
n ia Slovenskej  republ iky,  resp.  s t redoeuropsk6ho
regionu, v ktorom Zijeme do ekonomicko-technologic-
kfch prtidov a tendencilvo svete.

Z tfchto poznatkov by bolo Ziadfce vych{dzat aj pri
predstave a koncepcii vfchovnovzdel6vacieho proce-
su na tirovni strednlich a vysokyTch 5k0l tak, aby sa
zabezpedila kontinuita vlTvoja a nedo5lo k vfraznej5im
diskrepancidm medzi spolodenskfmi poZiadavkami
a moZnostami vzdeldvacfch inSti tr ici i .  Ak k takejto
nerovnovdhe dojde, 6o je vzhl'adom na 6asovo dlhodo-
bf cyklus vzdeldvacieho procesu moZne, potom je
potrebn6 hf 'adat  nov6 formy zdkladn6ho,  pr ip .  do-
plnkov6ho Sttidia.

Vfvojove t iny produkcie chemickfch vldkien

Koncepcia rozvoja chemickfch vl i ik ien a t ieZ f6l i i
v tomto storodi sa tvorila na zadiatku na poznatkoch
ziskanfch zo spracovania prirodnfch polym6rov, naj-
md na bAze celul6zy. Prv6 koncepcie rozvoja sa vy-
pracoval i  vo f irm6ch ako Du Pont v USA, Bayer
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v Nemecku, lCl v Anglicku a Monteedison v Tal iansku
[4] (obr. 1).

Podiatocn 6, tAza (prva etapa) sa vyznadovala tym,
Ze vfskum, vfvoj ivfroba bol i  dom6nou vyspell ich
krajfn a velkfch chemicklich spolodnosti. Vldkna boli
urden6 hlavne pre textilne aplikdcie. Chemick6 spolo6-
nosti rizko spolupracovali s textilom. Tdto kooperdcia
sa obmedzovala viacmenej na domdce poZiadavky
a celkove tuto etapu charakterizuje relativne mald kon-
kurencia. Po energetickej krize zadiatkom 70-tych ro-
kov zadalo obdobie rozvoja vfrobnlich liniek napriek
tomu, alebo prdve preto, Ze zisky z vldkien u velklich
spolo6nosti poklesli.

V druhej f6ze dochAdza k zvy5ovaniu enviromentdl-
nych poZiadaviek a sp€itnej integrdcii textilnfch vlirob-
kov smerom k producentom vldkien. Rozvijajuce sa in-
Zinierske spolodnosti  zadfnajf stavat nov6 vfroby
v rozvojovyich krajindch, aby neboli zdvislf len od do-
mdceho trhu.

Ako sa dalo odakdvat, integrdcia textilnlich vyrobcov
a vlirobcov vldkien mala za ndsledok expanziu lacn6-
ho textilu do priemyselne rozvinutych krajin. Domdci
vyirobcovia Ziadaju reStr ikt ivne opatrenia na import
a zvfhodnenie domdcej  produkcie.  MoZno hovor i t
o tretej tAze vyvoja (obr. 1b). Re5trikcn6 opatrenia sa
tyikali nielen syntetickfch vlakien, textilu, ale i d'alSich
materidlov. Tieto opatrenia sa ukdzal i  v konecnom
dosledku ako 5kodl iv6,  a le okrem in6ho akt ivoval i
zahranidnfch producentov. V prlpade obidenia re5trik-
cie prijimali sa d'alSie opatrenia.

Ako ilustruje d'alSi obrdzok (obr. 1c), obchddzanie
re5trikcnfch opatreni sa dialo cez alternativne kanaly
cez krajiny s lacnou pracovnou silou, ktore mali prfstup
na trh vyspelych Stdtov, alebo stavbou a k0pou zaria-
denlv tyichto 5t6toch.

S[dasn6 obdobie reprezentuje etapa globdlnych prf-
leZitosti (obr. 1d). Hlavny doraz sa kladie na investicie
do progresfvnych technologi i  pr i  el imindci i  vysokfch
poZiadaviek na pracovnf silu tak vo vldknarskom i tex-
tilnom priemysle. Dalej sa zd6razfiuje nizka cena prd-
ce, ked' je to vfhodn6, najmai v odevnom priemysle,
kde sa musl vridSina operdcii vykonat pracovnikom.
Vo vSetkfch prfpadoch sa Ziada v sfdasnosti d6raz na
spoluprdcu a kooperdciu zudastnenyich strdn vo sve-
tovom meritku.

Uvolheniu reStrikcif, ktor6 inhibovali a inhibujf rozvoj
trhu je venovanfch mnoho aktivit v r6mci World Trade
Organization (predtlim GATT) a dalSich regiondlnych
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obr. ; FAzy v'fvoiachemickyich vldkien vo svete

obchodnlich zoskupen[. Mnoho programov bolo v tom- kde A - prierez
to zmysle upravenych. Aj ked'tieto efekty e5te nie s[ p - hustota
vyraznf moZno kon5tatovat, Ze v budtlcnosti dojde 4 - viskozita
v tomto smere k mnohfm zmenem. Diraz sa presuva Aktudlnost pristupu k rieSeniu spracovatelhosti poly-
od alternativnych ciest vyhnutiu sa reStr ikci ina kapita- merov je urden6 sudasnymi trendami, ktor6 moZno
lizdciu a na vol'nf ponuku v ktorejkolVek 6asti sveta. charakterizovat najm6:

- zvy5ovan[m efektivnosti  taviacich, zvldknovacich

Spracovatel'nos{ polym6rov

Nov6 poZiadavky na vlastnosti vldkien a folif a ndsled-
nf vlivoj no4ich technologiikladie stdle uiSSie a vySSie
ndroky na spracovatelsk6 vlastnosti polym6rov.

Spracovatel 'nost, resp. spracovatel 'sk6 vlastnosti
polym6 rov spravid la predstavuj u su h rn m ateri elovfch
parametrov polymeru, ktor6 za optim6lnych podmie-
nok spracovania zabezped,uju ustdlenost toku poly-
mernej  taveniny a r l ich lost i  v ldkna,  jeho Strukt f ry
a vonkaj5ich zmien s cielbm dosiahnutia maximdlnej
stability technologicklich oper6cii a optimdlnych vlast-
nosti vfrobku.

Pre kaZdli bod materidlu (taveniny alebo vlSkna) po-
tom plati:

I  ( O ,  p , n . . . . )  =  0 ;  ( A ,  p , q . . . . ) =  k o n s t  ( 1  )ar '
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a dalSich zariadeni
- agregdcia a kontinualizicia postupov
- spracovanie modifikovanfch polym6rov
- priprava jemnlich vldkien
-  pr fprava Specia l i t  -  v l6k ien a fo l i f  so Specid lnymi

vlastnostami.

K zdkladnym vlastostiam, ktor6 je nevyhnutn6 brat
do fvahy pri  hodnoteni spracovatel 'nosti  polymerov,
na zdklade doteraj5fch poznatkov patria [5]:
- reologick6 vlastnosti taveniny a tuhej f6zy
- fyzikdlne a chemick6 nehomogenity v polym6ri a ich

interakcie v syst6me determinovan6 filtrovatel'nos-
tou tavenin

- termooxida6nd stabi l i ta, viskozitn6 nehomogenity
- parametre Struktriry a ich zmeny v priebehu spraco-

vania.
V tejto 6asti prfspevku uvedieme niektor6 vfsledky
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z hodnotenia reologickfch vlastnosti a filtrovatelhosti
polym6rov.

Reologick6 vlastnosti tavenln uspokojivo popisujti
z{kladn6 funkcie ako viskozita, prvd a druh6 napdto-
vd funkcia [6].

'hz: n0') i (2)

Tt - r2z: Yr( i ' )  i ' '  (3)

'czz - 'c33: Yr(j,) j,' (4)

kde rtz- Smykov6 napdtie
Tt - rzz- prvf rozdiel normdlovfch napiiti
rzz- rss- druh;i rozdiel normdlovfch napati
4 - viskozita

Pri nenewtonskfch a neelastickfch kvapalindch sa
meni viskozita v z6vislost i  od Smykovfch vel idfn, pri
nenewtonskyich a viskoelastickych sa menia v5etky
materidlov6 funkcie, t . j .  rozdiely normdlovyich napdti
majf diskr6tne hodnoty. Pre praktick6 vyuZitie posta-
duju rovnice 2 a 3, pri6om empiricku zdvislost (3) je
moZne stanovit na kapildrnom viskozimetri zo zdvis-
lost i  vystupn6ho t laku APur*od Smykov6ho napdtia,
prlpadne d'alSimi metodami [6].

rtt - t22= LPyy.t + rs(dAPurr/dzs) (5)

kde rs je Smykove napdtie na stene kapilary.
Elastick6 vlastnosti taveniny polymeru sa moZu vy-

jadrit parametrom poddajnosti J-

Jr : (cr t - rzz) 2rs2 alebo JE : (rr, - r22)l2rs (6)

Pri hodnoteni reologickyich vlastnosti polym6rov su
zaujfmav6 najmd kritick6 parametre srlvisiace s ust6-
lenostou toku polymeru v kanSli  hubice a po opusteni
hubice. V kandli  hubice doleZitfm parametrom je tzv.
rjsek hydrodynamickej nestability, ktoryi predstavuje
(napr. pre polyamid pri  beZnfch podmienkach dlZku
asi  1  mm) t7 l .

Pri prekrodeni kinetickej hodnoty Smykovej rfchlosti
alebo napdtia, ktor6 je pre vdc5inu polym6rov 10-5 aZ
'10{ Pa, dochAdza k neustdlen6mu toku a k vzniku po-
ruch na extrudovanom profi le najprv v povrchovej
vrstve,,tzv. povrchoui lom" a potom v celom profile, do
je jav tzv. elastickej turbulencie. Tieto javy vedf k vzni-
ku Struktury so zhor5enou spracovatel'nostou polym6-
rov v d'alSich operdcidch napr. pri dlZenialebo k uplne-
mu rozpadu polym6rneho prudu pod hubicou [8].

Okrem toho polym6ry s diskontuitou na zdvislost i
viskozity od Smykov6ho napdtia (ako PP a PE) vyka-
zujri v oblasti kritickyich hodn6t povrchov6 zvrdsnenie
vytld6an6ho profi lu. Elast ickd turbulencia sa ddva do
priameho vztahu s prvyim rozdielom normdlovfch na-
pdti, pridom kritick6 hodnota je definovand nasledovne

(r,, - 122)124: konSt : 2nl(1 - m) (7)

pridom konSt: n/(1 - m)
kde n- index pseudoplastici ty

m - smernica prvej napdtovej funkcie
V tab. 1,2 a na obr. 2-4 su niektore charakterist ic-

k6 reologicke vlastnosti tavenin polypropyl6nu, polya-
midu 6 a polyetyl6ntereftaldtu, ktor6 sfvisia so stabili-
tou spracovania polym6rov pri  priprave vldkien, pr[-
padne fol i f .

Chemick6 afyzikalne nehomogenity v polym6ri su
jednfm z nlvainej5ich problemov spracovania poly-
m6rov. V procesoch spracovania platiz6sada vytvorit
podmienky pre minimalizdciu cudzorodych ldtok, gelo-
vitfch a presietenyich dastiv polym6ri najmA zvySenim
kvality monom6rov, znilenim obsahu kyslika v atmos-
f6re pri  synt6ze a pri  suSenipolymerov. Nehomogeni-
ty, ktor6 v polym6ri v procese synt6zy a spracovania
vznikn[, je potrebn6 odstr6nit  viacndsobnou f i l t rdciou
za poulilia kovovlich sit o vel'kosti otvorov a2 10-
15 nm. Na obr. 4 a 5 uvddzame priebeh filtrdcie dvoch
vzoriek PET s rozdielnymi vlastnostami.

Table 1. Reologick6 charakteristiky niektoryich vlaknityich typov polypropyl6nov pri Smykovej ryichlosti 20-100 s-l

Polym6r (J. )  * ,J E
Ts
oc

APur.t
ATs

PP Tatren
rF 411
PP TI 902

PP TH 901

PP Daplen
MT 58

Finapro
PPH
9069-S
PP TH 901
+ 0,2 % TiOz
PP TH 901
+ 0,1  oh

Black 7

270

230
250
250
265
200
215
250
230
250

250
265
250
265

0 ,56

0,49
0,55
0 ,61
0,68
0,47
0,50
0 ,61
0,43
0,45

0,62
0,68
0,63
0,69

0,70

0,55
0,73
0,97
0,98
0 ,81
0 ,81
0,88
0,56
0,59

0,99
0,99
0,90
'1 ,00

14,2

4 ,9
2 ,3

1 5 , 6
1 2 , 4
1 4 , 8
15,7
17,7
2 ,4
2 ,3

1 6 , 6
14,0
12,6
14,2

9 ,4 -12 ,3

2,8-4,2
1 , 4 - 1 , 9

8 ,5 -12 ,9
6,4-9,9

8,3-11,2
8,6-12,2
8 ,8 -14 ,1
1 ,7 -2 ,0
1 , 5 - 1 , 9

9 ,6 -12 ,9
7 ,1 -11  , 3
6,2-9,6

7,3-11,8

5 , 0

3 ,2
6 4

52,0
82,0
7 ,2
7 , 5

1 3 , 0
3 ,0
3 ,2

1 5 0 , 0
1 6 0 , 0

1 5 , 8
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Table 2. Reologick6 vlastnosti vysokomolekulovdho PET -e
A
E
g

6
Vzorka

polym6ru
4[Pa s]

Y= 67 s-1
n

( r = k  y " )
t r - T z z

2r"

1
2
3
4
5
6
7

1 1 1 0
1 5 1 0
1480
1250
1 320
1 280
940

0.88
0.73
0.73
0.71
0.59
0.57
0.52

64.4
47 .1
49.5
67.7
60.3
5 1 . 8
84.2

vltb
2+0

200

250i

Obr. 2 Oblast ustiilenei Worby PA 6 vl6kna

obr .4Z6v is |ost t |akuod6asupr i f i | t rdc i iPET(dobrdSpracovate l ' -
nos{)

o b r . 5 Z d v i s | o s t t | a k u o d 6 a s u p r i f i | t r 6 c i i P E T ( z t d s p r a c o v a t e | .
nost)

Spracovan iaas0zvy5en6n6rokyna is to tu techno lo -
gick6ho Procesu-

Nov6 technologie a stroin6 zariadenia

Produkcia text i lnfch vldkien zahriuie nekone6n6

a textiln6 vl6kna, kobercove BCF typy, kdbelove stri-

2ov6vl6kna'Vpos|ednomobdob(rozvojv|dkndrskych
a textilnych teci'rnologif dosiahol vysokf urovei' ktord

bola prezentovan6 u Europe, naimii  na poslednfch

Ouo"n expozicifuch ITMA v Hanoveri (1991) a v Mildrne

i iggSl. Podobnd vl istava bola na jar tohoto roku

v Greenwille v USA. Okrem toho sa vrcholov6 vlrob-

ky prezentuju kaZdorodne naimA na vfstave technic-

fydn textfli ivo Frankfurte nad/M, SNR av Parili ' Rad
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Obr. 3 Zdvislost vi 'stupn6ho t laku od Smykov6ho napdtia pre

PET rl = 100 dlg-'
1 - extrapol6cia AP na koniec kapil6ry

2 - extrapoldcia na 0,2 mm od konca kapilary

Spracovatel'sk6 vlastnosti polym6rov s0 zvldst zauii-

mave najma v srivislost i  s novfmi technol6giami

astrojnymzariadenim,kdedominujur4irobn6rfchlosti
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d'al5ich svetovfch a europsklich podujatf a konferencii
sa venuje najnov5fm poznatkom v uvedenej problema-
tike. Cielbm tejto 6asti prispevku je poukdzat na niek-
tor6 aspekty vfvoja vldkndrskych technol6gi i  ako
zvldkhovania, dlZenia, tvarovania a d'alSlch textilnlich
operdcii pri vfrobe vldkien v poslednfch rokoch a to
len v hlavnfch rysoch pri vyirobe vldkien.

Nekone6n6 vl6kna

V sudasnosti navrhovan6 technologie a zariadenia
predpokladaju pripravu a2 90 % objemu vldkien ces-
tou priameho zvldkiovania bezprostredne po synt6ze
polym6ru oproti  extruderovemu zvldkiovaniu, kto16
vyuZiva granulovanf polymer. Extruderov6 zvldkhova-
nie je viac orientovan6 na pripravu Specidlnych a mo-
difikovanyTch vlakien. Kon5trukcia taviacich a doprav-
nfch prvkov zvldkhovacieho zariadenia, podobne ofu-
kovacej Sachty a navljaclch elementov sa navrhuje
tak, aby minimalizovali vplyvy vedtice k neustdlen6mu
toku polym6ru a vldkna a to tak z hladiskaj materidlo-
v6ho ako aj energetick6ho. Kruhovd zvldkiovacia hla-
va sa muslvyznadovat dokonalou homogenitou teplo-
ty  pr i  min imdlnych st ratdch tepla.  Hubicovf  b lok je
zasunutf do kompaktn6ho telesa hlavy, aby sa mini-
malizoval i  teplotn6 vplyvy z ofukovacieho priestoru.
Technick6 rie5enie umoZiuje nichle nasadenie bloku.
Opakovan6 utesnenie, vd'aka samotesniacemu povr-
chu uZ nie je po zvli5enlteploty potrebn6. Zvldknova-
cf proces je rie5enli niektorfmi vel'mi progresivnymi
prvkami, ktor6 vedf pri vysokfch rlichlostiach k prlpra-

z v l d k r i .  b l o k

v z d u c h

v l . S k n o

i . - -  p r e p a r d c i a

ve vldkien s vysokou rovnomernostou vlastnosti. Niek-
tor6 z nich uvddzame v d'alSom [9-11].

Pre vysok6 ryichlosti zvldknovania sa vyvinul syst6m
tzv. ,,self regulated air withdrawal", ktor;i zabezpeduje
rovnomern6 ochladzovanie vldkna a jeho deformadno-
orientadn6 procesy pod zvldkfiovacou hubicou. Tento
efekt sa zfskava v perforovanej trubici, ktord je napev-
no uchytend na zvldkiovacf blok (obr. 6).

Nad'alej sa zvy5uju ndroky na monitorovanie a re-
guldciu zdkladnlich parametrov zvldkiovania, teploty ta-
venia, tlaku, teploty galiet, odtahovej 4ichlosti, aj ked'sy-
st6my s one line zabezpedenfm e5te nie s0 zaveden6.

Vo vfvoji su vSetky postupy zvldkiovania a prfpravy
vldkien (LOY, POY, FOY, FDY). Urobi l i  sa vfznamn6
zmeny na zvldkiovacej drdhe, kde je v sudasnosti na-
vrhovanyich niekolko varidcii a to od jednostupiov6ho
bezgaletov6ho zvldkhovania po ,,hot channel stret-
ching" proces. Vyihody a nevfhody jednotlivfch postu-
pov sa Studuju a polemizujri. Zastancovia galetovfch
prvkov medzi zvldknovacou hlavou a navijacim zaria-
denfm zdlraziujri ,,pufrovy" efekt medzistupna, ktoryi
zabezpeluje rovnomernost vlastnosti vldkien. V niek-
torlich prfpadoch je galetovf postup nutne pouZit jed-
noducho pre dosiahnut ie  poZadovan6ho d lZ iaceho
a orientacn6ho efetku vo vldkne, napr. pri  PA, PDY
vldknach. Negativny vplyv galiet sa prejavuje nerovno-
mernyim ohrevom zvdzku vldkien na povrchu galety
a naviac zvl i5enyimi ndkladmi. Z tohoto aspektu je
zaujimav6 nov6 rieSenie deformadneho procesu vld-
kien v hor0com vzduchom vyhrievanom kandli umies-
tnenom v strede zvl6kiovacej drdhy (obr. 7).

Textiln6 nekonedn6 vldkna s[ viid5inou tvarovan6
a pripravujfi sa v dlZiacotvarovacom procese POY vld-
kien najmd s ohl'adom na kvalitu a cenu. POY vldkna
ako medziprodukt sa vyuZivajri v priprave textilnyich
vldkien, najmii v sekvendnom dlliacozakrutovom
alebo dlZiaco-navljacom procese (draw-twisting, draw-
winding). Zariadenia dovolu ju zdrulovat vldkna s roz-
dielnymi parametrami zmr5tenia, vyfarbenia alebo tit-
ru. Zkkaltaj0 sa efekty pre vldkna so Specidlnym vy-
uZitim. DlZiaco-tvarovacie zariadenia maj0 pri vy55ich
r fch lost iach (PA nad 800,  PET nad 1200 m min-1)
dlh5ie ohrievacie a chladiace elementy. Pri celkovom
zn{len(,,vy5ky" strojov sa tento nedostatok rie5i pomo-
cou ohrevn6ho telesa tzv. ,,high temperature heater"
(HT).

Primdrna zona ohrievacieho telesa na dlZku 1m na-
miesto 2,5 m povodn6ho r ie5enia a teplotu od 300 'C

do 500 "C oproti setovacej teplote 200 "C. Vzdjomne
zdvisl6 parametre, ako teplota, dl lka ohrievacieho
a setovacieho telesa sa musia zladit tak, aby vldkno
malo teplotu setovacieho telesa pri opusteni HT ohre-
vu. Niektor6 firmy ponukaju nov6 S-Z frikcne remeio-
v6 agregdty, napr. s S zdkrutom, po ktorom spojenim
vldkien sa ziska beztorzny zdkrut.

Vo v5etklich prevedeniach stroje sri vybaven6 on-li-
ne syst6mom kontroly pnutia vldkien. Pritom sa sledu-

6
p r e v i r i o v a n i e

o d f a h

Obr. 6 Samoreguldcia chladenia vldkna pod hubicou

vldkna a textil 3 (3) 1 15-120 (1996) 1 1 9



ohrev

l r r r u  r 1 ; r l i r t  1 l u f r : l y  l r r r z

l ' l l Y  l l l , l '  o l u ' L ' v u

l ' 0  Y

g u l c t y

r  ohrevon l

r 0Y

d t l e n l e  z a

s  t u d a n a

F O Y

o h r e v  p r e d

g a l c t a m i

r 0 Y

k a r r d  I  o v y  u h r e v

g a l c l y  b e z  o f r r u v u

F O Y

Obr.7 S06asn6 technol6gie zvldkiovania hodvdbnych typov

j( nasledovn6 parametre:
- niZ5ia kon5trukcia strojov a vySSia operatfvnost
- Setrenie energiou a zn(lenie hlu6nosti (kaZd6 mies-

to md samostatnyi pohon)
- on-line kontrola kvality
- integrdcia tvarovacich strojov.

BCF kobercov6 typy vldkien

Klasickfmi operdciami BCF cestou sa pripravuju ko-
bercov6 typy od 500 do 4000 dtex. Ryichlosti navijania
vldkien z PA su do 4000 m min-1, pre polypropyl6n do
3 000 m min-1. Vel 'k6 usi l ie sa vyvi ja pre zlep5enie
kvality, najmd rovnomernosti vyfarbeni a a bezpruhovi-
tosti kobercov. Vodiaci p6r galiet priamo pod natldca-
cou komorou slirZi k zlep5eniu kvality tym,2e zabez-
pecuje rovnomern6 vytahovanie vldkna zo stladenej
vrstvy po tvarovani.Zariadenia s0 vybaven6 pridavnf-
mi prvkami na monitorovania pnutia.

Str iZov6 vl6kna

StriZov6 vldkna sa m0Zu vyrabat v konednom dvoj-
stupiovom procese alebo v jednostupnovom kompak-
tnom postupe. Dvojstupiovli proces je uprednostio-
vanyi pri vysokyich parametroch a jemnfch striZovyich
vldknach najmd v produkcii nad 20000 ton/rok.

Nevfhodou dvojstupiov6ho procesu je poZiadavka
priestoru. Chladiaca Sachta md dlZku 1,2 m pre PET

a 1,9 m pre PP vl6kna. Kontaktn6 l inky sa vyznaeuju
vellqim po6tom otvorov na hubici a n{zkymi zvldkhova-
cimi rfchlostami at iel krdtkou chladiacou Sachtou.
Tieto sri obmedzen6 najmd chladenim a zdrulovanfm
vldkien, napr. vldkna s jemnostou pod 3 dtex. Kontak-
tn6 l inky su vhodn6 pre pripravu vldkien jemnosti  1-
3 dtex a s[ zaujfmav6 najmd z hl'adiska ekonomick6-
ho a f lexibi l i ty napr. pre modif ikdciu a farbenie v hmo-
le a z hl'adiska celkov6ho zlep5enia kvality vldkien.

Pre konednf upravu v procese vfroby str iZovfch
vldkien sa doporucuj0 dva sposoby a to konvertorov6
,,crush cutting" (PP, PE, PA) a,,stretch breaking" spra-
covanie vldkien (PAN).
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zo zAHRANlCttvctr ensoPtsov

Farbenie z nadkrit ick6ho CO2 pokusy s r6znymi
tr iedami farbiv
MELLIAND TEXTILBERICHTE, 76, 1995, 6. 12, S.
1092-1096

V dlanku sa na zlklade prikladov dokazuje, Ze
okrem disperznyich farbiv, ktor6 sa doposial'pouZivali
pri  farbenlv nadkrit ickom COr, je pre tento u6el moZ-
n6 pouZit aj si lnej5ie polarne farbiv6, r lznych tr ied.
Rozpri5tacia schopnost CO, v nadkritickom stave (kri-
t ickl i  bod 31 "C,7,4 MPa zodpovedd mdlo poldrnym
organickyim rozpri5tadldm, akfm je napr. nhexdn. Zis-
tilo sa, 2e na farbenie vl6kenn6ho materidlu stadi roz-
pustit silne poldrne farbivd (napr. Purpurin s tromi hyd-
roxilovfmi skupinami) alebo i6nov6 farbivd (metyl6no-
vd modrd) prfpadne indikdtorov6 farbivd obsahujfce
karboxylov6 skupiny. Je zrejmf, Ze sa pri tom jednd
o tvorbu elektronoWch pdrov v nadkritickom prostredi.
NadkritickV NrO s podobnymityzikalnymi ddtami vyka-
zuje vzhl'adom na svoju vy55iu dielektrickri kon5tantu
o nie6o lepSiu rozpustnost pre organick6 latky. Vyfar-
benia s vySSie uvedenlimi farbivami v NrO sti svetlej-
Sie neZ v CO2.

Posudzovanie ohrozenia v6d na priklade text i l -
nfch pomocnfch prostr iedkov
MELLIAND TEXTILBERICHTE, 76, 1 995, c. 12,
s. 1 100-1 104

Mnoh6 firmy zaoberajfce sa textilnfm zo5l'achtova-
nim nie s0 schopne interpretovat ekologicke [daje
o produktoch a vyvodit z nich zdvery pre zodpovedn6
konanie vo vztahu k Zivotn6mu prostrediu. Preto sa
uskuto6nil pokus, ktor6ho cielbm bolo vykonal z [da-
jov o ekologi i  zhrf iujr ice posfdenie nebezpedenstva
produktov pre vodu. Hlavnyim kriteriom klasifikdcie je
toxicita pre vodu. Parametre ,,biologicka odb0ratel-
nost" a ,,bioakumuldcia" sa pritom povaZujti za sekun-
ddrne. Tento model sa idedlne hodfna to, aby upozor-
nil na nebezpedenstvo priameho zavddzania produk-
tov do vod. Vo vdd5ine priemyselnfch 5t6tov sa vSak
odpadov6 vody obydajne najskor upravujri v cistidkdch
odpadovfch vdd a aZ potom odvddzajti do prirodnyich
vod. V cldnku popisanyi koncept BEWAG sa pokfSa
klasifikovat chemikalie podl'a sprdvania sa relevantn6-
ho pre distidky odpadovfch vOd.

Kontrola takt i lnfch vlastnosti  syst6mami
Kawabata, FAST a ITV
MELLIAND TEXTILBERICHTE, T6, 1995, d. 12, s. 1 1 13

Takti ln6 vlastnosti  text i lnyich materidlov ako su
mtikkost, ohmat, objemnost atd'. maju velkf vfznam
pre posudzovanie uZitkovej hodnoty. MoZnosti kvanti-
tat ivneho posrldenia sa doposial 'obmedzovali  na skf -
Sanie pomocou meracieho syst6mu Kawabata, ktor6-
ho zaobstaranie je n6kladn6 a pouZit ie dasovo ndro6-
n6. Preto boli r.a zdklade simuldcie namdhania, resp.

vl1kna a textil 3 (3) 1 21-125 (1996)

fcinnyich mechanizmov vyvinut6 sku5obne koncepcie,
ktor6 umoZnujf s nlzkymi ndkladmi posudzovat taktil-
n6 vlastnosti tkanin. Spracovanie zdmeru sa uskuto6-
nilo na priklade r6znych kvalit tkanfn zo 100 %nej ba-
vlny, vlny, polyamidu a zmesi PES/bavlna. Vyisledky
meranf potvrdzuju,2e je moZn6 rfchle a na ndklady
nendrodn6 zistenie taktilnych vlastnostf pomocou po-
uZitfch alternativnych skrl5obnfch metod (u metody
FAST s obmedzenim). Z[skan6 hodnoty dobre korelu-
jtl s vac5inou hodnOt dosiahnu\ich met6dou Kawabata.

Podr6Zdenie pokoZky text i l iami za Standard-
nfch podmienok potenia u pacientov s atopic-
kfm ekz6mom
MELLIAND TEXTILBERICHTE, 76, 1 995, E. 12,
s. 1 1 16-1121

At6piou sa rozumie geneticky determinovand dispo-
z[cia k precitlivosti a s tyim spojenyim reakcidm voci
substancidm Zivotn6ho prost redia,  resp.  denn6ho
Zivota, 6o sa na pokoZke prejavuje ako ekz6m, na sliz-
niciach ako alergicka r init ida, resp. alergickd astma.
Typickyim klinickfm priznakom tyichto osob je neznd-
Sanlivost vlny, to znamenA, 2e vlnen6 text i l ie s0 na
pokoZke pocitovan6 neprijemne a zosilfrujri svrbenie
pokoZky. Pri6inou je zrejme skor iritivna neZ alergickd
reakcia spdsobend hrub5lmi vldknami a povrchovou
Struktfrou Zivo6[5nej vlny. V cldnku sri uveden6 vyi-
sledky skriSok nosenia textilnlich vlirobkov z bavlny,
resp. PES vlakien v roznych kon5trukcidch, pridom sa
zistovala a porovndvala znd5anlivost na pokoZku za
Standardnl ich podmienok potenia u 20ich pacientov
s atopickfm ekz6mom, psoriazou a 20ich kontrolnlich
osob. Pleteniny sa na charakterizovanie povrchu sku-
mali elektronovlim mikroskopom.

Tdroie odberu
TENSIDE SURFACIANIS DETERGEIVIS, 32, 1995,
d. 5, s. 448-452

Uvedenyi je zoznam firiem dodavajticich suroviny,
pomocn6 l6tky, 4irobky, stroje, prfstroje a prfslu5en-
stvo. Zoznam obsahuje presn6 adresy firiem a sorti-
ment ponukanfch vlirobkov. Medzi nimi su napr. pros-
tr iedky na antistat ickri  upravu, biel iace prostr iedky,
emulgdtory pre kozmetickf a farmaceutickf a textilny
priemysel, emulgdtory na Specidlne aplikdcie, enzymy
pre priemysel pracich prostriedkov, prostriedky na ne-
horl'avi Ipravu, hydrofobizadnf prostriedky, silikono-
v6 odpeiovade a impregnacn6 prostriedky, rdzne ty-
py tenzidov, ddvkovacie zariadenia, prlstroje na mera-
nie farieb atd'.

Cert i f ikovan6 organick6 Standardy
TENSIDE SURFACIANTS DETERGENTS, 32, 1995,
d. 6, s. 469

Novf program Baker GrossGerau zahfila vySe 600
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Standardov pre analyt iku Zivotn6ho prostredia. Ob-
siahnut6 su v iom tak pevn6 substancie ako aj roz-
pusten6 6ist6 latky a zmesi. V5etky produkty sa vyr6-
baju, bal ia a distr ibuujr i  podl 'a ISO 9001. Ku kaZd6mu
baleniu je priloZenf certifikdt o analfze abezpednos-
tny list. Certifikovanfm Standardom sa venuje zvl65tna
pozornost. U tlichto sa skfma koncentrdcia, homoge-
nita a stabilita dvomi akreditovanfmi odbornfmi labo-
ratoriami najmenej dvomi nezdvislyimi analyt ickl imi
metodami.

Sposob odburavania niektorfch anionovfch ten-
zidov a alkoholetoxyl6tov v Carassius Auratus
TENSIDE SURFACIANTS DETERGENTS, 32, 1995,
6. 6, s. 498-503

Uveden6 je zhrnutie doposial '  nezverejnenfch ddt
o zostatkovyich mnoZstvdch niektoryich hlavnfch tried
anionovlich a neiono4ich tenzidov v karasoch zlatfch.
T ieto ddta bol i  z iskan6 v sedemdesiatych rokoch.
V5etky tenzidy bol i  rybami pri jat6, metabolizovane
a eliminovan6. U karasov zlatlich, ktor6 po dobu trva-
nia pokusu neboli  kfmene, prebiehala el imindcia vf-
razne pomalSie v dosledku men5ej tvorby a vyludo-
vnaia Zlde. Z analyzy metabolitov vyplynulo, Ze odbri-
ravanie anionovyich tenzidov a alkoholetoxyl6tov sa
uskutodfiuje cez omegaoxiddciu s ndslednou betaoxi-
ddciou. Toto vedie k tuorbe metabolitov rryichodiskov6ho
materidlu s krdtkym retazcom, ktor6 maju pre svoju sil-
ne znflenri lipoflliu, a tfm aj toxicitu malf r4iznam.

Alky lpolyg lukozidy ekologick6 zhodnotenie
novej gener6cie neionovfch tenzidov
TENSIDE SURFACIANTS DETERGEA/TS, 32, 1995,
d.  6,  s .  515-521

Alkylpolyglukozidy vyroben6 z prfrodnfch surovin
tvoria novf skupinu neionovl ich tenzidov s mnohyTmi
apl ikacnfmi oblastami. Pre ich rastuci technickf v!-
znam sa uskutodnilo ich rozsiahle ekologick6 vyhod-
notenie.  Pr i tom sa z is toval i  aerobne a anaerobne
vlastnosti odburavania ako aj ekologickotoxikologick6
sprdvanie sa v Standardnfch testoch a v rozsiahlej-
Sich skri5kach. Alkylpolyglukozidy sa pritom prejavili
ako tenzidy, ktor6 su za kaZdyTch podmienok Zivotn6-
ho prostredia I'ahko a fplne odbfratelh6 a vyznadujri
sa priaznivfmi ekologickotoxikologickfmi vlastnosta-
mi. Zhodnotenie rizika pre Zivotn6 prostredie, ktor6 bo-
lo vykonane na zdklade tyichto ddt, bolo mimoriadne
priaznive a! za predpokladu nere6lne prisnych rdmco-
vlich podmienok.

Si l ikony v modernej hydrofobnej uprave
TEXTILVEREDLUNG, 30, 1995, 6. 11112, s.256-262

Skumali sa vlastnosti  tkanfn z polyamidovl ich f i la-
mentov upravenfch r6znymi hydrofobizacnfmi pros-
t r iedkami.  ROzne v lastnost i  tkanin sa skfmal i  pred
a po impregndci ia u jedn6ho typu tkaniny aj po prani.
Zist i lo sa, Ze tak pokial ' ide o vodoodpudzujr ici  udinok
ako aj o stdlost v pranI najlep5ie vlisledky sa dosahu-
ju s polysi loxdnovou emulziou. O niedo menej dobr6
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vfs ledky ddva z lucenina h l in ika,  chromu a steardt -
chloridu, najmenej uspokojive vyis- ledky sa dociel i l i
s emulziou stearanu zirkonidit6ho. Dalej sa zist i lo, Ze
skuman6 vlastnosti  zdvisia v znadnej miere od Struk-
t[ry upravovanej tkaniny. Pokial'ide o aspekty hospo-
ddrnosti ,  moZno pre ne vyvodit nasledujuce zAvery.
Hocije cena silikonov vyrazne vySSia neZ cena ostat-
nfch dvoch typov hydrofobizadnfch prostr iedkov,
vfrobn6 ndklady sa t l im len nepatrne zvy5ujf a ich
zvfSenie je kompenzovan6 vyrazne lepSimi vlastnos-
tami tovaru upravovan6ho si l ikonmi.

MORAPEX A vyroben6 pifdesiate zariadenie
TEXTILVEREDLUNG, 30, 1995, 6. 11112, s.282-283

Firma HabotexConsulting vyvinula svojou technikou
MORAPEX A metodu, ktord umoZiuje rfchlu a relatlv-
ne lacnu kontrolu,,vnutorneho stavu" skuSobnej vzor-
ky. Pomocou extrakcie sa dd zistit obsah zvySkovych
chemik6liI a zvy5koWch 5l[cht, nezafixovan6ho farbiva
atd'. v textile. Postup a prfsluSn6 zariadenie sa pouZi-
vaju na skri5anie kvality a zabezpedenie kvality pri
vstupe tovaru, v medzioperacnej a vystupnej kontrole

zakaldym bez poru5enia sku5anej vzorky. Postup
a zariadenie boli prihldsen6 k patentovej a zndmkovej
ochrane vo v5etkfch priemyselnfch krajindch. Pred-
neddvnom vyrobila firma Mathis AG uZ pdtdesiate za-
r iadenie MORAPEX A. Uvedend f irma md vyhradne
prdvo vfroby a diastodne - po dohovore s Habotex
Consulting - aj prdvo predaja na celom svete.

Nespr6vne pozit ivne n6lezy Skodlivin v text i l i6ch
TEXTILVEREDLUNG, S0, 1995, 6. 11112, s. 284

Nemeck6 Nariadenie o spotrebnfch predmetoch za-
kazuje medzi inlim predaj textilif vyfarbenfch azofarbi-
vami, ktor6 moZu uvoliovat rakovinotvorn6 aromatic-
k6 aminy.  Hoci  bola lehota nadobudnut ia  udinnost i
tohto zAkazu viackrdt posunutd (naposledy na 30. 9.
1996), pripravovany zakaz vyvolal vlnu poZiadaviek na
analyzy u Nemeck6ho vfskumn6ho ristavu vlndrskeho
ako aj u ostatnfch laboratoriiSpecializovanych na pris-
lu5n6 rozbory. Predov5etkfm obchodnici a n6kupn6
oddelenia obchodnl ich domov sa chcr i  ubezpeci t
v tom, Ze nimi importovan6 textilie zodpovedaju tomu-
to predpisu. V su6asnosti v5ak eSte neexistujri jednot-
n6 metody skfmania rakovinotvornyich amfnov, preto
sa m6 problematikou vypracovania prislu5nej skuSob-
nej metody zaoberat pracovnyi okruh analytiky zak6,-
zanych farbiv, ku ktoremu md byt priclenend aj skupi-
na analytiky taZkfch kovov a textilu.

N6bytkov6 lStky: ochrana vodi roztodom
ITB Veredlung, 41 , 1995, 6. 4, s. 44-48

Roztode zaprldinuju alergie, ktorfmi trpiv sridasnosti
H % obyvatelstva. Preto je st6le doleZitej5ia antimik-
robidlna fprava napr. bytovfch textili i a textili i pre do-
mdcnost. Ak sa vhodnyimi prostriedkami zabrani mno-
Zeniu mikroorganizmov, vedie to k preruSeniu vyZivo-
v6ho relazca roztodov, a tfm kv'fraznfmu zniZeniu
ich populdcie. Na ochranu vfrobkov, ktore sa neperu,
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alebo peru len zriedka, sa pouZivaj0 textiln6 pomocn6
prostr iedky.  Okrem uZ zndmych ant ibakter id lnych
prostriedkov bol uvedenyi na trh novy prfpravok,,ACTI-
GARD" zabranujuci bujneniu nielen mikroorganizmov
ale aj roztodov. Je ur6enyi na textiln6 vldkna, koberce,
ndbytkov6 ldtky, vl iplne a PUR peny. Popisanl i  je
sposob jeho posobenia, sku5ky a vyTsledky pokusov
zameranfch na zistenie jeho udinnosti ,  pouZit ie avi-
hody (prevencia vodi astme a alergidm, odstrdnenie
zdpachu z potu a plesnf atd'.).

THENAirf low AFS
ITB Veredlung,4 l  ,1995,  d.  4 ,  s .  86

Vysokotepelnf tryskovli farbiaci stroj TH ENAirflow
AFS pracujrici s patentovanyim aerodynamickfm sys-
t6mom sa vyr6ba uZ vo Stvrtej generdcii ako typ AFS
+ T s menovitou kapacitou 250 kglnadrZ. Univerzdlna
pouZitelhost sa rozSfrila, takle stroj moZno pouZit aj na
tak6 materidly ako Cupro, Tencel, Lyocell. Zariadenie
sa dd pouZit ako farbiaci stroj, ale aj ako bubnovd su-
Sicka, takle oba procesy moZu prebehnrit v tom istom
stroji. Dosahovand uspora vody predstavuje cca 50 %.
Rozdieln6 mnoZstvd ndplne nemaj0 prakticky Ziadny
vplyv na pomer kfpela. Vd'aka aZ vySe 40 percentnfm
uspordm chemik6lii a textilnfch pomocnyich prostried-
kov je moZn6 zntlit zalalenie odpadovlich vod pri
reaktivnom farbeni o viac neZ o jednu tret inu, pridom
moZno fp lne qpust i t  od pr iddvania odpeiovacich
prostr iedkov.  Dal5fmi  v fhodami s [  uspora dasu
a vysokd produkcia.

Pristroje na skuSanie vlny podlh Standardu IWTO
ITB GarnFldchenherstellung, 41 , 1995, d. 4, s. 132

Pristroj na meranie jemnosti vlny USTER OFDA 100
zistuje strednu hodnotu a rozdelenie jemnosti  vl6ken.
Pristroj dosiahol uZ v roku 1991 status testovacej me-
tody Draft TM|TWO4791 u organizacie lnternational
Wool Testing Organization. OFDA je v sudasnosti naj-
vfkonnejSi syst6m na stanovenie jemnosti  vlnenfch
a Zivodi5nych vldken. Za pouZit ia digitalneho spraco-
vania obrazu sri vSetky funkcie programovo riaden6.
Inteligentnf software OFDA moZno kedykolVek pris-
pOsobovat najnovSiemu stavu vyivoja. Meranie prebie-
ha r l ichlo, vel 'mi presne a s doposial 'nedosiahnutou
reprodukovatel 'nostou. Vzorka vldkna sa pri  merani
nezni6i a moZe sa uschovat pre porovnanie.

Novf sp6sob l ikviddcie odpadovfch vod
MELLIAND TEXTILBERICHTE, TT, 1996, 6. 1/2, s. 50

Firma Chemieanlagenbau Stassfur t  AG vyv inula
ucinnli mechanickochemickf koncept spracovania od-
padovlich vod. V zdvislosti od pouZitia adsorpcn6ho
prostriedku dochddza k odbtiraniu disperznlich, reak-
tivnych, sirnych farbfv a azofarbfv. Sfcasne sa v odpa-
dovfch vod6ch znft i  mnoZstvo viacerl ich Skodlivfn.
Okrem odfarbenia a zn{Zenia hodnot  CHSK, resp.
BSK5 prebehne_s vysokou udinnostou aj el imindcia
taZkfch kovov. Ciastodne sa vSak zredukuju aj orga-
nick6 obsahov6 latky ako su aromatick6 a chlorovan6
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uhlbvodiky. V cldnku je na zdklade sch6matick6ho
zobr azeni a j ed notl ivf ch p rocesovlich stu pn ov po p isa-
nf princip novej metody distenia odpadovfch vod
a v tabulkovej forme sti uveden6 hodnoty zn{Lenia ob-
sahu Skodlivin po uprave odpadovfch v6d (Cu, Mn,
Cr, Al, Zn atd'.) ako aj dosiahnut6 zmena d'alSich pa-
rametrov (farba, pH, zakal, tvrdost vody atd'.).

D ILOOM HSC, ,Hyperpunch"
MELLIAND TEXTILBERICHTE, 77, 1996, c. 3, s. 1 12

V oblasti  postupov spevnovania rfn je technika vpi-
chovania najuniverzdlnejSia. Na vpichovanie sa hodia
takmer v5etky druhy vl6ken ako napr. PP, PES, PA,
aramidov6 v ldkna (Nomex,  Kevlar) ,  PAN, v iskoza,
vldkna z regenerovanej celulozy, teflon, uhlikove vldk-
na, sklen6 a ostatn6 miner6lne vldkna, kovove vl6kna,
v lna a bavlna,  kokosove v l6kna,  s isa l ,  ju ta a l 'an.
Okrem toho je rozsah materidlov, ktor6 sa dajri vpicho-
vat, pokial ' ide o ploSnu hmotnost extr6mne velkf (od
cca 50 glm' u jemnlich vldkien a2 po niekol 'ko kg
u hrubfch vldkien).Za r idelom speviovania I 'ahkfch
a jemnfch rfin zo striZovfch vlakien a lahkyich run vy-
robenyich pod tryskou vyvinula firma DILO novu tech-
n iku  vp ichovan ia  s  n6zvom DILOOM HSC Hyper -
punch, ktord je v clanku popisan6. Uvedene sri aj d'al-
5ie aktivi ty f i rmy (napr. syst6m riadenia kval i ty DIN
rso e001).

Sekund6rne  emis ie  fo rma ldehydu  z  tex t i l n fch
podlahovfch kryt in
MELLIAND TEXTILBERICHTE, TT, 1996, 6. 3,
s .  136-140

Formaldehyd v bytoch mOZe poch6dzat z roznych
zdrojov. Okrem textilnfch podlahovfch krytin to moZu
byt aj stavebn6 materidly najroznejSieho druhu. Textil-
n6 podlahov6 kryt iny vSak mOZu formaldehyd absor-
bovat I z ovzduSia miestnosti, akumulovat ho a po-
tom uvol'novat. Za ucelom stanovenia urovne takejto
opdtovnej  emis ie sa skumal i  sorpcn6 v lastnost i
rOznych vldkien a z nich vyrobenfch vlirobkov. Tieto
zahfnali stanovenie sorp6nej kinetiky v diferencova-
nfch podmienkach a priebeh desorpcie za podmie-
nok, ktor6 imitujr.r normdlne pouZfvanie ako aj za pod-
mienok zrlichlenej desorpcie vo vodnom prostredi. Za
nepriaznivyich podmienok (vysokd koncentrdcia for-
maldehydu v ovzdu5i miestnosti, nedostatodn6 vetra-
nie) mOZu podlahov6 kryt iny absorbovat a ndsledne
uvoliovat znadn6 mnoZstv6 formaldehyd u.

Sk f iman ie  v fznamu pene t rdc ie  ako  f yz ikd lno -
chemick6ho faktora pre praciu a dist iacu udinnost '
TENSIDE SURFACIANTS DETERGENTS, 33, 1996,
6. 1, s. 37-41

Fyzikalnochemick6 procesy, oznadovan6 srihrnne
ako penetrdcia, sa diskutuju uZ niekolko rokov. V mi-
nulost i  sa skfmala penetr6c ia molekul  tenz idov do
substrdtov Spiny ako diastkovf krok oddelenia tuku od
pevnfch povrchov. V rdmci predloZenej prdce sa ten-
to proces skfmal pomocou techniky FTIRATR. T6to
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metoda ddva moZnost kontinudlne sledovat proces
penetrdcie. Preverovala sa relevancia vfsledkov pre
optimalizdciu pracich a cistiacich syst6mov na zakla-
de s6riovfch pracich pokusov. Ziskan6 vfsledky po-
tvrdi l i ,  Ze penetraciu moZno povaZovat za prim6rny
krok pracieho procesu. Z toho vyplfvajf moZnosti op-
t imalizdcie procesu.

Vzt'ahy Struktfiry a aktivity medzi Strukturou ten-
zidov a pracou udinnosfou
TENSIDE SURFACIANTS DETERGENTS, 33, 1996,
6. '1 

, s. 42-45
Vfsledkom sndh o popfsanie makroskopicky mera-

tel 'nej vlastnosti  (cist iaca Icinnost) mikroskopickyimi
dasticami srj  rozne modely, pri  ktorl ich sa spravidla
jednd o praktick6 matematick6 koncepty. Jednyim
z nich je molekuldrna topologia, ktorej cielbm je odvo-
dit  kvanti tat lvne vztahy medzi atomdrnym modelom
zludeniny a jej fyzikdlnochemickfmi vlli, Ze penetrdciu
moZno povaZovat za primarny krok pracieho procesu.
Z toho vypllivaju moZnosti optimaliz6cie procesu.

Vzt 'ahy Struktury a aktivi ty medzi Strukturou ten-
zidov a pracou u6innosfou

TENSIDE SURFACTANTS DETERGEAITS, 33,
1996, d. 1 , s. 42-45

Vyis ledkom sndh o popisanie makroskopicky
merate l 'ne j  v lastnost i  (c is t iaca uc innost)  mikro-
skopick;imi casticani s0 r6zne modely, pri ktorfch sa
spravidla jednd o praktick6 matematick6 koncepty.
Jednfm z nich je molekul6rna topologia, ktorej cielbm
je odvodit kvanti tatfvne vztahy medzi atomdrnym
modelom zludeniny a jej fyzikdlno-chemick;imi vlast-
nostami (OSAR = Quantitative Structure Activity Rela-
tionship). V r6mci predloZenej prdce sa skumaju kvan-
titativne vztahy medzi distiacou ridinnostou a Struktu-
rou vybranfch neiono4ich tenzidov. Zfskan6 vlisledky
dovol'uj0 lep5ie predpovedat vplyv vlastnostf tenzidu
na vyisledok prania.

Niekol 'ko celkom novfch japonskfch vl6ken.
JTN, '1 994, 6. 12, s. 62, 65, 91 -92.

Vldkno CRABIYON na baze celu lozy vyv inula fa
Omikenshi Co. Ltd. na bdze Specidlneho zvldkiovania
chitinu bez organicklich rozpudtadiel. Prvfkrdt na sve-
te tak bola priemyselne zvl6dnutd premena chit inu na
viskozu. Chit inovd viskoza sa kombinuje s celulozo-
vou, rozpustfsa v roztoku NaOH, homogenizuje sa (6o
do usporiadania molekul) a zvldkf iuje. Vl6kno md bak-
tericidne, antiplesnovti  a dezodoracn6 fcinky chit fnu,
vysokri  absorbciu vlhkosti ,  mdkkyi ohmat a zvfSenf
farbitel'nost priamymi a kyslyimi farbivami. Aktivuje aj
kl icenie a rast zeleniny.

Si ln6 expanzia lyocelovfch vl6ken.
Chemical Fibers lnternational,45,6. 5, 1995, s. 342.

Do r. 2000 sa podfta s kapacitou cca 100 000 t/rok
lyocelovlich vldken. Hlavnfmi vfrobcami sti Courtaul-
ds, Lenzing a Akzo, najnovSie TITK Rudolstadt. Tieto
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vldkna sa vyuZlvaju hlavne do vrchn6ho o5atenia, ale
aj pre Specidlne typy text i l i i ,  kde zvy5end f ibr i l6cia je
vlihodou. Lyocelov6 vldkna v TITK zalial'produkuje la-
boratorna linka a hlhda sa investor na zavedenie toho-
to procesu, znameho ako ALCERU (alternativna celu-
lozaz Rudolstadtu) .  V septembr i  1996 TITK bude or-
ganizovat medzin6rodnI konferenciu o celulozovych
lyocelovyich vl6knach. Lyocelov6 vldkna obdrZali cer-
tifiket kvality podl'a EkoTex Standard 100.

Vyfarbitel 'n6 polyolef inov6 vl6kna vyvinut6 spo-
lo6nostou Lyondel l .
ATl ,  mAj  1995,  s .  FW 12.

Divizia Lyondell Polymers (Houston) vyvinula postup
na vfrobu polyolef lnovej hmoty vhodnej pre vyrobu
vldkien. Novd technologia umoZnuje vyirobcom vldkien
vyrdbat polyoleffnov6 vldkna I'ahko a trvalo vyfarbitel-
n6 disperznlimi farbivami. Vldkna si pritom zachovdva-
jf v5etky rnihodne vlastnosti polypropyl6nu, ako je n[z-
ka hustota, odolnost voci pl iesf iam a za5pineniu, odol-
nost voci vlhkosti  a nizka tvorba stat ickej elektr iny.
Vldkno bude pouZivan6 v textilnom priemysle a na v1i-
robu kobercov, kde napr. nahradi doteraz pouZivan6
PP vldkno vyfarbovanti  nikelcheldtovfmi farbivami,
dfm sa zlepSf vyrazne ekologia vfroby.

Nov6 tepelne odoln6 a ohf iovzdorn6 v l6kno.
Textile Technology lnternational, 1996, s. 33.

lde o vldkno s obchodn;im ndzvom BASOFIL, prip-
raven6 nabAze melamfnu. Chemicku Strukt0ru moZno
charakterizovat ako kondenzadnli produkt medzi me-
lamlnom a formaldehydom. Md trojrozmernu sietovu
Struktf ru, obdobne ako je to u termosetujucich Zivic.
Basofi l  sa vyrdba na pi lotnej l inke f irmy BASF v Lud-
wigshafene.  V c l6nku su uveden6 mnoh6 uZi tkov6
vlastnosti  vldkna Basofi l .  Hlavn6 oblasti  apl ik6cie s[
predov5etkfm ochrann6 odevy a textilie.

Vl6knarenskf  polypropyl6n HOSTALEN.
Chemical Fibers lnternational (CFI), 45,6,.12, decem-
ber  1995 ,  s .455 .

Firma Hoechst so svojou 35 rodnou tradlciou vyr6-
ba a doddva Sirokli sortiment PP granuldtov pre textil-
n6 vl6kna. V Europe existujri traja vlirobcovia Hostale-
nu,  a to  Knapsack{Nemecko) ,  L i l lebonne (Francfz-
sko) a Terragone (Spanielsko), ktorf su vybaveni tes-
tovacimi laboratoriami. Od r. 1985 f irma Hoechst pra-
covala na vyivoji metalocenovlTch katalyzdtorov pre
PP. V sfdasnosti  md k dispozici i  mnoh6 typy PP pre
texti I n6 vl dkn a. M etal oc6 nov6 kalaly z{tory ovp lyvn uj u
stereoregularitu retazcov pri polymerizAcii,6im sa me-
nia mnoh6 spracovatelsk6 vlastnosti  polypropyl6nu.

Nov6 gene r6ci a m u ltifi lamentn y ch zvl{kiova-
c ich zar iadeni  pre PP.
Chemical Fibers lnternational, 45,6. 5, 1995, s. 381 .

lde o zariadenie rakuskej firmy Starlinger, tzv. As-
trof i l  l inku. Jedna z nich umoZfiuje pripravit  vysoko-
pevn6 vl6kna (7,5-8,5 g/den) a bola vystavovand na
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ITMA '95. Vfkony t l ichto l iniek s[ 90-160 kg/h. Sp"-
ci6lna uprava extrfdera dovol'uje pripravit vldkna s vy-
bornfmi  s t6 lostami  a rovnomernostou vyfarbenia.
V5etky linky su riplne komputerizovane. Linky sri tieZ
vhodne na pripravu PAD vl6kien.

Svetovd expanzia polyesterovfch a PP vl6kien.
ManMade Fiber Year Book (CFl), 1995, s. 5.

V cl6nku sr.r charakterizovane zmeny, ktor6 sa usku-
tocni l i  v poslednfch desiat ich rokoch vo vldknaren-
skom priemysle vo svete. Uvadza sa, Ze najviac
vzrdstla produkcia polyesterovych vldkien. Dosiahnu-
tie svetovej produkcie polypropyl6novlich vlakien na
tirovni 3,8 mil ionov ton je dOkazom, Ze aj t ieto vldkna
sa zaradili medzi pruZne sa rozvfjajuce vldknarensk6
komodity. Vyiznamnli rozvoj tiel zaznamenali nov6 ty-
py vldkien ako napr. vldkna elastanove a lyocelov6.
Predpokladd sa, Ze v nasledujricom obdobiv spotrebe
vl6kien budu nadalej prevladat vldkna syntetick6.

Vfroba polyo lef inovfch v lSken 3,8 mi l ionov ton.
ManMade Fiber Year Book (CFl), 1995, s. 27.

V poslednlich rokoch polypropyl6nov6 vldkna spo-
medzi polyolefinov ziskali najvdcsiuiznam. Je to najmti
pre nizku cenu, Sirokyi rozsah produktov a ich aplikac-
nlich oblastf, zaujimave vlastnosti, a najmd pre ich naj-
vticSiu aplikacn[ oblast technicke textilie. Dosiahnutie
svetovej produkcie na urovni 3,8 mil. ton znamena,2e
4iroba PP vldken predstihla vlirobu vl6ken akrylovlich.

Viac PP vl6ken pre netkan6 text i l ie.
Chemical Fibers lnternational (CFl),46, januar 1996, s. 95.

Podl 'a informdcii  od vl irobcov netkanfch textf l i i
v Europe, ktori  s[ zdruZeni v asociaci i  EDANA v Bru-
sel i ,  tento priemysel v r.  1994 vzrastol o 8 %. Medzi
najdoleZitej5ie materidly, pouZivan6 v tomto priemys-
le sa zaradluju polypropyl6nov6 vldkna. Je uvedend ta-
bulka, ktord ukazuje spotrebu vldken a polym6rov pre
netkan6 textflie v zdpadnej Europe v r. 1994.

INSTRUCTIONS

The magazine,,Vl6kna a textil" is the scientific and
professional magazine, with a view to the chemicaltech-
nology of f ibres and text i les, with emphasis to man-
made fibres, processes of their production, to their struc-
ture and properties, to processes of fibre finishing and
dyeing, to f ibrous and text i le engineering. The original
works and works of background researches, new
physico-analytical methods and articles about the devel-
opment of fibres and textiles and about the marketing of
these materials will be published in the magazine.

Manuscr ip t
The original art icles are required to be writ ten in

English language (maximum 12 type-writ ten pages)
wi th annotat ion in  German and Russian languages
(maximum '10 l ines) and with summary by the author
in Slovak language (max. 3 type-writ ten pages). The
other parts of the magazine will be published in Slovak
language, the advert isements wil l  be published in a
language according to the mutual agreement.
- The f irst page of the manuscript has to contain:

r The name of the art icle.
r The init ials of the f irst names and also

surnames of the authors.
o The complete address of the working place of
the authors.

- The manuscript has to be type-written at the size 44
in standard form, 30 l ines with 65 beates, at a page.
The total number of f igures and tables would have
been less than 10.
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FOR AUTORS

- The pictures would have been drawn at the tracing
paper or Bristol board, drawn round by black ink, num-
bered by Arabic numerals.
- The tables would have been written at an individual
piece of paper with number and name.
- Photos and schemes have to be sufficiently contras-
tive at a photographic paper or to be drawn at a white
paper.
- Equations and schemes are stated r ight in the next.
- Numbers of the figures and tables shall be stated in
the next at the left margin.
- Physical and technical quantities have to be quanti-
f ied in Sl units. names and abbreviat ions of chemical
materials have to be stated according to the UPAC
standard.
- References in the text have to be in square brack-
ets and literature cited at the end of the text has to re-
spect the international conventions.
- The manuscript together with the tables and f igures
are demanded in original copy.

Address of the Editor Off ice:

"Vldkna a textil", the Editor Office,
VfskumnV ustav chemickfch vldken
(Research Inst i tute for Man-Made Fibres)
Dr.Daniel Kel lo
O59 21 Svit
Slovak Republic
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PATENTY

Zariadenie pre kontinu6lnu f i l t r6ciu roztavenfch
polym6rov
us 5 462 653
Maji tel ' :  Hi l ls Inc.
B 01 D 33/00

Zlep5enyi  kont inudlny vel 'koplo5nyi  f i l ter  vyuZ:a
jednoduchf venti l  pre r iadenie toku taveniny do min.
dvoch, s vlihodou 3 alebo viacenich filtradnlich zostdv.
V neutrdlnej polohe venti l  rozdel 'uje tok rovnako do
kaZdej filtracnej zostavy. V prfpade upchatia niektorej
zo zostdv ventil sa prestavf tak, aby sa vtok do neho
rozdelil medzi zvy5n6 zostavy. Uvolhenie tlaku je rie-
5en6 vlitokom taveniny z danej zostavy, t6to sa potom
moZe vybrat, vycistit a nahradit. Ventil sa prestavl do
polohy umoZnujucej pomal6 privddzanie polym6ru do
vy6istenej zostavy, otvorenim odvzdu5fiovacieho ven-
tilu sa odstrdni vzduch zo zostavy pred jej uvedenfm
do prevddzky. Nakoniec sa venti l  znova prestavi na
plnf vtok polym6ru do zostavy.

Proces v iacstupiov6ho v6kuovania pr i  v f robe
polyesterov
us 5 466776
Majitel ' :  Zimmer AG
c 08 F 2lo0

Proces viacstupnov6ho vdkuovania, kondenzacie
a recyklovanie polykondenza6nlich pdr pri  vfrobe
polyesterov, kde v poslednom stupni je zaraden1
derpadlo pre natlakovanie na atmosferickli tlak, chla-
dic a odplynujr ica nddoba. Proces d'alej pozost6va
z min. dvoch stupiov, kde v kaZdom sa pouZiva tryska
na glykolove pary pracujuca s prehriatymi parami gly-
kolu o t laku 0,8 a21 ,0 bar abs. a suprudnli  kondenzor
glykolovyich pdr, ktor; i  je regulovany tak, aby skon-
denzovalo maxim6lne mnoZstvo glykolu a sfdasne
aby nizkovriace vedl 'aj5ie reakdne produkty ostal i
v plynnej taze.

Presn6 stanovenia v merani molekulovfch hmot-
nosti  polym6rov
EP 665 433
Majitel': Wyatt Technology Corp.
G 01 N 30/86

Pomocou vhodnej analyzy zdkladnej 6iary (pozadia)
a oblastfpikov chromatogramu je moZn6 stanovit Stan-
dardn6 odchyilky sign6lov z rlznych chromatografic-
kfch detektorov (5um), pouZi\ich pre anallizu, naprfk-
lad detektor rozptylu svetla alebo detektor koncen-
tr6cie. Tdto procedrira ddva Standardne odchflky kon-
centrdcie, vypoditanyich hodn6t molekulovfch hmot-
nostf atd'.  Standardn6 odchflky zabezpeduju
dosiahnutie presnosti  v merani.
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Zvl6kfiovacia hubica
EP 662 166
Majitel': Lenzing AG
D 01 D 4102

Zvldknovacia hubica vhodn6 pre vl irobu celulozo-
vfch vldken m6 rotadne symetrickyi hubicovf blok so
vstupom chladiaceho plynu v strede, vstup pre roztoky
celulozy a kruhovyi hlboko zapustenf vstup so zvldk-
iovacfmi otvormi, vyrobenyi z uSlachtileho kovu. Tento
vstup md konkdvny prierez. Prud chladiaceho plynu je
vedenli na celulozove vldkna extrudovane cez zvlak-
fiovacie otvory tak, Ze je kolmf na vldkna. Zvl6kno-
vacie otvory su rozmiestnen6 rovnomerne.

Vfroba celulozovfch vl6ken z karbamdtu celulozy
PL 166  969
Maji tel ' :  Instytut wi6kien chemicznych, Kemira Oy
Sateri
D 01 F 2124

Vldkna sa pripravia rozpustenfm karbamdtu celulozy
( l )  v  najmenej  3 % vodnom roztoku NaOH tak,  aby
jeho koncentrdcia v roztoku bola najmenej 1 0 a212 0k.

Roztok sa potom filtruje, filtr6t sa zvldknuje do koagu-
ladn6ho kr.rpel 'a, obsahujuceho najmenej 1 oh anor-
ganickej  kysel iny,  najmenej  1 % sol i  (Na2SOo,
A|2(SO4)3) a najmenej 0,0'l % modoviny, sformovan6
vldkna sa pert i  vodou a nakoniec suSia. Vfhodou pro-
cesu je jeho nezdvadnost. PoZiadavky na karbam6t:
stuperi kryStal ini ty pod 30 %, obsah N2 3 %, polym.
stupei 200 aZ 700, rozpustnost v 9 %tnom vodnom
roztoku NaOH 99 aZ 99,9 %, filtracnf koeficient menej
ako 10 pr i  0  "C,  tep lota rozk ladu 363 a2 367 'C

a rovnomernd rozlolenie karbamdtovfch skupin na
glukopyranosovych jednotkdch.

Fif  m z karbamdtu celulozy a sp6sob jeho pripravy
PL 167 024
Maji tel ' :  Instytut wlokien chemicznych
c 08 J 5/18

Fi lmy podobnfch v lastnost i ,  akymi  sa vyznacuj t i
fi lmy nabdze visk6zy, sa pripravia tak, Za sa rozpusti
karbam6t celul6zy vyznadujuci sa stupiom kryStalinity
pod 30 %, obsahom N2 2 a2 3 o/0, stupiom polyme-
rizdcie 200 a2700, rozpustnostou v 9 %tnom NaOH
99 aZ 99,9 %, koeficientom f i l trdcie pri  0'C max. 10,
teplotou rozkladu 363 aZ 367 "C a rovnomernou distri-
briciou karbamdtovfch skupln na glukopyranosovyich
jednotkdch v najmenej 3 %tnom NaOH tak, aby kon-
centrdcia karbamdtu bola najmenej 12 %. Potom sa
roztok filtruje, odvzduShuje a formuje v koaguladnom
kf pel i .  Vzniknut; i  f i lm sa plast i f ikuje, perie a suSi.
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OZNAMENIE

Za Justinom Svitekom

Dna 23. 7. 1996 nds navZdy opustil dlhorodnli spolu-
pracovnfk a priatel'/ng. Justin Svitek, CSc. Vfznam-
ne prispel k profilacii vychovnovzdeldvacieho procesu
na Katedre vldkien a textilu CHTF STU. Celf svoj Zivot
zasvdtil vyichove odbornikov - Specialistov vldknarov,
ktorf tvoria dnes vliznamnI cast technickeho a riadia-
ceho managementu vo vl iskumnej i  vyirobnej sf6re
v tomto odbore na Slovensku.

Nie je to tak ddvno, ked'si ndm, vtedy posluchddom
tretieho ro6nika Chemickotechnologickej fakulty pl-
nfch e ldnu a odakdvania,  dal  ako mladf  as is tent
impulz, aby sme Studovali  peknf a zauj imavyi odbor
chemicklich vldkien a textilnej ch6mie. Stal si sa na5im
uditel'om, ndrodnym (aj vodi sebe), doslednyim, pris-
nym, ale i ch6pajucim a spravodlivfm, vldy so slova-
mi povzbudenia. Mal si r6d v5etkfch posluch6cov Spe-
cializdcie chemicklich vl6kien podas svojho celoZivot-
n6ho posobenia na Katedre c i  na oddeleni  tohoto
zamerania. Zvl65t si  si  ceni l  akt ivi tu, samostatnost
a doslednost Studentov na predndSkach i  na cvide-
niach. Nechal si ndm priestor pre realiz6ciu vlastnlich
my5lienok podas diplomovej prdce, ktorri si sk6r nend-
padne r iadi l  a usmerioval.

Neuci l  si  n6s len abecedu pedagogiky pri  poddvanf
kapitol Polymerneho inZinierstva a zdkladov experi-

mentdtorskej techniky vo vfskume polym6rov a vld-
kien, ale uci l  si  nds i  kaZdodenn6mu zdpasu o seba
sam6ho, o vlastnl i  nAzor. ktor17 u Teba nebol nikdy
poplatnyi modnym spolocenskyim vlndm alebo reZimu.
UZ ako kolegovia na katedre sme skor vytuSili, Ze Tvo-
je  zdsady a nezmier i te l 'nost  s  nespravodl ivostou
a klamstvom aj so Stdtnym puncom mali hlbok6 kore-
ne v rodinnej vfchove v 6ase, ked'i menej vzdelanf ot-
covia a matere mali viac mfdrosti ako ju vidlme 6asto
dnes, najmti v nekompromisnom ponimani a oddelb-
vanIdobra a z la,

Mi loval  s i  nadov5etko svoju rodinu -  manZelku
a dvoch synov, ktoridasto ako mali chlapci prich6dzali
za Tebou na pracovisko. Zdl'ubu si mal aj v zdhradke,
kde si nachddzal oddych a regenerdciu sf l .  Miloval si
krdsnu slovensku prirodu, kde si najmd pod Tatran-
skyim Krivdnom str6vil, pokial'Ti to zdravie dovolbva-
lo, nie jednu dovolenku a predlZeni vfkend. Casto si
sa tflal po lese v kaZdom rodnom obdobi a podasi.

VeZn si si I 'udi dobrlich, obydajnfch i vzdelanyich na
celom Slovensku,  od Humenn6ho,  kde s i  mal  ve l 'a
priatelbv a kolegov v Chemlone, cez Svit,  Senicu aZ
po Bratislavu. Rdd si sa v mySlienkach i v skutocnosti
vracal do rodn6ho kraja pri Trnave.

Mal si rdd svoju prdcu, ktorej si venoval ovel'a viac
ako si to Ziadali povinnosti a dodnes Tvoje skriptd ndm
pomdhajI pri  tvorbe obsahovej ndplne odbornych dis-
ciplin. S nadSenim a nddejou si privital kaldy pohyb
v spolocnosti ,  ktorl i  pr iniesol trochu viac I 'udskosti
medzi I'udf.

Bolo to len neddvno, ked'Tvojmu pln6mu rozletu du-
chazalali stavat prekdZky zdravotne probl6my. Nen6-
padne si odiSiel z pracoviska, skoro ako na sk0Sku,
zvyiSend n6maha nebola Ti na osoh. Venoval si  sa
viac rodine a svojej zahradke. NaSiel si si v5ak cas aj
na ndvStevu katedry, na ktorej dneSnej podobe mdS
velkf podiel.  Pri5iel si  vZdy s povzbudivyim slovom
medzi nds, svojich priatelbv.

Odi5iel si zrazu, nedakane, akoby opdt iba na skti5-
ku. Tvoja pevnd viera v pokradovanie Zivota v inej
dimenzii je len slabou utechou na smftok a Zial', ktorf
pocitujeme v5etci nad Tvojfm odchodom. Milyi  naS
priatel'Justfn, bol si a ostdva5 pre nds velkfm Udite-
lbm a Profesorom Zivota.

Tono a kolegovia z Katedry vlSkien a textilu.
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