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POLY-CYCLIC MECHANICAL PROPERTIES
OF TWISTED YARNS

Radivojevic, D.,1 Stamenkovic, ,  M., '  Stepanovic, J.,2 Antic, B.2

l High technic textile school- Leskovac

2Faculty of Technotogy, Leskovac, Nis lJniversity

ln the twisting process yarn was exposed to various influences that caused various tensions in
various secfors. All that influenced the resulting tension with which yarn was twrsted onto the
bobbin. Yarn tensions were defined under various twisting conditions. Afterwards, poly-cyclic
mechanicalproperties of these yarns were examined. Fastness of furisfed yarns to poly-cyclic
extensions u/as examined by the method of repeated extensions to the constant elongation, on
/NSfRoN-fesfer. Elongation of 4 %, corresponding to the warp elongation on the loom, was taken.
As experimental material, worsted wool yarn spun from T-63 wool fibres was chosen.

1. INTRODUCTION

High twisting speeds cause new problems due to
greater yarn tension and its variations, thus creat-
ing a serious problem in the twisted yarn quality. At
such high speeds, there is no time for relaxation
processes. Therefore, yarn is twisted onto the bob-
bin with the remaining deformations and inner ten-
sion that cause instabil i ty of dimensions and have
important impact on yarn behaviour in subsequent
processing. Yarn is submitted to tension forces in
almost all processing stages, and breaking occur
inspite the fact that these forces are 2 to 3 times
weaker than the breaking force [1J. Frequency of
breaking places in yarn is diff icult to predict, and it
is directly dependent on yarn quality and dynamic
strain in its processing t2l.

The aim of the paper was to define yarn tensions
under various twisting conditions, and to examine
polycyclic mechanical
characteristics of these
yarns that are important
for the determination of
their quality and for pre- S
diction of their behaviour 9
in subsequent process- ;
ing. As experimental ma- 5
terial, worsted wool i
yarns were chosen, E
spun from T-63 wool fi- E
bres. Wool fibres have a A
considerable viscoelastic ;
deformation component S,
and long relaxation
times, that make them
sensitive to tension in.
the winding process.

2

Russian method was used for polycyclic mechani-
cal characteristics [3]. This method simulated yarn
behaviour in real processing procedures, thus the im-
portance of this paper is in defining the dependence
between yarn tension in the twisting process and its
relaxation propert ies, and in defining tension l imits
and speeds that can be used in the twisting proc-
ess of real yarns [4].

2 .  EXPERIMENTAL

2.1.  Mater ia ls

Woollen yarns f rom wool T-63 type spun by
worsted spinning process were used in this: investi-
gation. Three yarn types of longitudinal mass 25,23
and 21 tex were spun. This yarn type is interesting,
since woollen fibres have an outstanding viscoelastic
deformation component and long relaxation t imes,
which makes them sensit ive to tension in the twist-
ing process.
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extension (o/o)

Fig. 1-b Cyclic extension of woollen type fabrics
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Fig. 2 Tension force intensity inf luence in the twist ing of 25 tex yarns on their remaining deformations caused by cycl ic extensions
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In the winding process, al l  yarns were exposed to
the tension force of  20,50 i  80 cN.  In  the twis t ing
process, three different tension force intensities were
used for  each type of  winded and double yarns.
Spinning twist coeff icients were approximately the
same.

Tension force was measured in free section after
the f irst stable guide. Yarn tension was measured
with tensometer DTFX-200 type. Material was twisted
on the twist ing machine TSD 212 type with a bal,
loon restrictor produced by "SAVIO" firm. After the
relaxation period of two weeks, poly-cycl ic mechani-
cal propert ies of twisted yarns were examined.

2.2. Methods
Twisted yarns fastness to polycycl ic extensions

was examined by the method of repeated extensions

to the constant elongation on INSTRON-tester. Elon-
gation of 4% corresponding to the warp elongation
on the loom, was taken. For each cycle, the curve
was made, the surface of which was proportional to
the dif ference between the used work and obtained
one after the unloading [3, 4].

Figure 1 shows the hysteresis curves obtained by
cyclic extension of twisted yarns of 21x2 tex (a) and
(b) woollen type fabrics [5].

3 .  RESULTS AND DISCUSSION

On the basis of hysteresis increase of remaining
deformations, decrease of yarn resistance to exten-
sion and mechanical losses after each cycle, can be
calculated and graphycaly interpreted for 10 cycles
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Fig. 3 Tension force intensity inf luence in the twist ing of 23 tex yarns on their remaining deformations caused by cycl ic extensions
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Fig. 4 Tension force intensity influence in the twisting of 23 tex yarns on the change of their resistances to cyclic extensions

[6]. Graphic interpretation of tension force intensity
influence in the twisting of the 25 and 23- tex yarns
on their remaining deformations caused by cyclic ex-
tensions is shown in f igs. 2 and 3.

Tension force intensity inf luence in the winding of
23 and 21 tex yarns on the change of their resist-
ance to cycl ic extensions is shown in f igs. 4 and 5.

By adequate software, mechanical losses for each
cycle can be determined. Figures 6 and 7 show ten-
sion force intensity inf luence in the twist ing of yarns
23 and 25 tex on the change of their mechanical
losses.

4.  CONCLUSION

Yarn fastness to polycyclic deformation expresses
the stabi l i ty of structure against the forces that
weaken bonds among f ibres, change yarn structure
and cause i ts fat igue and f inaly breaking. Measure-
ment results, for the f irst ten cycles, shown in f igs.
1 ,  2 ,  3 ,  4 ,  5 ,6  and  7  suges t  tha t :
- in polycyclic yarn extensions, the greatest deforma-

tion and yarn resistance to extension, as well as the
greatest mechanical losses occured in the first cy-
cle [5].
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Fig. 5 Tension force intensity influence in the twisting of 21 tex yarns on the change of their resistances to cyclic extensions
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Fig 6 Tension force intensity influence in the winding of yarns 23 tex on the change of their mechanical losses

with each new cycle, due to extension, yarn struc-
tural elements moved and that weakened bonds
among them. The third part of the cycle, "the rest"
was omitted, so yarn structural elements did not re-
turn to their starting position. Unrelaxed yarn, in each
new cycle, showed less resistance to deformation,
less work was used to achieve extension, and me-
chanical losses decreased also. However, remain-
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number of cycle

Fig 7 Tension force intensity inf luence in the winding of 25 tex yarns on the change of their mechanical losses
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ing deformations increased, since deformed yarn
structure could not relax during unloading.

- remaining deformations are not only plastic but they
also contain a part of viscoelastic deformation com-
ponent. lt is known that a woollen fibre has consid-
erable viscoelastic deformation component and long
relaxation times. Since "rest" (relaxation) is missing
in cyclic extension, and for viscoelastic component
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a long relaxation period is needed, yarn will contain
greater part of viscoelastic component in the total
remaining deformation [7].

Wi th the increase of  twis ted yarns longi tudinal
masses, their resistance to cyclic extension increase
and owing to that greater work is needed at exten-
sion and mechanical losses are greater. With the
increase of  twis ted yarns longi tudinal  masses,
number of f ibres in their cross-section also r ises as
well  as the intensity of fr ict ion among them and yarn
exhibits greater resistance to extension. Since the
same testing condit ion was used for al l  yarn types
(4 % extension and return ing to the in i t ia l  length) ,
the tension during extension was distr ibuted to vari-
ous number of f ibres. Yarns with greater number of
f ibres in the cross-section are in a better posit ion
since greater number of f ibres resist that tension,
so remain ing deformat ions in  such yarns are de-
creased.

Examination results of polycyclic characteristics are
interesting from the aspect of yarn capabil i ty to en-
dure the weaving process. l t  is part icularly true for
the warp yarn. Most of the changes yarn undergoes
in the f i rs t  cyc le s t ra in-re laxat ion and la ter  on
differencies become smaller approaching some kind
of equi l ibr ium state. That appl ies to al l  three param-
eters, to the yarn resistance force against the de-
formation (to 4% elongation) which decreases, to the
remaining plast ic elongation which increases, and
final ly to the deforming work (hysteresis surface)
which decreases approaches an asymtotic value.
Such a behaviour confirms the thesis [6] about the

double change of  the inner  yarn s t ructure dur ing
such tests which consists of:
f . inner structure improvement by the yarn structural

elements orientation and
2. structure weakening to tension concentration in dam-

aged segment.
lnf luence of yarn tension force intensity change in

the twist ing process on polycycl ic mechanical prop-
erties has been noticed. Yarn winded with the greater
tension force has lower in i t ia l  va lues and greater
change from one cycl ic to another, i .e. i t  "  fat igues "
more quick ly .
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BASALT FIBRES A NEW PROSPECTUS OF OLD MATERIAL

MrLrrKV J., KovAclc v.

Technical University of Liberec, 461 17 Liberec, Czech Republic,
e-mail: jiri.militky@vslib.cz, tel.: 00420 48 25441

Basalt f ibers similarly as a glass fibers are used for production of high temperature resistant
and chemically inactive products. Basalt is used mainly for molded products (flag stones, pipes)
with increased abrasion resistance, temperature resistance and chemical resistance or in a form
of short f ibers for insulation purposes (basalt wool).

Application of the technology of continuous spinning leads to the sufficiently even basalt f i la-
ment yarns applicable in the texti le branch. lt is possible to use these yarns for production of
planar or 3D texti le structures for composites, special knitted products and also as the sewing
threads.

In this contribution the selected properties of basalt f ibers in the comparison with glass ones
are presented. The propert ies are invest igated af ter  tempering to the 50, 100, 200, 300"C. The
ultimate strength, deformation at break and sound wave spread velocity are compared. Structural
changes of f ibers are identif ied by scanning electron microscopy. Thermal properties are investi-
gated by the TMA apparatus. The thermal expansion and compressive creep are investigated.

The sewing threads from basalt f i lament fibers were prepared. Their applicabil ity for sewing of
fi l tering bags from glass fabrics was verif ied. lt was evaluated that the basalt sewing thread have
generally a l itt le mechanical resistance (due its britt leness). lmproving of theirs performance can
be made by the surface coating with suitable polymeric materials. Good results were obtained by
using of the resin from polyethyleneterephthalate.

The analysis of f ibrous fragment evolved during abrasion of basalt weave is presented. The
basalt particles are too thick to be directly respirable but their length/diameter ratio is higher that
3 and therefore the handling of basalt f ibers must be carried out with care.

1 .  INTRODUCTION

Basalt f ibers similarly as glass f ibers can be used
for  product ion of  h igh temperature res is tant  and
chemical ly inactive products. The main problems of
basalt f ibers preparation are due to gradual crystal-
l izat ion of some structural parts (plagioclase, mag-
neti te, pyroxene) and due to non-homogeneity of
melt.  Basalt is therefore st i l l  used mainly for molded
products (flag stones, pipes) with increased abrasion
res is tance,  temperature res is tance and chemical
resistance. Basalt is used also in a form of short
f ibers for insulat ion purposes (basalt wool).  Basalt
f i lament yarns are therefore used only rarely.

Uti l izat ion of the technology of continuous spin-
ning overcomes the problems with unevenness and
resulted f i lament yarns are appl icable in the text i le
branch. l t  is possible to use these yarns for produc-
t ion of planar or 3D text i le structures for composites,
specia l  kn i t ted fabr ics and a lso as the sewing
threads. Especial ly an application of basalt yarns as
the sewing threads is very attract ive. l t  is possible
to use these threads for joining of f i l ter ing bags for
hot media, f i l ter ing bags for very aggressive chemi-
cal environment, etc.

The fresh basalt fibers are practically amorphous.
Due to high temperature action these f ibers have
abil i ty to part ial ly crystal l ize. This modif ied form of

Vldkna a textil 7 (1')7-12 (2000)

basalt fibers can be more brittle and the strength can
be too low.

In this contribution the selected properties of ba-
salt  f ibers in the comparison with glass ones are
presented. Thermal properties are investigated based
on the thermomechanical analyzator TMA. The me-
chanical properties are investigated at room tempera-
ture and after tempering to the 50, 100, 200, 300 oC.

The ult imate strength, deformation at break and
sound wave spread velocity are measured. Structural
changes of f ibers are identi f ied by scanning electron
microscopy. The strength distr ibution of basalt f i la-
ments after long term temperature exposit ion is in-
vestigated as well .

2 .  BASALT FIBERS

Basalt is generic name for sol idif ied lava which
poured out the volcanoes [1, 2, 51. Basaltoid rocks
are melted approximately in the range 1 50G-1 700 oC.

When this melt is quickly quenched, i t  sol idi f icated
to glass l ike nearly amorphous sol id. Slow cool ing
leads to more or less complete crystallization, to an
assembly of  minera ls .  Two essent ia l  minera ls
plagiocene and pyroxene make up perhaps 80% of
many basalts. Classification of basaltoid rocks based
on the contents of main basic minerals is described



in the book [5].  Basaltoid rocks which are suitable
for creation of f ibers contain often green mineral
Ol iv ine (2(MgFe).O.S|O2) and Nephel ine (Na2O.
At2o3.2si02).

From the point of view of chemical composit ion of
basalts the si l ica oxide SiO2 (optimal range 43.3-
47%) dominates and Al2O3 (optimal range 11-13%)
is next in abundance. Content of CaO (optimal range
10-1 2%) and MgO (optimal range 8-1 1 %) is closely
similar Other oxides are almost always below 5%
level. According to the SiO2 content the basalt rocks
are divided to the three main groups:

Alkal ine basalt up to 42% of SiO2
Mildly acid basalt from 43% to the 460/0 of SiO,
Acid basalt over 46% of SiO2.

The color of basalt is from brown to the dul ly green
in dependence on the ferrous oxides content.

Basalts are more stable in strong alkal is that
glasses. Stabi l i ty in strong acids is sl ightly lower.
Basalt products can be used from very low tempera-
tures (about -200 "C) up to the comparative high
temperatures 700-800 oC. At higher temperatures the
structural changes occur.

Basalt rocks for the f ibers preparation musts sat-
isfy to the fol lowing requirements:

(i) content over 46% of Si02 (acid type) with con-
stant composit ion

(i i)  abi l i ty to melt without sol id rests
(i i i )  optimal melt viscosity for f ibers formation
(iv) abi l i ty to sol idif icat ion to the glassy state (with-

out marked crystal l ini ty)

ln the manufacturing of f ibers, the basic techno-
logical cr i ter ion is provided by the acidity coeff icient

Mr = (SiO2 + AlzOg)/(CaO + MgO)

Value of Mn should be in range from 1.1 to 3.0. ldeal
technological condit ions for f iber creation is repre-
sented by the Mr = 1.65 [6].  More precise cri teria
which take into account the effect of individual ox-
ides on viscosity of melt are given in [6].

ln the practice the suitability of basaltoid rocks for
f ibers preparation is based on their chemical and
mineralogical composit ion. Attention should be also
paid to the textural characteristic of the respective
rocks [7].

Basalt rocks from VESTANY hill was used as a raw
material in this work. Based on the DTA measure-
ments the crystallization temperatures T" of individual
minerals are evaluated. For Magneti te is T"= 720oC
for Pyroxene T" = 830 oC and for Plagioclase T" =

1  010  0c .

Basalt f ibers similarly as glass ones are prepared
from melt (melting temperature is about 1 500 oC) on
the same type of apparatus. The comparison of
chemical composit ion of glass and basalt f ibers is
g iven in  Table 1.

8

Table 1 Chemical Composit ion of Glass and Basalt Fibers ( in
weight %)

E-glass S-glass C-glass Basall

sio2
Al203
CaO
Mgo
Brot
Naro
Kro
Ti02
FerO3
FeO
MnO
Prou

52-56
12-16
16-25
0-5
5-1 0
0 .8
'-'

65
25

1 0

64-68 51.56
3-5 18.24

1 1 - 1 5  5 . 1 5
2-4 1.3
+-6
7-10 6.36
7-10 4.5

1 . 2 3
4.02
2 . 1 4
0.28
0.26

0.3
0.3

The marbles, f i lament roving and l inear composite
with epoxy resin are prepared. From marbles the
th ick rods were prepared by gr ind ing.  The rov ing
contained 280 single f i laments are used. Mean f ine-
ness of roving was 45 tex. The linear composite rods
containing 90% of basalt roving and 10% of epoxy
resin (CHS 1200) were prepared. These rods were
cut to the cyl indrical samples having length 12.33 mm
and diameter 5.137 mm. For comparative purpose
the same forms of pure epoxy resins were prepared.
The basic physical propert ies of basalt f ibers are
presented in Table 2.

3.  THERMOMECHANICAL ANALYSIS

For thermomechanical analysis the special device
TMA CX 03RA was used. This apparatus enables
to measurement of dimensional changes of materi-
als under specif ied compressive load in dependence
on free programmable t ime temperature profi le. For
measurements the basalt rods (abbreviat ion R) and
l inear composite from roving glued by epoxy resin
CHS 1200 abbreviat ion C) were used.

The di latat ion curves i .e. dependence of height of
basalt rod on the temperature were measured at rate
of heating 10 deg min-1 and compressive load 10
mN. These curves consists from two nearly l inear
port ions connected at glass transit ion temperature
Tn [3] '

The coeff icients of l inear thermal expansions cr for
region below and above Tn were computed from
models

L/  Ls:  1  + cr r . (T -  Tn)  for  T below Tn
L/ Ls = 1 + cr2.[g - T) for T above Tn

Table 2 Basic Physical Propert ies of Glass and Basalt Fibers

Property E-glass Basalt

Diameter Ipm]
Density lkgm't]
Softening temperature ["C]

9-13 8.63
2540 2733
840 960

Vl1kna a textil 7 (1) 7-12 (2000)



By the nonlinear least squares the: To = 596.3 oC 
,

cr1 = 4.9 10{ deg-1 , u2= 19.1 10-6 deg--t were com-
puted.

The response of basalt on the compressive loads
under isothermal condit ions were investigated from
creep type experiments. The load was 200 mN. For
the basalt rods and l inear composites the depend-
ence of sample height L on the t ime t were meas-
ured. The experimental data were described by the
simple two exponent ia l  model  [12]

L : Lo + Lr exP(-kr.t) + Lz €xP(-kz.t)

Typical result of nonl inear regression is shown on
the Fig 1. From parameters Lo, L1, L2, k. '  and k2esti-
mated by the nonl inear  least  squares the maximum
di la tat ion

D = L . '  + L ,

and half t ime of di latat ion 1172 were computed. De-
note that t.,,, is time for which is the dilatation equal to

Lo + (L,+ L2)12.

These parameters are given in the table 3.

3.1.  Longi tudinal  Compressive Modulus
of Basalt Fibers

Let one has the l inear composite ( index C) con-
sisted from the phase of Basalt f ibers ( index K) and
epoxy resin matrix ( index E). Let the both phases
are deformed elastical ly that their Poisson rat io is
the same and that the stresses cause no debonding

Table 3 Parameters of Compressive Creeo

Linear composite (C) Basalt rod (R)

T ["]  D[mm] t,rz [s] D [mm] t,rz [s]

of the interfaces. The volumetric ratio of Basalt fibers
(composi te has the same length as ind iv idual
phases) is 06

From the simple rule of mixture (derivation is in [4])
i t  fol lows

E c : . D x E r + ( 1  - ( D * ) E .

Here E6 is  longi tudinal  creep modulus of  l inear  com-
posite Es is longitudinal creep modulus of epoxy resin
and E,a is longitudinal creep modulus of basalt f ibers.
For  known oK and E. ,  EE the longi tudinal
compressive modulus of Basalt f ibers is equal to

Ex = [Ec - (1 -  oK) .EE] /@K

For our case the tD* was estimated by the image
analysis and value @r< = 0.9 was obtained.

The modulus E6 at  ind iv idual  temperatures was
computed as the rat io

Ec = F/(AseE13s1)

where  F :200  mN is  app l ied  load ,  Ac :  20 .725  mm'
is cross sectional area of tested composite sample
and eK1,s, is deformation under compressive creep in
t ime t = '10 s. Values €r1roy were computed from di-
mensional  changes af ter  10 sec.  of  compressive
creep for l inear composite at individual temperatures.

By the same way the modulus Es was estimated
from the compressive creep curve of pure epoxy
resin. ln this case F = 200 mN, A. = 20.725 mm'
and es11sy were computed from dimensional changes
after 10 sec. of compressive creep for epoxy resin
at individual temperatures.

Computed values of Eg, E6 and E6 are summarized
in the table 4.

Table 4 Longitudinal Compressive Modulus of l inear composite,
epoxy resin and Basalt f ibers

Temperature E* (Basalt)
fcl [GPa]

E" (Composite) E. (Resin)

[GPa] [GPa]. 0 1 4 5  1 6 0 1 5

0.0083 21.30

.oiru ui,

Sample

h e i g h t

Inrn j

^ : . 1 :

0 . c  5 . 0 x 1 0 '  1 . 0 x 1 0 '  1 . 5 x 1 0 '  2 . o x L o '  2 . 5 x 1 0 '

T ime [s ]

Fig.1 Regression curve and experimental data for creep at 250 
'C
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4. STATISTICAL ANALYSIS
OF FIBERS STRENGTH

The fracture of f ibers can be general ly described
by the micromechanical models or on the base of
pure probabi l is t ic  ideas [8] .  The probabi l is t ic  ap-
proach is based on these assumptions:

( i)  f iber breaks at specif ic place with cri t ical
defect (catastrophic flaw),

( i i )  defects are distr ibuted randomly along the
length of f iber (model of Poisson marked
process),

( i i i )  fracture probabil i t ies at individual places are
mutual ly  independent .

30
trn

1 0 0
250
? n n

.0030

.0289

.0532

.0350

1 4 5 . 1
36,90
29.80
4 1  l 0

112.27
95.256
114.084
99.76

105 .41
87.49

108.575
90.95

40.5129
17.5076
58.9869
1 1 . 6 2 3 9

25
50
1 0 0
200

Regression curve y = p2e: !p(-p3x)+p4exp(-p5x)  +p1

Paraneters of  regress j ,on model

D r 1 2 3 2 1 0

Pz 2 L O

P: 3 1 3 1 L O

Pr 1 , 0 1 1 * 1 0

r,5 4  , 2 8 8 "  7 A



The cumulative probability of fracture F(V, o) de-
pends on the tensi le stress level and f iber volume
V. The simple derivation of the stress at break dis-
tr ibution described for example by Kitt l  and Diaz [9]
leads to the general form

F(V,  o)  = 1-exp(-R(o ' ) )

The R(o) is known as the specific risk function. For
famous Weibul l  distr ibution has function R(o) the
form [14]

R(o) = (o'- A)/g

Here A is lower strength limit, B is scale parameter
and C is shape parameter (model WEI 3). For brittle
materials is often assumed A = 0 (model WEI 2).

The individual basalt f i laments removed from rov-
ing were tested. The loads at break were measured
under standard condit ions at sample length 10 mm.
Load data were transformed to the stresses at break
oi [GPa]. The sample of 50 stresses at break values
was used for evaluation of the R(o) functions and
estimate of their parameters.

Owing to their special structure the parameters of
Weibul l  type distr ibutions can be estimated by us-
ing of the maximum l ikel ihood method. This method
is very interesting because of its good statistical prop-
erties (asymptotic efficiency, consistency and asymp-
tot ic normali ty of est imators) [10].

For the case when o; i=1 ,. . .N are independent ran-
dom variables with the same probability density func-
t ion f(o) = F'(oi,  a) the logarithm of l ikel ihood func-
t ion has the form

InL = I ln  f (o ; ,  a)

where a are parameters of corresponding risk func-
t ion.

The MLE estimators a* can be obtained by the
maximization of In L(a). This task can be simply con-
verted to the solving of the set of nonlinear equa-
t ions (see [10]).  Estimates a" obtained by this way
for three and two parameter Weibul l  distr ibution are
given in table 5,

The SEM micrograph of typical broken basalt f iber
(magnification 10 000) shows the occurrence of brittle
fracture. The SEM of longitudinal port ion of basalt
f iber (magnif icat ion 10 000) shows that surface is
very smooth without flaws or crazes. Based on these
findings we can postulate that fracture occurs due
to nonhomogenities in fiber volume (probably near
the small  crystal l i tes of minerals).

Table 5 Parameters of Weibull models calculated by MLE

A

[GPa]

B
[GPa]

In L(a*)

5. THE PROPERTIES OF BASALT AND GLASS
FIBERS AFTER THE THERMAL EXPOSITION

Behavior of basalt and glass fibers after long - term
thermal exposit ion was simulated by tempering of
f ibers at the temperature 50, 100, 200, 300 oC. The
time of exposit ion was 60 min. After the tempering
the fol lowing propert ies was measured:

o tensi le strength IN.tex-l ]
o deformation to break [%]
o dynamic acoustic modulus [Pa] (dynamic acous-

t ic modulus was determined from sound wave
spread velocity in the material).

The changes of properties of glass and basalt fibers
after tempering are investigated by the analysis of
variance.

It  was determined, that only 300 oC tempering led
to statistically significant drop of strength and dynamic
acoustical modulus. Probably, the changes of these
properties are based on the changes of crystalline
structure of fibers.

ln the second set of experiments the strength dis-
tr ibution of basalt f i lament roving was measured on
the samples tempered in oven at temperatures Tr =
20, 50, 100, 200, 300, 400 and 500 oC in t ime inter-
va ls  t1  =  1 ,  15  and  60  m in .

For roving strength the TIRATEST 2300 machine
was used. The 50 samples of strengths P1 are col-
lected. These values were recalculated to stress at
break values o; [GPa].

The strength distr ibution of tempered mult i f i lament
roving was nearly Gaussian with parameters: mean
oo and variance s2.

These parameters are estimated by the sample
arithmetic mean and sample variance. Results are
given in the table 6.

The dependence of the roving strength on the tem-
perature exhibits two nearly l inear regions. One at
low temperature to the 180 oC with nearly constant
strength and one up to the 340 oC with very fast
strength drop.

For descript ion of this dependence the l inear spl ine
model was used [1 1]. By the l inear least squares the
strengths o1 for temperature T.' = 180 oC and o2 for
temperature T2 = 340 oC were computed. These val-
ues and the rate of strength drop

Table 6 Parameters of Tempered Roving Strength

t r  [min]  1  '15 60
TT["CI oo[GPa] s21GPa21 oo[GPa] s'1cPa2l oo[GPa] s21GPa21

.0095

.0091

.0140

20
50
1 0 0
200
300
400
500

c
t-1

1 .01  . 0075  1 .01
.997 .01 10 1.05

.0075 1.01 .0075

.01  10  1 .07  . 0150
1 .01 .0100
1 .09 .01 10
.424 .0100

.0091 .112 .0015

.0026 .0940 .0030

1.03
.986
.893

.991
1 . 0 1
.743

.0140

.0083

.0150
WEI3
WEI2

0.0€41 0.230
0.301

1.370
1.829

33,50
29.164
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Table 7 Thermal Dependence of Roving Strength Table 8 Propert ies of Basalt and Glass Sewing Thread

D = (o, - oz)1160 [GPa.deg-1]

are given in table 7.

6. APPLICATIONS OF BASALT FIBERS FOR
CREATION OF THE TEXTILE STRUCTURES

The basalt fi lament yarns were prepared in the form
of yarn with f ineness 40 x2x 3. The yarn was used
for preparation of knit ted fabric and as a sewing
thread. Uti l izat ion of basalt for preparation of knit-
ted fabric was without problems.

On the other hand during sewing tests the basalt
yarns were frequently broken due to i ts bri t t leness.
Therefore the composite basalt thread coated by PET
was prepared. This composite thread was tested by
sewing of f i l ter ing bags from glass fabrics.

The propefties of linear basalt composite was com-
pared with glass sewing thread. Results are given
in Table 8

7. ANALYSIS OF EMITTED PARTICLES DURING
BASALT HANDLING

Some characterist ics of the basalt f ibers are simi-
lar to the asbestos. Since the mechanisms for as-
bestos carcinogenicity are not ful ly known it  can not
be excluded that basalt f ibers may also be hazard-
ous to health. Thus there is a need for analysis of
f ibrous fragment characterist ics in production and
handling in order to control their emission.

Based on the results of workshop held by Apri l
1988 at Oak Ridge National Laboratory the f ibrous
fragments with diameter of 1.5 prm or less and length
of 8 prm or greater should be handled and disposed
of using the widely accepted procedures for asbes-
tos. Fibers fal l ing within the fol lowing three cri teria
are of  concern [13] .

a) The fibers are respirable. Diameters of less than
1 .5 pm (some say less 3.5 mm) al low f ibers to re-
main airborne and respirable.

b) The fibers have a length/diameter ratio R greater
than 3. Short stubby f ibers (part icles) do not seem
to cause the serious problems associated with as-
bestos.

c) The fibers are durable in the lungs.lf fibers are
decomposed in the lungs, they do not cause a prob-
lem.

Most of nonpolymeric f ibers have diameter signif i-
cantly larger than 3.5 pm but break into long thin
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Glass sewing
thread

BasalVPET

f ineness [tex]
yarn twist 1[m-t]
yarn twist 2[m 

-t]

yarn Wvist 3 [m-']
diameter. of thread [mm]
strength to break [N.tex-l ]
strength to break in loop [%]
deformation to break [%]
abrasion resistance[cycles]
number of break at sewing test

2 8 4 x 2
397 r  8.1
338 r  6.1
1 1 1  r  5 . 4

0.56 r  0.02
0.32

49.81
1 . 8 7  r  0 . 1 6
1214 ! 178

I

283.3 t  1 .6
208 t 7.4
400 t 9.8
180  r  5 .6

0.72 ! 0.05
0.34
33.35

2.3 *  0 .2
180 r  498

0

pieces. Emission of part icles, including f ibers, occurs
during handling. For simulat ion of these phenomena
the abrasion of basalt weaves were made.

The weave from basalt f i laments was used. The
fragmentation was real ized by the abrasion on the
propel ler  type abrader .  T ime of  abras ion was 60
second. l t  was proved by microscopic analysis that
basalt fibers are not split and the fragments have the
cyl indrical shape. Fibrous fragments were analyzed
by the image analysis, system LUCIA M. Only the
fragments shorter that 1 000 pm were analyzed.
Results were lengths L' of f ibrous fragments. For
comparison the diameters Di of f ibrous fragments
were measured as well .

Basic statistical characteristics fibrous fragments
lengths are

mean value LM = 230.51 pm
standard deviat ion su = 142.46 pm
skewness gr = 0.969
kur to is is  92= 3.97.

These parameters show that the distr ibution of f i -
brous fragments is unimodal and posit ively skewed.
The same results are val id for distr ibution of f iber
diameters.

Basic statistical characteristics of fibers diameters
are:

mean value Du = 1 1 .08 pm
standard deviat ion sr = 2.12 pm
skewnesS gr: 0.641
kurtoisis gr= 2.92.

By using of Q-Q plot (seet10l) i t  has been proved
that the best approximation of f ibrous fragment
lengths distr ibution is the lognormal one.

F(L) = f l n x -Lo ) -C ] t
2A2

Here F(L) is distribution function (cumulative fre-
quency), Lo is threshold (minimal) fragment length,
A and C are scale and shape parameters.

t 1  [m in ] o, [GPa] o2[GPa] D[GPa deg- ' ]

.756

.343

. 1 5 8

1
t c

30

1.0074
1  .1070
1  .1750

.0016

.0048

.0064

P - 1  [

j[t" - Lo )' 2,rAzf 
"tol ]"

1 1



Table 9 Parameters of fibrous particles length distribution

Parameter l-

Irrm] 14.187 1  . 1 5 6 5,072 -2524

For estimation of parameters h, A, C the maxi-
mal likelihood method (see section 3) has been used.
Results are in table 9.

The value In L* represents maximum of log l ikel i-
hood function. l t  is known, that from point of view of
cancer hazard the length/diameter ratio R is very
important. For basalt fibers fragments is ratio R :

230.51/11.08 = 20.8. Despite of fact that basalt par-
t icle are too thick to be respirable the handling of
basalt fibers must be carried out with care.

8.  CONCLUSION

In this contribution the selected properties of ba-
salt  f ibers in the comparison with glass ones are
presented. The properties were investigated after
tempering to the 50, 100, 200, 300 oC. The ult imate
strength, deformation to break and sound wave
spread velocity were measured. Structural changes
of f ibers were identi f ied by scanning electron
microscopy.

From thermal dependence of the roving strength
is evident that long term exposition at temperatures
above 200 oC leads to the drop of mechanical prop-
ert ies probably due to gradual crystal l izat ion. This
hypothesis was verified by the electron microscopy
of fibers break zone.

From thermomechanical analysis is clear that due
to various thermal histories the results for basalt rods
and composites from filaments roving are not directly
comparable. Glass transit ion temperature of f ibers
526.6 oC is about 70 oC lower that the Tn of rods. The
linear thermal expansion coefficients are comparable
with pubtished results (about 7.7 10{ deg-t; .  The
maximum dilatation D grows with temperature slowly
and the half time of dilatation exhibits no trend. Lon-

gitudinal compressive creep modulus of Basalt is
relat ively high and temperature insensit ive in inves-
t igated region. The main problem is definit ion of ini-
tial deformation. We have used the deformatiofl elroy
after 10 sec. of compressive creep to prevent ini t ial
uncertainty of measurement.

The sewing threads from basalt fi lament fibers were
prepared. Their appl icabi l i ty for sewing of f i l ter ing
bags from glass fabrics was veri f ied. l t  was evalu-
ated that the basalt sewing thread have generally a
l i t t le mechanical resistance (due i ts bri t t leness). lm-
proving of theirs performance can be made by the
surface coating with suitabte polymeric materials. The
heal th problems wi th th is  c lass of  f ibers are not
known. Very long thin fragments of basalt can be
dangerous when wil l  be inhaled
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THE EFFECTS OF POLYMER STABILIZERS ON COTTON
BLEACHING

Djordjevic D. N., Trajkovic C., lgnjatovic V.

Faculty of Technology Leskovac, Bulevar oslobodjenja 124, 16000 Leskovac, Yugoslavia,
E-mail: dragan641 @ excite.com

Polymer stabil izers used to bleaching process have been water-soluble macromolecules with
characteristic groups. The role of polymer stabil izers in bleaching solution is to reduce a speed
peroxide decompose and decrease a risk of damage to cotton fibers. Results obtained have
shown that certain bleaching procedures can be interesting because of their after treatment ef-
fect ,  part icular ly concerning whiteness grade, and mechanical  parameters.  Scanning electron
microscopy (SEM) has been ut i l ized to the structural  and morphological  understanding of  the
cotton fibre in bleaching regime. The cotton fibre surface (from the fabric) was observed with the
magnification of a few thousand times. After process, bleaching appreciable is cleaner surface
but has had some accidence. Fabric whiteness grade (100 o/" cotton) according to the criteria
C. l .E.  has been measured on spectrophotometer using adequate computer sof tware.  Degree of
whiteness is good, above 80% in all cases. Mechanical characteristics results have been ob-
tained on dynamometer and they have been a few smaller of rate at raw sample.

Key words: polymer stabil izers, bleaching, cotton fibres, whiteness degrees, mechanical charac-
ter ist ics.  SEM.

INTRODUCTION

Cotton bleaching is the most important process in
the f in ish ing system. Wi thout  b leaching,  i t  would be
impossible to achieve fastness and uniformity of l ight
shades of cotton coloring. The bleaching substances,
including oxidizing or reducing chemicals, decolorize
and remove coloring matter (natural dyes or pig-
ments) from the material.  Today, HzOz is the most
used agent for bleaching of text i le materials; part icu-
larly cotton, due to i ts advantages [1, 2].

In order to prevent or reduce catalyt ic degradation
and the consequent r isk of chemical damage to f i-
bres and to increase the stabi l i ty of the alkal ine-ac-
t ivated HOO- ion, stabi l izers are used during bleach-
ing [12] .  Very important  is  an in f luence of  polymer
addit ives, which stabi l ize peroxide solut ion and de-
crease cotton damage, giving at the same t ime high
whi teness ef fect .  Convent ional  s tabi l izers create
deposits on the apparatus walls, which cannot be
readily removed, as well  as on text i le, causing the
poor handle. Polymer type addit ives, which dif feren-
t ia te f rom one another  by funct ional  groups and
molecular  mass,  g ive s imi lar  ef fect  o f  whi teness
grade creating no deposits on apparatus walls and
texti le.

Cotton f ibres have a microscopic mult i layer struc-
ture [3, 4].  The noncellulosic consti tuents are mainly
located in the outmost layers of the structure, the
cuticle, except for the protein residues of the proto-
plasm and some mineral matter bel ieved to be within
the lumen [5,  6 ,  7 ] .

Major changes occur in the surface structure of
cotton during the bleaching process, and microscopic
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observations play important roles in clari fying these
changes. Raw mature cotton has a smooth surface
when viewed by the electron microscope, but with a
characterist ic system of roughly paral lel r idges and
grooves spiral ing around the f ibre at an acute angle
to i ts axis [10, 1 1]. The main purpose of bleaching
is removal of the noncellulosics of the cuticle as well
as those embedded in the primary wall  and, thereby,
the achievement of a more rapid wett ing of the fab-
r ic with subsequent treating l iquids. The overal l  re-
sults is a more uniform treatment and, hence, ho-
mogeneous product. The degree of success is easily
measured microscopical ly by observing the fai lure
of fibers to react to stains, an indication of wax and
pectic content and l ikewise.

The amount of noncellulosic maters removed de-
pends not only on the chemical concentrat ions, but
afso on treatment times and temperature bleaching.
The effect of the specific additives on cotton surfaces
to determined by electron microscopy, show vary-
ing changes in appearance. Low-level deposits of
some addit ive on fabrics f i l l  in the small  crevices, but
leave the overall topography of the surface recently
unchanged. lncreased deposit ion imparts a smooth
finish to a fabric and retards soi l ing. Starch simply
forms irregular f lat deposits of various thicknesses,
at example [8, 9].

EXPERIMENTAL

The 100 % pure cotton fabric used for al l  experi-
ments, produced by "Yumco" Vranje (Yugoslavia),
has some characterist ics showed in Table 1.
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Table 1 Basic characteristics of the fabric

Fabric
Composit ion

Weave
Area

Weight (g/m')
Warp Yarn
Count (tex)

Weft Yarn
Count (tex)

Warp Setting Weft Setting
(cm-') (cm-t)

1O0o/o cotton Linen 1 6 0

Basic formulation (R) used in all treatments was:
1. HzO2 (30%) 5 gdm{
2. NaOH 1.5  gdm-3
3. Wett ing agent 1 gdm-

Different stabilizers (1 and 2) where added to ba-
sic formulation amount 0.5 gdm-3 and 1 gdm-3.

These water-soluble stabilizers of polyacrylate type
contained dif ference functional groups (carboxyl,
amide, amino and hydroxyl) and laboratory synthe-
sized (purity about 98%, molecular weights of stabi-
lizers 1 and 2 are 40,000 and 75,000, respective).
The basic formulation and these stabi l izers make to
new bleaching systems. Stabilizers 1 or 2 with per-
oxide formatt ing a complex i .e. intermediary com-
pound and on that mode slow down a peroxide de-
composit ion. l t  is needs because uniform releasing
an oxygen, the active agents for bleaching.

The bleaching process lasted 30 min at 85 oC, bath
ratio 1 :30, pH = 10-1 1 . The cotton fabric was con-
dit ioned at 65% relat ive humidity and 21 oC prior to
any investigations. The whiteness (spectrophotom-
eter, lnstrumental Colour Systems, C.l.E. criteria), the
strength and the elongation (dynamometer, Kovostav
Ust in .Or l . ,  JUS ISO 5081)were measured.  We used
a JEOL JSM-840 scanning electron microscope (af-
ter gold coating thickness 10 pm in a vacuum and
tension of jet primary 24 KeY) in this study. The
bleaching process performed in laboratory (the glass
reactor, with solut ion of reagent and sample, was
equipped off thermometer, st irrer and condenser).

RESULTS AND DISCUSSION

The results of different treatments the cotton fab-
ric (Table 2) has showed good values of whiteness
and mechanical characteristics. Whiteness degrees
of treating samples of cotton fabric are over tree
times larger than raw samples. The formulation for
the bleaching process has been very effective and

Table 2 Breaking strength and elongation of break of cotton fabric bleached

enabled removing coloring and pigments with sur-
face cotton f ibres. These changes are unfolding into
surface layers of cotton f ibres. The breaking
strengths of treating samples of cotton fabric have
been any less than a raw. lt is expected because
the bleaching process represents production on high
temperature, relat ive long t ime of aggressive chemi-
cals.

The effects of the treatments, specific effects on
the surface of f ibres, were monitored by SEM ob-
servat ions.  The fo l lowing resul ts  and d iscussions
focus on how the bleached agent with the others
addit ions changes the cotton f ibre surface, and how
these changes affect some properties of the cotton.

We interpreted the effects of the bleaching treat-
ments by comparing the micrographs of cotton fibres
from different treatments with each other and with
the micrographs of reference specimens (raw cot-
ton), and by knowledge avai lable from earl ier publ i-
cat ions.  Moreover ,  modern computer  techniques
permit storage of images, thus faci l i tat ing observa-
t ions of  many ind iv idual  f ibres and a l lowing more
accurate conclusions to be drawn by averaging and
summar iz ing numerous ind iv idual  observat ions.  In
our analyses, raw cotton had smooth microscopic
appearances with characterist ic paral lel r idges and
grooves, consistent with the previous microscopy
observat ions [2,  3 ,  4 ,  1  1] .

The b leaching t reatments caused percept ib le
changes of the surface of the cotton fibre. All native
cotton fibres show similar but not matching ridge-and-
groove systems. There are stat ist ical ly signif icant
differences in the average ridge separation between
certain samples. The patterns appear to predominate
in thin-walled f ibres, and thick-walled f ibres show a
smoother surface. Figure 1 shows a typical SEM mi-
crograph of raw cotton.

The micrograph of fibres from treatments of raw
cotton in the bleaching solut ions has specif ic char-
acteristics, i.e. the surface has become some cleaner

Kind
of treatment

Whiteness
degrees (%)

c.r .E.

Breaking strength
(N)

Waro Weft

Elongation of break
(%)

Warp Weft

R (without stabilizer)
R + S t a b i l i z e r l  - 1 g d m {

R + Stab i l izer  2-  1  gdm{
R + Stabi l izer 1 - 0.5 gdm-3
R + Stabi l izer 2 -0.5 gdm{

22.54
74.68
77.56
76.35
76.05
75.67

570.88
564.69
570 .15
570.88
568.78
567.99

500 .12
479.12
499.28
497.29
495.71
497.45

6.5
7.0
7.0
7.0
6.5
7.0

1 3 . 0
1 3 . 0
12.0
12.0
12.5
12.0
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Fig. 1 Scanning electron micrograph of the surface of a raw cot-
ton f ibre

Fig. 3 Scanning electron micrograph of the surface after bleach-
ing treatments; (Stabi l izer 1 - t  gdm-3)

Fig. 2 Scanning electron micrograph of the surface after bleach-
ing treatments; (Stabi l izer 1 - 0.5 gdm-3)

and smoother .  l t  is  shown at  F igure 2.  The wax,
pectins, and proteins on the cotton f ibre surface ex-
ist ing in a surface layer and other substances ( l ike
impurity) are part icularly or complete removed the
bleaching process. The f ibr i l lar structure of the sur-
face is clearer, with cuticular debris remaining. Flat-
tened r idges (F igure 2)  and prot ruding f ibr i l is  are
evident on the surface some f ibers.

The f igures 3-4 show a sur face of  f ibres wi th
pieces of the polymer stabi l izers 1 and 2. These
pieces can wind or connect the surface of f ibres,
what are specif ic appreciable at Figure 4. These
appearances have presented in some place of sur-
face and they can to inf luence on mechanical char-
acterist ics ( less decrease of breaking strength) of
the cotton fabric, heightening the structure of fab-
r ic. The stabi l izers are water-soluble and the rest
of them on cotton f ibres are a casual. One of rea-
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Fig. 4 Scanning electron micrograph of the surface after bleach-
ing treatments; (Stabi l izer 2- t  gdm{)

son can be to ex is t  comparat ive ly  s t ronger  l inks
between stabi l izer and f ibre or possible cross-l ink-
ing. The dynamics processes at bleaching solut ions,
i .e. interactions especial ly between macromolecule
of  s tabi l izers and the substratum or  molecule of
peroxide, are decisive to get adequate effects on
cotton f ibers, and thereby good features products
of text i le. l t 's need to such activi ty of stabi l izers to
reacting with hydrogen peroxide decrease its decom-
pose speed for equable rel ieve the oxygen.

Moreover, these arrangements have been reason
to certain damages of the surface of the cotton fi-
bre (Figure 5) or to result of mechanical effects mani-
fest before the bleaching process (during a produc-
t ion of the fabric). The damage is very small ,  i .e.
practical ly indivisible, and probably has not greatly
inf luenced on other features the cotton f ibres (the
cotton fabric).
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Fig. 5 Scanning electron micrograph of the surface after bleach-
ing treatments; (Stabilizer 2 - 0.5 gdm{)

CONCLUSION

Results of this paper show that bleaching process
with polymer stabi l izers bring beneficial effects, es-
pecia l ly  when whi teness degree and mechanical
parameters are concerned. lt has been found out that
certain additives can be used as an alternative to
water glass, since they increase the whiteness de-
grees, depending on the kind of additives, their com-
bination, that is formulation of bleaching, preserving
at the same time, mechanical properties of the fabric.

Traditional treatments, although having good white-
ness degrees, cause precipitation on the material and
consequent ly  problems in  subsequent  dyeing or
problem related to handle property of textile goods.

The bleaching process has a signif icant inf luence
oh the surface of the cotton fibre in bleaching regime.
The bleaching treatments caused changes l ike in-
considerable damage on the surface of the cotton
fibre. Evidence from microscopy observations was
consis tent  in  showing that  s ign i f icant  changes in
cotton in bleached regime. Under a microscope, the
surface of cotton fibres modified by bleached treat-
ments had unique characterist ics, such as f lattened
r idges,  groove-dominated faces,  prot ruding f ibr i ls ,
and smoothed or polished faces. These appearances
reflect dif ferent degrees of bleaching modif icat ion of
the raw cotton surface structure corresponding to the
different treatment condit ions.
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QUALITATIVE DETECTION OF ARYLAMINES IN TEXTILES
BY THIN.LAYER CHROMATOGRAPHY

Mayerove, A., Mikolkovd, A.

VIJTCH-CHEM\TEX spo/. s r.o., SKTC-I1g,Zilina, Slovak Republic

Question of safe (r isk free) text i les comes to the
forefront of interest at present. The consumers are
more and more interested in materials they wear and
they want to know what r isk might the text i les pose
for their health and safety.

A significant aspect of safety of textiles and con-
sumer products is r isk of intoxication of human or-
ganism by toxic (carcinogenic) amines which can be
l iberated from texti les by reducing or enzymatic spl i t-
t ing of certain azo dyes. This question is important
also for export of products from the Slovak Repub-
l ic to EU countr ies where application of certain azo
dyes is regulated or banned by legislat ion. The most
str ingent cr i ter ia are val id in Germany at present.
They became a basis of legislative in other countries.

Various dyestuffs are used in text i le industry to
colour text i les. They include also azo dyes contain-
ing azo group -N=N-. Arylamines arise by reduc-
ing spl i t t ing of azo dyes in organism after penetra-
t ion of the dyestuff through the skin under natural
exposure condit ions (sweat, sal iva). They can cause
various contact al lergies (especial ly in infants), but
the r isk of  cancer  is  the most  ser ious one.  Other
adverse effects of arylamines include those on cen-
tral nervous system or respiratory organs, they can
cause methemoglobine cyanosis ,  l iver  d iseases,
cancer of urinary bladder and some of them show
narcotic effects or present serious health r isks be-
cause of their toxici ty.

A l is t  o f  the most  s ign i f icant  heal th  harmful
arylamines is given below. The arylamines are clas-
sif ied as fol lows:
- MAK lll A 1 group (arylamines proved carcinogenic

to humans)
- MAK Ul A 2 group (arylamines suspected carcino-

genic - after tests on animals).
Determination of content of 20 carcinogenic aromatic

amines in complex matrices is an intrumental ly de-
manding and t ime-consuming work requir ing highly
qualified professionals. Therefore, thin layer chroma-
tography TLC as a method of qualitative detection of
chemical substances is the first reasonable step of
examination of a sample to be evaluated. This method
allows to prepare optimum conditions for successive
quantification e.g. by gas chromatography (GC) and
it serues also as an independent method for confir-
mation of identity of harmful arylamines detected in
the sample by other procedures.
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Table 1 Names and CAS numbers of arylamines

Name

MAK l l l  A1 group
1.  4-aminodipheny l
2 .  benz id ine
3. 4-chlor-o-toluidine
4. 2-naphthylamine

(e2-67-1)
(e2-87-5)
(es-6e-2)
(e1-se-8)

MAK l l l  A2 group
5. o-aminoazotoluene
6. 2-amino-4-nitrotoluene
7.  p-ch loran i l ine
8. Z,4-diaminoanisole
9. 4,4'-diaminodiphenylmethane
1 0.  3 ,3 ' -d ich lorobenz id ine
1 1.  3 ,3 ' -d imethoxybenz id ine
1 2.  3 ,3 ' -d imethy lbenz id ine
1 3. 3,3'-dimethyl-4,4'-diaminodiphenylmethane
14.  p-cres id ine
1 5. 4,4'-methylene-bis-(2-chlorani l ine)
16.  4 ,4 ' -oxyd ian i l ine
17 . 4,4' - lhiodiani l ine
18.  o- to lu id ine
1 9.  2 ,4- to luy lendiamine
2Q. 2,4,6-tr i  methylani l ine

(e7-56-3)
(ee-55-8)
(106-47-8)
(615-05-4)
(101-77-9)
(e1 -e4  -1 )
(1  19-90-4)
(1  19-93-7)
(838-88-0)
(120-71-8)
(101 -14 -4 )
(101-80-4)
(13e -65 -1 )
(e5-53-4)
(e5-80-7)
(137-17-7)

I t  is necessary to prepare a sample prior to detec-
t ion and quanti f icat ion. The process of preparation
is complicated because the compounds to be de-
tected are bound chemical ly. Process of reduction
ol azo dyes to arylamines with sodium dithionite is
used mostly.

Pr inc ip le of  determinat ion
1.  Sample preparat ion
2. Extraction
3. Separation and concentrat ion of amines
4. Detection of arylamines by TLC
The text i le sample is treated with sodium dithionite

under ref lux condenser. Amines l iberated by reduc-
ing spl i t t ing are converted to tert-butylmethylether
phase by l iquid - l iquid extraction using Extrelut col-
umns. The eluate is subsequently concentrated to
def ined volume and qual i ta t ive determinat ion of
amines is carr ied out by TLC.

Detection by TLC method
The basis of TLC is development of chromato-

graphic plates in developing solut ions. Various chro-
matographic plates - various sorbents with f luores-
cent indicator or without i t  can be used. Selection of
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proper and efficient developing solutions is impor-
tant.

Detection of arylamines in texti le samples was
carried out under following conditions:

o Sorption layer: Kieselgel-type plates
. Separation technique: ascendant front of the sol-

vent, two stages
o Amine solut ions: solut ions approx. 0,05% by

mass
o Two developing solutions

Front 1:  60 mm
Front 2:  150 mm

Application of sample extracts and standards of
arylamines and subsequent development in
a chromatographic chamber is followed by detection
of coloured spots.The detection can be carried out
in three stages:

1.  evaluat ion under  u l t rav io let  lamp ( in  case of
chromatographic plates with a f luorescent indi-
cator),

2. diazotation,
3.  coupl ing.
Coloured amine salt  is obtained by coupling diazo

compound with a-naphthol, therefore the plate was
sprayed with solution of cr-naphthol after diazotation.
The plate was dried thoroughly. l t  is recommended
to make out photodocumentation.

Evaluation
ldenti f icat ion is carr ied out on the basis of:
- characteristic coloured spots and comparison of

the spots with coloured spots of the standards
- Rf value calculated using the equation as fol-

lows:

Fig.  1

18

rV
:.-

---_--:^--- lT--,E -- --: l ,  -----:----.--* '_- i--- j-_--^*,* l_

V Vut rI Xl ,(u ,(ty - Nt &

Chromatographic plate with appl ied standards of arylamines after diazotat ion and coupling; l l l  -  4-chlor-o-toluidine, lV - 2-
naphthylamine, V - o-aminoazotoluene, Vl l l  -  4-diaminoanisole , lX - 4,4'-diaminodiphenylmethane, Xl - 3,3'-dimethoxybenzidine,
Xl l  -  3,3'-dimethylbenzidine, XIV - p-cresidine, XVI - 4,4'-oxydiani l ine, XIX - 2,4-toluylendiamine
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Rf = [(distance of middle of the spot from start)/
(distance of front of solvent from start) x100

CONCLUSION

Method of thin-layer chromatography was em-
ployed for qual i tat ive determination of arylamines in
text i les in condit ions of the test ing laboratories of
VUTCH-CHEMITEX spol .  s  r .o . ,  SKTC-1 t  g  Z i l ina.

We have detected arylamines (3,3-dimethoxybenzi-
dine, benzidine, 3,3-dimethylbenzidine) in text i le sam-
ples prepared in SKTC-119 ( in cooperation with labo-
ratory of coloristics) and in textile samples obtained

in the frame of international round tests. We have
tested also al l  avai lable standard solut ions of
arylamines (15 standards of arylamines). Figure 1
shows examples of detection of arylamines carried
out  in  SKTC-1 19.

The method described above is characterized by
a high selectivity in the case of separation and identi-
fication of amines. The success of the determination
depends on suitable selection of chemical components
for specific reactions with aromatic amines as well as
on precision execution and professional skill of the
staff. A unique feature of this method is possibility of
further optimization by variation of separation condi-
tions using various sorption layers and solvents.

KVA L ITATIVN y D 0 KAZ A Ry LA rvr i t r OV V T E Xri I r n C n
METODOU TENKOVRSTVEJ CHROMATOGRAFIE

Mayerovd, A., Mikolkove, A.

VIJTCH-CHEMITEX spo/. s r.o., SKTC-119,Zitina, S/ovenskd repubtika

Jednfm z vyznamnfch aspektov bezpednosti textflii
a spotrebn6ho tovaru je moZnost intoxikdcie I 'ud-
sk6ho organizmu toxickfmi (karcinog6nnymi) aminmi,
ktor6 sa moZu potencidlne uvolhit z textflii redukcnfm
alebo enzymatickfm Stiepenfm niektorfch azofarblv.
Tiito otdzka je doleZitA E z hl'adiska podpory exportu
vyirobkov zo SR do krajin EU, kde je pouZitie vybra-
nfch azofarbiv regulovan6, resp. zak6zan6 prdvnymi
predpismi. NajprfsnejSie krit6ria s0 v s0casnej dobe
vyhldsen6 v Nemecku a stali sa zdkladom legislativy
v d'al5fch krajindch EU.

V textilnom priemysle sa na farbenie pouZlva1u roz-
ne farbivd. Patria k nim I azotarbivd, ktor6 obsahuj0
azoskupinu -N=N-. Arylaminy vznikaj0 Stiepenfm
azofarblv v organizme po preniknuti farbiva pokoZ-
kou v prirodzenfch expoziOcnfch podmienkach (pot,
sl iny). MoZu sposobovat rozne kontaktn6 alergie,
pricom najzdvalnej5ie je riziko rakoviny. Medzi
d'alSie negativne ucinky arylamfnov patrf vplyv na
centrdlnu nervovti sristavu, dfchacie fstrojenstvo,
moZu vyvoldvat methemoglobinov0 cyanozu, po5ko-
denie pedene, rakovinu mo6ov6ho mech0ra a nie-
ktor6 z nich maj0 narkoticke 0cinky.

V tabul'ke 1 s0 uveden6 najzndmej5ie zdraviu
Skodliv6 arylaminy. Rozdelen6 s[ do dvoch skupfn:

- skupina MAK lll A1 (arylamfny dok{zatel'ne spO-
sobujuce rakovinu u I'udi),

- skupina MAK ll l  42 (arylaminy, pri ktorfch sa
predpoklad6 rakovinovf ncinok - po testoch
na zvieratdch).

V prispevku sa popisuje hodnotenie karcinog6n-
nych amfnov v texti l idch ddkazovou kvalitatfvnou
metodou tenkovrstvovej chromatografie fl-LC) J poO-
mienkach sk0Sobnfch laboratori i  vo VUTCH-
CHEMITEX spo l .  s  r .o . ,  SKTC-119,  Z i l ina .

V textiln;ich vzork6ch pripravenfch v SKTC-1 19 a
v texti lnl ich vzorkdch ziskanfch v rdmci medzind-
rodnfch porovndvaclch skri5ok sa dok6zala pritom-
nost arylamfnov (3,3-dimethoxybenzidfn, benzidfn,
3,3-dimethylbenzidfn). Otestovalo sa aj 15 Standard-
nlich roztokov arylamfnov. Na obrdzku 1 s0 uvede-
n6 priklady dokazu arylamlnov.

Uvedend metoda sa vyznaduje v prfpade delenia
a identif ikdcie aminov vysokou selekt[vnostou. Us-
pe5nost dOkazu je podmienend vhodnlim vfberom
chemickyich komponentov pre Specifick6 reakcie
s aromatickfmi amlnmi a taktieZ presnostou
realizdcie, di profesiondlnou zrudnostou persondlu.
Prednostou uvedenej metody je moZnost jej dal5ej
optimalizdcie varidciou podmienok delenia pri pouZiti
roznych sorpcnyich vrstiev a rozpri5tadiel.
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z vEDEcKovVSKUMNVcH A vVvo.rovVcH pRAcovisr

VUTCH-CHEMITEX SPOL. S R.O. V ZILINE ZISKAL
cERTTFTKAT sysrEMU RTADENTA KVALrry poDtA

lso 9001

Capekove, V.

VUTCH-CHEM\TEX spo/. s r.o.Zilina, S/ovenskd repubtika

Dvojro6n6 fsi l ie pracovnlkov VUTCH-CH EM ITEX
spol. s r.o. v Ziline zameran6 na ziskanie certifikdtu pre
syst6m riadenia kval i ty podl 'a ISO 9001 0spe5ne
vyvrcholilo zaciatkom febru 6ra 2000.

Kvalitu dobre vykonanej pripravy potvrdil certifikac-
nf audit uskutodnenli  v dnoch 2.-4. februdra 2000,
ktoryi vykonali dva certifikadn6 orgdny; CERTCHEM -
akreditovanli certifikadnf orgdn pre certifikdciu syst6-
mov kvality VUSAPL a.s. Nitra a ITQ - In5titut teorie
kvality s.r.o. Zilina. Akreditovanli certifikacnli orgdn pre
cert i f  ikdciu syst6mov kval i ty CERTCH EM zdrovefi
udelenfm certifikdtu (vid' zadnd strana obdlky) potvrdil,
Ze VUTCH-CHEMITEX spol .  s  r .o .  v  Z i l ine md vybu-
dovanyi, zdokumentovanf a zavedenf syst6m kvality
r iadenia podla STN EN ISO 9001:1996/EN ISO 9001:
1994 v rozsahu platnosti:

o vVskum a vyivoj v textile, tex-
t i lne j  ch6mi i  a  pr iemyselnej
ekologi i

o sk0Sanie, ceftifikdcia a posu-
dzovanie zhody nirobkov,
vykondvanie in5pekcie

o technicko-ekonomick6, infor-
madn6 a poradensk6 s luZby
v predmete podnikania.

Platnost certifikdtu je do 4. febru-
ara 2003.

Sldvnostn6 odovzdanie certif i kdtu
pre syst6m kval i ty r iadenia podl 'a
fSO 9001 sa uskutocnilo 12. aprila
2000 v Dome techniky ZS VTS pri
prfleZitosti 30. vlirocia zalolenia
Vfskumn6ho rjstavu textilnej ch6-
mie v Ziline, kde bol certifikdt odov-
zdany vedeniu spolo6nosti a osob-
ne ho prevzal .r iaditel '  a konatel '
spolodnost i  VUTCH-CHEMITEX

20

spol. s r.o. lng. Jozef Sestdk, CSc. Sldvnostn6ho aktu
sa z0dastnili vedfci predstavitelia Ministerstva hospo-
ddrstva SR, Uradu pre normal izdc iu,  metro logiu a
sku5obnictvo SR, Min is terstva Skols tva SR,
Ministerstva financiI SR, Ministerstva lnistavby a regio-
ndlneho rozvoja SR, miestnych a 0zemnfch orgdnov
v Ziline, spolupracujricich organizdci[, bankov6ho sek-
toru ako i pracovnici spolocnosti, ktorl sa vyznamnou
mierou pr ic in i l i  o  z fskanie nadobudnut ia  p latnost i
certifikdtu.

Cert i f ikat  syst6mu kval i ty  r iadenia znamend pre
spolodnost VUTCH-CHEMITEX spol. s r.o. upevnenie
dovery pre s0casnfch obchodnfch partnerov a je
prostriedkom ziskania novlich obchodnlich partnerov
v oblasti  rozsahu platnosti  cert i f ikdtu na Slovensku
i v zahranicf.

s r.o. Zi l ina r iaditelbm VUSAPLu a.s. Nitra Ing. Jozefom Sdrazom
(Foto: Miroslav Stalmach)

Sldvnostn6 odovzdanie cert i f ikdtu ISO 9001 vedeniu f irmy VUTCH-CHEMITEX spol.
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zoSlncntovANrE MATERTALov z ELASTAItovVcH vLAKTEN

Hodu l ,  P .

Chemickotechnologickd fakulta STU, Bratislava

Elastanov6 vldkna sri elastom6rne syntetick6 vldk-
na obsahuj[ce najmenej 85% segmentovan6ho polyu-
retdnu spolu s dlhfmi retazcami polyglykolov, polyes-
terov alebo polyamidov, pripadne ich kopolym6rov [1].
Zdkladnou charakteristickou vlastnostou, pre ktor0 sa
pouZivaj0 v stdle vdd5om rozsahu, je ich schopnost
pretiahnut sa o 500 aZ 700 % bez pretrhnutia a potom
sa zotavit takmer na povodnu di:Zku. Elastom6rne vlast-
nosti  s0 dan6 elast ickou roztalnostou amorfnfch
miikkfch segmentov a sfdrZnostou polym6rnych re-
tazcov v kryStalickfch tvrdyich segmentoch. K tomu sa
prirad'uju d'al5ie d0le2it6 vlastnosti ako nekrdivost, I'ah-
k6 udrZiavanie (easy care) a pohodlie pri nosenf. Do-
minantn6 postavenie maj0 dnes obchodn6 znacky Lyc-
ra (DuPont) a Dorlastan (Bayer).

S prichodom elastanovlich vldkien v Sestdesiatych
rokoch sa ukdzala fplne novd perspektiva vfrobkov,
v ktonich sa dovtedy pouZfvala pril. Vyplfva lo z roz-
dielnych vlastnosti priZovfch a elastanovfch vldkien.
Objavuje sa moZnost vyrobit I'ahk6 elastick6 pleteni-
ny uZ pri nizkom obsahu elastanovlich vlakien. Vzni-
ka pojem ,,druha kola". Elastanov6 priadze st6le viac
prenikajI do inyich oblastiako je tradicnf sortiment zah-
rnujuci Snurovacky, korzety, panduchy, elastick6 no-
havice, kombin6zy a Sportov6 o5atenie, plavky a to
pdnske obleky, detsk6 o5atenie, ponoZky, svetre, de-
nimy, tkaniny na vyrobu obuvi a pod. I2l.Z 33 000 ton
spandexoWch vldkien, ktor6 sa spotrebovali v Stdtoch
Severnej Ameriky (1996) sa 22% pouZilo na vfrobu
pancuch a ponoZiek,2l o/o fle, plavky, 16 % na okrf h-
le pleteniny, 1 6 % na osnovn6 pleteniny, T oh na tka-
niny a 18 % v infch oblastiach [3].  Z celkov6ho obje-

mu spotreby vldkien reprezentuj0 iba okolo 2oh, aviak
v poslednfch rokoch predstavuje rocnf ndrast ich spot-
reby I % a v roku 2000 dosiahne ich vliroba cca
1 14 000 ton rodne.

Zo strany spotrebitelbv sa na elastick6 vfrobky kla-
dI rozne poZiadavky podla fcelu ich pouZitia (funkcia,
forma, pohodlie, stabilita tvaru a pod). TaZnost a elas-
ticita samotn6 nepostaduj0. Elastick6 vfrobky musia
splRat ndroky na ohmat, lesk a Struktfru. Mnohostran-
n6 vfhody elastanovlich vldkien si vynftili v textilnom
priemysle prisposobit sa ich spracovaniu v oblasti stro-
jov ako aj zo5l'achtovacich procesov.

vVnoan ELASTANoVVcH VLAKIEN

Podobne ako in6 typy syntetickyich vldkien vyrdba-
jf sa elastanov6 vldkna spriadanfm polym6ru, v danom
pripade polyuretdnu alebo blokov6ho kopolym6ru po-
lyuretdn/polymocovina. Synt6za polym6ru prebieha
v troch stupioch (Obr. 1). Prvyim krokom je prlprava
makrodiolu, reprezentuj0ceho meikkf segment bud0-
ceho polym6ru. MoZe to byt poly6ter napr. polyetyl6n-
glykol (M : 750 a2 10 000), kopolym6r etyl6noxidu
s propyl6noxidom, polytetrahydrofurdn alebo sa jednd
o polyester pripraveny z etyl6nglykolu, propyl6nglykolu
a kyseliny adipovej s koncovfmi OH skupinami (M =
2000), pripadne butdndiolu. Polyadiciou tatcfchto diolov
s d i izokyandtm i nap r. s d if enyl m el6n4,4'-d i izokyand-
tom, sa v druhom stupni pripravi predpolym6r s kon-
conimi izokyandtouimi skupinami. V tretej f6ze reaguje
linedrny predpolym6r s diaminmi za predllenia poly-

1. a HOCH2-CH2-OH + b HO-C(CH3)H-CH2-OH + c HOOC-(CHj4-COOH --> HO-R-OH

polyesterdiol; miikkf segment
(v inom pripade poly6terdiol)

--> o"*@.*r0rr-fi-o-R-o- c-**O"r,@*.o
O O Predprolymer (P)

3. OCN-P-NCO + H2N-R'-NH, ---> [-NH-R'-NH-CO-NH-P-NH-CO-]^ Polym6r 
O
t l

- - - R 1 - N - C - O - R z -  -  -
' I

co
I
NH
I

obr. 1 chemick6 reakcie pripravy etastanovlch vldkien 
j'
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m6rneho relazcacez mo6ovinov6 vdzby. Adidnd reak-
cia s diaminmi sa robi v prostredl organick6ho roz-
puStadla (dimetylacetamidu) a umoZfruje aj sietovanie
tvrdyich segmentov. Po pridaniaditiv sa z vysokoviskoz-
neho roztoku pr ipravia vldkna obvykle s dlZkovou
hmotnostou 4 a2 20 dtex suchym zvl{kiovanim.

Vfslednf polym6r obsahuje 6terov6, pripadne este-
rov6 vdzby z prv6ho stupia synt6zy, d'alej uret6nov6
a mo6ovinov6 vdzby a je pravdepodobn6, 2e v men-
Sej miere aj in6 typy chemicklich vdzieb.

Suchfm zvldkiovanim sa vyrdba a280 % elastano-
Wch vldkien. Zvldknovanie je v5ak investidne vel'mi nd-
kladn6 a vyZaduje recyklaciu organickfch rozpri5tadiel
preto stdle viac sa uplatfiuje zvldkfrovanie z taveniny
[4].V roku 1967 zaviedla tento sposob japonskd firma
Nisshinbo (Mobilon), potom nasledovali f irmy Kanebo
(1977, Lubell) a Kuraray (1991, Spantel). Pociatocn6
taZkosti pri zvldknovanlz taveniny sa postupne odstr6-
nili a proces sa zoptimalizoval tak, 2e vldkna dosahu-
jI rovnak6 parametre ako pri suchom zvldkiovani. Pri
zvldkiovaninie s0 potrebn6 Ziadne toxick6 rozp0Stad-
ld, ktor6 by mohli v malfch mnoZstvdch zostat aj v ho-
tovom vldkne (Obr. 2). Proces umoZfiuje flexibilne me-
nit vlastnosti vldkien podla poZiadaviek spotrebitel'a.
Vf dkna sa daj0 spriadat ako monofilov6, do im zabez-
pecuje jasnej5i vzhl'ad, lepSf ohmat a lep5ie pevnos-
tn6 charakteristiky. Vldkna s0 dnes hlavne na japon-
skom trhu dostupn6 v Sirokom rozsahu dlZkovyich
hmotnostf r6zne profilovan6.

Aby sa dali vl6kna dobre spracovat nand5ajf sa na
ne vhodn6 typy preparadnfch prostriedkov.

V Sestdesiatych rokoch sa privfrobe ddmskych pan-
60ch a panduchovfch nohavic pouZfvali prevaZne
spandexov6 vldkna opriadane dvojitfm obalom polya-
midovfch vldkien. Bolo to z dovodu niZ5ej odolnosti
spandexoWch vldkien vodi oderu, pre zlepSenie ohma-
tu, spracovatel'nosti pri pletenf ako aj farbenia. NeskOr
sa ich vlastnosti vylep5ili do tej miery, Ze bolo moZn6

:ili,".,]'j.,'"
Obr.2 Sch6ma vfroby elastanoui'ch vldkien zvldkilovanfm tave-

ninY
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pouZit iba jednu vrstvu polyamidu alebo ich spracovat
ako tak6.

Kaldit spandexovS, priadza ma typickyi tvar pracov-
nej krivky (napiitie deformdcia), ktord poskytuje dole-
2it6 informdcie pre projektovanie vlirobku. Vo vdc5ine
prfpadov sa spracovatelsk6 vlastnosti zlep5ia sklado-
vanim cievok pred pouZitim za presne definovanfch
podmienok v uzavretfch kontajneroch (thermal after-
treatment).

VLASTNOSTI

Polyuretdnov6 elastom6rne vldkna s0 takmer biele,
ich hustota je 1000 aZ 1200 kgm*, taZnost pri pretrhnu-
ti 500 a2700 %, pevnost 5 aZ 8 cN/dtex, navlhavost
0,3 a21 o/0, zolavenie po 50 %-nom predlZenije 93,5
aZ 96 %, tep lota topenia 180 o aZ 250 oC,  tep lota
mdknutia 170o a2180 oC 

[1]. Zakladn6 vlastnosti elas-
tanovfch vldkien sti podmienen6 striedan[m miikkfch
a tuhfch segmentov (Obr. 3).

Z 4isledkov [ab. 1), ktor6 publikovali Hagen a Hess
[4], vidiet variabilnost vlastnostf vldkien vyrobenfch
zvldkiovanim taveniny.

Pri teplotdch nad 190 oC vykazujri v5etky spandexo-
v6 vldkna ireverzibiln0 degraddciu.

Chemick6 vlastnosti spandexovfch vldkien sa me-
nia v zdvislosti od vfrobn6ho postupu a s0 predov5et-
kyim ovplyvnovan6 pouZitou diolovou zloZkou. Vldkna
majf dobr0 stabi l i tu voci 0cinku kysel in. Vldkna s po-
ly6terovou glykolovou zloZkou s0 stdle aj v alkalickom
prostredi, v ktorom vldkna s polyesterorryim diolom hyd-
rolyzuj0 [5]. Ucinkom chlornanu sodn6ho a kyseliny ch-
lornej degraduj0 a Zltnri, preto ani pri pranf nemoZno
pouZit prostriedky obsahuj0ce chlor. DdleZit6 je, 2e do
koncentrdcie chloru 0,5 ppm, obvyklejv plaveckfch ba-
z6noch, vldkna nedegraduj0. Su rozpustn6 v dimetyl-
formamide a cyklohexanone zavaru. Pri udrZiavanir4i-
robkov ich moZno opakovane prat pri  teplotdch do
60 oC a suSlt pri teplote do 80 oC.

JEDNOTKOVE OPERACIE ZOSTACHfOVANIA

Zdkladnou pod m i en kou uspe5nej apl i kdcie elastano-
vfch priadzi do plo5nfch textflii je ich kondicionovanie
za kontrolovanyich podmienok (vlhkost, teplota), vol'-
ba vhodnfch parametrov priadzia konStrukcie textilie.
Zatial'do v pletiarstve sa projektovanie opiera o viac-
rodn6 praktick6 skfsenosti, pri vlirobe tkanln je vyivoj
iba na podiatku. Mittmann a Ott [6] sa zaoberali vply-
vom elastanovfch priadzi Dorlastan s dlZkovou hmot-
nostou 45 a 80 dtex na zr62avost v smere utku, taZ-
nost a zvy5kov6 predlZenie zmesovri'ch tkanin bavlna/
elastan. Parametre sa sledovali pri tkanindch s elas-
tanovlim podielom v smere 0tku. Dosiahnut6 uisled-
ky sa dajf s urcitfm priblfZenim aplikovat aj na zme-

prcdl2ovad
diot diizokyartdt rct'azca
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Tab. 1 Vlastnosti elastanovyTch vl6kien pripravenfch roznymi postupmi zvl6knovania taveniny [4]

Vzorka O[Zfovd hmotnost
dtex

Pevnost
cN/dtex

iainost
o/o

Trval6 predlZenie Teplota topenia
% o c

KFELv 138/100
KFELv 163/80
KFELv 163144
KFELm 381270
KFELp 187150

1 9 0
200
200
1 8 0
205

25
29
31
39
29

454
525
477
756
523

102
79
45
269
55

7,26
8,31
6,29
4,96
4,74

Obr. 3 Strukt0ra elastanonich vl6kien

sov6 tkaniny vlna/elastan. Zdsadou je, 2e pletenie aj
tkanie sa musia robit za 6,0 najniZ5ieho kontrolovan6-
ho napdtia.

Postup zoSl'achtovania sa voli podla druhu a kon-
Strukcie materidlu, ktoni sa me zoSl'achtoval.. ZAklad-
n6 krit6rid s0 podl'a Narosku [7] zostaven6 do Tab.2.

Vo v5eobecnosti je podobn;i ako pri neelastickfch
polotovaroch so Specifickfm prisposobenim elastano-
v6mu podielu. Rozhoduj0ce je preto, ci sa pouZili elas-
tick6 kombinovan6 priadze opriadan6, previrovan6, Si-
ro-Span a pod. alebo samotn6, v zmesi s akfmi
vldknami s0 elastanov6 vldkna v plo5nej textflii a v akej
forme sa bude tovar zo5l'achtovat. Pre zabezpecenie
vysokej kvality hotonich vlirobkov je d6leZit6 aby sa
materidl na upravu predkladal v navinutom stave. Ak
je materidl poskladanyi vznikaju lomy, ktor6 sa neda-
ju odstrdnif a moZe to viest aZ k jeho pretrhnutiu. Aj
v navinutom stave, pri tvrdom ndvoji, m02e vznikn0t
moar6 efekt.

Zvl65tnu pozornost treba venovat poZadovan6mu
strecov6mu efektu so zohlhdnenim zvy5kov6ho zr62a-
nia. V zdvislosti od konStrukcie textilie a obsahu elas-
tanov6ho podielu md materidl rozdielnu zr62avost.
Napr. pleteniny s vysoklim obsahom elastanovfch
priadzi, vd65inou v kombindcii s hladklimi hodvdbnic-
kfmi priadzami a s otvorenou Strukt0rou, sa velmi zrd-
2a)0. Vo vdd5ine prlpadov ide o kombin6ciu s polyami-
douim hodvdbom ako neelastickou zlolkou. Pleteniny
maj0 s.klon k skrucovaniu okrajov a k zhustovaniu
v pozdlZnom aj prie6nom smere. V sortimente osnov-
nyich a raSlovfch pletenfn (vrchn6 oSatenie, Sdly, zd-
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Tab.2 Krit6rid, ktor6 ovplyviuj0 postup zo5lachtovania elastickfch
materiAlov

o Obsah elastickfch vldkien v zmesi (1 aZ 50 %)
o TYP Plo5nejtextilie

pleteniny (osnovn6, z6l.a2nd), tkaniny (elastickf 0tok, osnova di
bielastick6)

o Charakter sprievodnfch priadzi
hladke hodvdbne priadze, chlpat6 priadze zo striZoqich vldkien

o Typ elastanoqich priadzi
opriadan6, ovijan6, hold

o Vldkna v sprievodnlich priadzach
bavlna, vlna, regenerovan6 celul6zov6 vldkna, polyester,
polyamid

o Elasticita
po diZke, Sfrke alebo v oboch smeroch

o Oblas( pouZitia
panduchy, spodn6 pr6dlo, plavky, vrchn6 o5atenie

o TaZnost vrchn6 oSatenie: 20 aZ 35 %
o5atenie pre volhf das: 25 a235 %
Sportov6 o5atenie: 35 aZ 60 %
Speci6lne funk6n6 odevy: 80 aZ 120 %

clony, krajky), kde sa okrem polyamidu pouZiva aj po-
lyester je nevyhnutn6 ustalbvanie. Pleteniny z okr0h-
lych pletacich strojov, reprezentuj0ce kombindcie elas-
tanovlich vldkien s bavlnou, visk6zovfmi vldknami
alebo s polyamidom di polyesterom, m6Zu robit pro-
bl6m z hl'adiska zafixovanych lomov hadicov6ho riple-
tu. Vfhodn6 je tepeln6 ustalbvanie vo forme hadico-
v6ho 0pletu. V prfpade tkanfn, kde sa elastanov6
vldkna pouZivaju predov5etkfm vo forme kombinova-
nfch priadzi, je zr62anie men5ie . Zr62anie podmieiuje
splnenie poZiadaviek zAkaznika pokial' ide o plo5n0
hmotnost, Sirku a O[Zt<u vfrobkov. Najvfznamnej5imi
operdciami pred farben[m a Speci6lnymi 0pravami s0
preto ustalbvanie, pranie a distenie. Dosiahnut6 elas-
tick6 vlastnosti sa po ustalbvanf nesm0 pri d'alSom zo5-
l'achtovani vyznamnej5ie menit vplyvom teploty, dasu
ani 0cinkom chemikalif.

Relaxdcia, uvolnenie pnutia v textllii, m6,z pohl'adu
zabezpelen i a poZadovanej e I asticity ni robkov j ed n u
z rozhodui0cich uloh. Relaxdciu moZno vykonat viace-
nimi sposobmi. Pri relaxdcii na preparovacom stole sa
proces reguluje parametrami pouZitej pary a nichlos-
tou pohybu materidlu. Parou moZno relaxovat mate-
ridl aj pred vstupom na rozpinaci r6m. V Sirokej prac-
ke sa dd s vlihodou spojit relaxa6nf proces v hor0cej
vode (60 aZ 90 "C)s pranlm alebo distenfm v tetrach-
loret6ne (perchloretyl6ne).

Ak sa materidl zrd2a viac ako je prfpustn6, musf sa

23



Relaxdcia
Termofix6cia

Orezanie okrajov
Glejenie

Obr. 4 Sch6ma zo5lhchtovania pletenin zo zmesi PA/elastan z okr0hlych pletacich strojov

Obr. 5 Operdcie pri zo5l'achtovanitkanfn zo zmesi bavlnaielastan

zaradit ustalbvanie (fixdcia) horfcim vzduchom. Pri ple-
tenindch sa tymto spOsobom zniZi tendencia ku z16-
Zaniu. Podmienky f ixdcie sa vol ia podla druhu mate-
ridlu. Teploty sa pohybuj0 v rozmedzl 185 o a2195 oC

a das od 25 do 60 sek0nd. V pripade tkanin, hlavne
vl nenf ch, v5ak termof ixdci a zvy5 u je zr 62anie.

Pre zabezpecenie egdlneho vyfarbenia, proti vzniku
Skvfn a pruhovitosti sa pred d'alSfm zo5l'achtovanim
musia odstrdnit silikonov6 oleje z povrchu elastano-
Wch vldkien ako aj prepardcie z povrchu sprievodnfch
vldkien. Materidl sa preto perie s vhodnfm detergen-
tom pri teplote 80 oC podas 30 min, oplachuje sa vo-
dou pri teplote 70 oC a na zdver studenou vodou (pri
zmesiach PA-elastan, PES-elastan). Prepardcie sa od-
strdnia aj distenim v tetrachl6ret6ne (PER).

Ndslednost jednotlivfch operdcii zo5l'achtovania je
vidiet z prikladov na Obr. 4 a 5.

Pri zo5l'achtovanf materidlov z podielom elastanoni-
ch vldkien md kl'ri6ovf vyznam farbenie. D0leZit6 je
v akej podobe s[ elastanov6 vldkna, ci s0,,skryte" op-
riadan6 alebo ovljan6 a teda ci samotnf elastan treba
farbit, v akej kombindcii sri, v akom poradf sa bude far-
bit. Podl'a toho sa urobi vyiber farblv a farbiacich apa-
rdtov. Z koloristick6ho hl'adiska sa elastanov6 vldkna
podobaj0 polyamidoWm. Priame farbivd nemaju k vlak-
nam Ziadnu afinitu. Dobrf afinitu majf farbivd kysle aj
bdzickd a farbit moZno aj disperznfmi farbivami. Kysl6
farbivd vyfarbuj0 elastanov6 vldkna za inak rovnakf-
ch podmienok menej s;ito ako polyamidov6.Zmesi PA
6.6/spandex sa farbia obvykle (v Europe aZ 90 oh) na
osnovnfch ndvojoch kyslfmi farbivami. Pd farbeni moZ-
no pouZit anionov6 aj kationov6 egalizacn6 prostriedky.
Egdlnost sa zlep5i aj vhodnou volbou teplotno-daso-
v6ho reZimu, postupnfm poklesom pH a zvyi5enlm tep-
foty farbenia na 104o a2110 oC. Na farbenie plo5nyich
textili is0 vhodn6 soft-flow jets aparaty. Pri fixacii m6Ze
materidl Zltnri t ,  6o sa negatfvne prejavi pri  farbeni.
Zftnutie moZno obmedzit znilenfm teploty fixdcie, skrd-
ten[m fixadnyich dasov ako aj vyl06enfm TPP, ktor6 ob-

sahujri aminoskupiny. Stdlosti vyfarbenia za mokra su
o nie6o niZ5ie ako v pripade polyamidu.

V zmesi s celulozovfmi vldknami sa neprejavf nega-
tfvny vplyv na elastanovf podiel pokial' je hodnota pH
pod 1 1 a teplota sa pohybuje do 100 "C.

Zmesi s polyestero4imi vldknami sa farbia disper-
znymi farbivami a to s prend5acom pri teplote 100 aZ
108 oC alebo vysokoteplotne (HT) pri  120 a2130 oC.

Oba sposoby ovplyvnuju elastick6 vlastnosti. Disper-
zn6 tarbivd maj0 vysoku afinitu k elastanovlim vldk-
nam, Spinia ich a tym sa zniZuj0 stalostiv otere za mok-
ra. Pri vySSej teplote je tento probl6m menej vyrazny.
Na druhej strane prl l iS vysokd teplota (nad 1 15 "C)
sp6sobuje pri  farben[ osnovnfch pletenin zniZenie
dlZkovej hmotnosti (tzv.redeniering). Stdlosti vyfarbe-
nia silne zdvisia od vliberu farblv a dobr6ho zdvered-
n6ho spracovania pri alkalicko-redukcnom cistenf. Ak
sa jednd o zmesi s mikrovldknami potom treba na do-
siahnutie rovnakej nlnfy vyfarbenia dvoj- aZ trojndsob-
n6 mnoZstvo farbiva. Zmesi PES/vlna/elastan vykazujri
eSte niZ5ie stdlosti lebo sa nedd aplikovat optimdlne
alkalicko-redukcn6 cistenie. V tomto prfpade treba vy-
konat dodistenie v tetrachl6ret6ne (PER).

Na zdver zo5l'achtovacieho procesu moZno materi-
al podla poZiadaviek Specidlne upravit prostriedkami
soi l  release, zmakcovadlami alebo TPP pre vodood-
pudivri ci olejovoodpudivu Ipravu.
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TEXTIL, ODEVY A MODA V CINSKEJ EKONOMIKE

Liptdk, J.

Cinsty text i lnf priemysel md praddvne historick6
korenie. Svetovri povest zfskal predovietkfm cinsky
hodvdb a hodvdbne text i l ie. Povestnd ,,Hodvdbna
cesta", ktord mala dve kontinudlne a jednu ndmor-
nI trasu, patri v doterajSej historii I 'udskfch civilizd-
ci i  k najvl iraznejSim trasdm svetov6ho obchodu
a zdkladom svetovej delby prdce.

Naviac v novodobej 6re priemyseln6ho rozvoja, u2
pred vstupom do 20. storocia sa stal text i lnf prie-
mysel tejto aZ dosial 'najpocetnej5ej popul6cie sve-
ta aj kol lskou clnskeho priemyslu vobec. V priebehu
dvoch desatrodi reformn6ho obdobia 1979-1998 sa
rozvila do neblivalej Sirky aj clenitosti jeho surovi-
novd zdkladfia ako aj samotnf text i lnf priemysel
a odevn;i priemysel.

1. Rozsah a Struktr ira diverzif ikovanfch surovi-
novfch zdrojov

einsky hodvdb je sice jednfm z najstar5fch a naj-
zndmej5ich komponentov surovinovej zilkladne aj
v novodobom texti lnom priemysle, ale dominantnf
poziciu v 20. storoci zaujala bavlna. Ked'Ze eina ma
prevaZne subtropick6 klfma, jej hlavn6 pestovatel'-
sk6 rajony s[ vo vfchodo6inskych provincidch na
strednom a dolnom toku riek Jang-c' aZllej rieky, ale
aj v Sichuanskej kotline a v stredoazijskfch predho-
riach Tan5anu.

V reformnom obdobi vzrdstla produkcia bavlny
22,17 mil .  t  na 4,6 mil .  t .  V 90. rokoch za6,al i  real i-
zovat rozsiahli projekt roz5lrenia vfroby bavlny na
juZnej strane pohoria Tan5an, nad severozdpadnou
hranicou p05te Taklamakan aZ do 1,5 mil .  t  rodne.
Ked'Ze doteraj5ia produkcia bavlny je viac neZ dos-
tatocnd a krajina md pomerne znadn6 zdsoby tejto
suroviny, zvySovanie produkcie na cinskom zdpade
umoZni uvol'nit cast p6dneho fondu v stredo a vfcho-
doclnskych regionoch v prospech osevnfch ploch
olejnin a zeleniny, prip. infch Ziad0cich plodin.

V nadvdznosti na tento teritoridlny posun vo vfro-
be bavlny sa budri v primeranej miere posuvat sme-
rom na zApad aj vfrobn6 kapacity bavlndrskeho prie-
myslu, a to aj so zretelbm na potrebu ciel'avedomej
akcelerdcie hospoddrskeho rozvoja tamoj5fch menej
rozvinutych regionov severozdpadnej Ciny. Podob-
ne dynamickf rozvoj chovu oviec vo Vnftornom Mon-
golsku, provinci i  Qing-hai (Cching-chaj) a v AO Xin-
jiang (Sin-tiang) uZ privabil viacer6 modern6 kapacity
vlndrskeho priemyslu do tfchto regionov, kde s0
hlavn6 zdkladne chovov okolo 300 mil .  oviec.

einske vedecko-vyiskumn6 inStitucie a kompeten-
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tn6 0stredn6 a lokdlne vlddne orgdny ako aj podni-
katelsk6 asocidcie rozpracovdvaj0 osobitnf megap-
rojekt rozvoja chovov hovddzieho dobytka a jemnov-
Inyich oviec v podhorskfch a horskfch regionoch na
juh od rieky Jang-c'. Vykonand inventarizAcia tamoj-
Sieho podneho fondu vykazuje 65 mi l .  ha d isponib i l -
nyich pastvindrskych ploch s celorodnou vegetdciou,
z ktoryich uZ vyuZit ie 20 o , 13 mil .  ha md priniest
rodnf produkciu miisa a vlny porovnatel'nf s dvojnd-
sobkom doteraj5ej produkcie N. Z6landu.

Tfm sa zdrovei zakladA nedozern6 novd zaklad-
na rozvoja vlndrskeho priemyslu v[ne. Paralelne
s tfm sa venuje s0stavnd a rast0ca pozornost inten-
zifikacii a skvalitnovaniu chovov jemnovlnfch oviec
prakticky vo v5etkyich tradicnfch pastvindrskych re-
gionoch vrdtane Tibetu.

K tfmto doteraj5im a potencidlnym, co do rozsahu
celkom unikdtnym zdrojom prirodnfch textilnfch vld-
kien sa druZi aj dynamicky rast0ca produkcia chemic-
kfch vldkien, ktord vzrdstla z 285.000 t v roku 1978
na 4,22 mil. t v roku 1 997. V bud0cej dekdde, ked'pro-
gnostici ocakdvajf zdvojn6sobenie objemu HDP Ciny
a ked'priemyselnd vfroba vzrastie najmenej o 150 %,
zr4iSi sa produkcia petrochemick6ho priemyslu na troj-
aZ Stuorndsobok podl'a toho, ako sa bud0 rozvqat. vnut-
rodinske a zahranidn6 odbytov6 trhy. V tomto global-
nom rdmci porastie aj 4iroba chemiclaich vldkien v ob-
jeme a bude sa Strukturdlne modifikovat podl'a
aktudlnych potrieb trhu a podla vfvojovyich trendov
v Cine ivo svete. V podstate nebude limitovand inves-
tidne, ani technicko-technologicky.

Ani r4iroba hodvdbu nezostdva len historickfm do-
plnkom modern6ho textiln6ho priemyslu a jeho suro-
vinovej zdkladne. Roz5iruje sa postupne na nov5ej
a modern izovanej vf robno-tech nolog ickej zdklad ne.

2. Vfrobn6 kapacity a produkcia text i ln6ho
priemyslu

Textilnli priemysel zvli5il vfrobu priadze v rokoch
1979-1998 z 2,38 mil .  t  na 5,4 mil .  t  a vfrobu text i l i f
z  11,03 na 22 mld m.

Odevnf priemysel v predreformnom obdobi sice
existoval, ale mal vel'mi uzku a technicky prevaZne
zaostal0 vfrobnu zdkladnu. Zlal'i vek svojho rozvo-
ja dosiahlo toto odvetvie vlastne aZ v reformnom ob-
dobf, ked'sa masovo roz5irovala vfroba vo vidiec-
kych odevnfch zdvodoch, prevaZne na kooperadnej
bdze so zahranicnfmi investormi, najmd z Hongkon-
gu, odkial '  pr ichddzali  nielen objednavky a modely,
ale aj materidl a zariadenia.
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V priebehu dvoch desatrodi tengovskfch reforiem
v C[ne hongkongskl podnikatelia prestahovali z Hon-
kongu na pevninu aZ 50 % svojich vfrobnfch kapa-
cft, aby sa pribliZili k tamoj5fm lacnej5i, pracovnyim
sildm (3, s. 47). Najviac z toho profitovala provincia
Guangdong ( Kuang-tung ), t . j .  pOvodnd materskd
provincia Hongkongu. Tu zakotvi la najvdcSia 6as{
hongkongskfch investicif z celkovej ciastky okolo 140
mld. USD, pridom hongkongskf podnikatel ia zames-
tnal i  len v provinci i  3-4 mil .  pracovnfkov. Tam, pre-
dovSetkyim v modernom novodobom vel 'komeste
Shenzhem (Sen-cen) a v celej delte Perlovej r ieky,
v trojuholnfku Hongkong-Macao-Kanton sa sformo-
vala aj najmohutnej5ia 6fnska zdkladna odevn6ho
priemyslu. Dominantn0 pozfciu v hom zaujal i  podni-
ky kolektivneho, prevaZne vidieckeho priemyslu, na
ktor6 pripadalo v polovici 9O-tych rokov a2 8Q% vy-
robenfch odevov a bielizne. Boli aj najdastej5imi par-
tnermi pri vytvdranf spolocnfch podnikov - joint ven-
tures.

V zdvere druh6ho desatro6ia cinskych reforiem mal
tamoj5i text i lnf priemysel viac neZ 20000 text i l iek
a 10000 odevnfch zdvodov. V obdobf 1S-t ich rokov
1979-1994, ked' vzrdstol HDP einy Stvorndsobne,
dosiahl i  tr lby z predaja a2 9-ndsobnf vzrast (12,
s.28) . V polovici 9O-tych rokov dosiahli rodn6 trZby tex-
tilu a odevnyich nirobkov na domdcom trhu 320 mld.
juanov a pre rok 2000 odakdvali ich zr4i5enie na 360
mld. juanov do predstavuje okolo 10-1 1 % z objemu
maloobchodn6ho obratu spotrebn6ho tovaru vrdta-
ne potravin.

S0hrnnf objem vl ivozu text i lu a odevov kulmino-
val  v  roku 1997 na 0rovni  45,45 mld.  USD alebo
v prepodte 376 mld. juanov. Ako vidiet,  napriek mno-
hondsobn6mu vzostupu ndkupov textilu a odevov na
domdcom trhu, je vfvoz textilu a odevov e5te stdle
rozhodujricim odbyti5tom cinskych textilif a odevnli-
ch vfrobkov. Rast0ci domdci trh md e5te stdle roz-
hodujticu etapu svojho rozvoja pred sebou. V tejto
s0vislost i  je prfhodn6 poznamenat, Ze vl iroba a pre-
daj Sijacfch strojov s elektrickfm fyzicko-l'udskfm po-
honom do clnskych domdcnosti bol uZ v predrefor-
mnom obdobi najcastejSou a najv'fznamnejSou
investlciou domdcnostf do dodnes ovplyviuje rozsah
a intenzitu ndkupu vfrobkov odevn6ho priemyslu.

Napriek rapidnemu vzostupu domdceho i zahrani6n6-
ho odbytu i odevnfch rryirobkov dosahovali domdce tex-
tilky na cinskom trhu len 40%-tny podiel (10, s. 29).Zb,i-
vajfcich 60 % pochddzalo z importu, prfpadne z 6inskych
textiliek, ktor6 vyrdbali prezahranicnfch investorov a od-
beratelbv pod ich vlastnou obchodnou znadkou. Dovoz
textilu pre exportuj0ce odevn6 zavody dosahoval v roku
1998 aZ 6 mld. USD. V s0casnosti, v rokoch 1999-2000
sa stala tdto poloZka velkou z6lohou a Sirokrim priesto-
rom pre ciel'avedomf rozvoj antiimportnej textilnej pro-
dukcie nabdze prenikav6ho vzostupu jej kvalitativnych
ukazovatelbv (10, s. 29).
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Anti importnd kapacita text i ln6ho a odevn6ho prie-
myslu je v tomto ohl 'ade porovnatel 'nd s anti impor-
tnou kapacitou ocel iarskeho priemyslu a je men5ia
len v porovnanI s anti importnou kapacitou strojdren-
stva, ktord sa pohybuje v polohdch 30-50 mld. USD.

Podla zdmerov Cinskeho fradu (spravy) text i ln6-
ho priemyslu (, ,China Texti l  Industry Bureau") md sa
zvliSit podiel domdceho textilu na vnutroclnskom tr-
hu zo 40% na 65% u2 v roku 1999. V takom prfpa-
de by sa uplatni lo na domdcom trhu dodatocnyich 3
mld. m textili i, zrejme hlavne odevnlich , Zbyvajuca
medzera od 65% do idedlnych 1 00% krytia domd-
ceho odbytu textili i predstavuje d'alSi odbytovyi po-
tencidl pre domdce textilky v rozsahu okolo 4-5 mld.
m a o tento trhovf priestor bude dinsky textilnf prie-
mysel usilovne bojovat v najbliZ5fch rokoch pri su-
6asnej expanzii svojho exportu textflif a odevnyich v1i-
robkov, ktorf chce rozvlat vo vztahu k svojim
rozhoduj0cim trhom, t. j .  v Japonsku, Spojenyich Ste-
toch, EU a Hongkongu po svojom blfZiacom sa vstu-
pe do WTO (13,  s .29) .

Tento unikdtny s0boj na pol i  rozvl jania anti impor-
tnyich vfrob text i lu povedie so zahrani6nou konku-
renciou na domdcej pode, kde md nepochybne ur-
cite vfhody na svojej strane, ale vfsledky si musi
zabezpecit domdci text i lnf priemysel trhovfmi me-
todami, hlavne pestrejSim sortimentom, vySSou kva-
l i tou a aj vySSou hospoddrnostou a konkurencies-
chopnfmi cenami na zvyi5enej kval i tat ivnej 0rovni
produkcie.

Na tfto strategicky doleZit0 etapu svojho rozvoja
sa text i lnl i  pr iemysel dokladne pripravi l  uZ niekolko
rokov a experimentdlne overoval r6zne modely for-
movania a fungovania modernl ich podnikatel 'skfch
Struktfr v rdmci pripravy reformnej etapy 1998-2000.
KedZe odevnf priemysel je v prevaZnej miere s0cas-
tou doterajSieho Stdtneho sektora, dotfka sa ho v ce-
lom rozsahu teraj5ia reforma Stdtnych podnikov.

V tejto etape reforiem dochddza:
a. k fplnej separdcii doteraj5ich Stdtnych podnikov od

mocensko-ad m i nistratlvnych Strukttr Stdtu,
b. k transformdcii ich Stdtneho vlastnfctva na podielo-

vo-akciov6 vlastnictvo podnikov,,verejn6ho sektora",
c. v ktorl ich sa formujt i  r iadiace a kontroln6 orgdny

adekvdtne pre akciov6 spolodnosti pripraven6 na
roz5irovanie a udeln0 re5trukturalizdciu svojho ma-
jetkov6ho portfolia vrdtane vytv6rania spolocnfch
podnikov so zahranicnfmi investormi, kolektfvnymi
alebo sukromnfmi podnikmi a obchodovania s ich
akciami na burzdch,

d. zdrovei formuj0 svoje 4ikonn6 podnikovd manal-
menty a podnikov6 syst6my riadenia pre potreby
trhovej ekonomiky,

e. vstupuj0 do vfrobno-obchodnyTch holdingov alebo
infch podobnfch konglomerdtov so zameranfm na
zvy5ovanie svojej konkurencie schopnosti na domd-
cich i zahrani6nyich trhoch,
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f. paralelne realizujri osobitnf projekt uvolhovania pre-
bytodnfch pracovnikov ako podstatnri stcast racio-
nalizdcie vyirobnfch faktorov a Strukt0r.

V textilnom priemysle, ktoryi zaclnal t0to etapu re-
foriem ako pi lotn6 odvetvie od zaciatku roku 1998 -
po predchadzaj0cich experimentoch - sa k tomu dru-
Zf aj prenikavf zdsah do vyirobno-technickej zAklad-
ne textilnej vyiroby. Zo 40 mil. vretien pradiarni, hlav-
ne bavlndrskeho a vldknarsk6ho priemyslu vyrad'ujti
a  l ikv iduju ce lu 114,  10 mi l .  vret ien.  Pr i rodzene,  ide
predov5etkfm o vyrad'ovanie najstar5lch a najzaos-
talej5ich kapacft. Uvol'nujt aj primeranf podet a po-
diel text i ldkov zo Stdtnych podnikov, t ieZ 114, t . j .  1,2
mi l .  osOb.

Celf rozsah tfchto operdcif vykonali takmer uplne
v priebehu dvoch rokov 1998-1999. Vl isledkom md
byt vySSia miera vyuZivania najprogresfvnej5ich dis-
ponobilnfch vfrobnfch kapacit, vySSia kvalita pro-
dukcie, vySSia produktivi ta prdce, podstatnd reduk-
cia vfrobnfch ndkladov, znilovanie uverov6ho
zatalenia sektoru a odvetvia a prenikav6 zlep5enie
hospoddrskych vfsledkov.

Realizovan6 investlcie su orientovan6 priori tne na
rekon5trukciu rozvoja schopnfch kapacft, ich moder-
nizdciu, dotvdranie optimalizovanyich vyirobnfch
Struktur so zretelbm na zvy5ovanie kvality a mddnosti
produkcie. Pripravovanf vstup do WTO p6sobf ako
mocnf hnaci motor.

V tom je hlavnyi zdmer terajSej reformovanej eta-
py: zbavit sa razantnyim spdsobom prebytodnfch
a prestdrlych kapacft, zvf5it Irovei koncentrdcie vyi-
roby na najmodernej5ich kapacitdch, optimalizovat
stavy pracovnikov a disponibiln6 investidn6 prostried-
ky vloZit do modernizdcie vfroby a skval i tnovanie
produkcie. Formuje sa rast0ci pocet podnikatel'skfch
subjektov holdingov6ho typu pri  sucasnom zniZova-
ni poctu vl irobnfch jednotiek s 0plnou prdvnou sub-
jektivitou a s pokracuj0cou modernizdciou vfrobnej
zdkladne odvetvia, ktor6 hodl6 podstatne z4iSit svoju
konkurencn0 spOsobilost a vyinosnost na domdcich
i zahranicnlich trhoch.

Reformn6 obdobie zmenilo kardindlnym spOsobom
situdciu na domdcom dlnskom trhu textilnfch a odev-
nyich nirobkov. Teraj5f trh je relatfvne naslten;i Siro-
kfm a nichle rast0cim sortimentom vfrobkov a o jeho
dal5ie rozSirovanie treba u odberatel'a a spotrebitel'a
bojovat kvalitou, pestrostou, cenou a modnostou. Trh
s dominantnou pozfciou doddvatelbv sa stal minu-
lostou, vystr iedal ho trh s dominantnou poziciou od-
beratelbv a spotrebitela. Je to jeden zvyraznych uka-
zovatelbv zrelosti trhovej ekonomiky Cfny.

Strategicko-rozvojov6 zdmery clnskeho textiln6ho
a odevn6ho priemyslu sa prechode 20. a 21. storo-
dia smeruj0 k upevneniu jeho virobneho a obchod-
n6ho prvenstva vo svete a k DalSiemu roz5lreniu
a prehlbeniu jeho pozici i  na svetovfch trhoch. Reor-
ganizdcia 4irobno-obchodnej zdkladne s pretransfor-
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movanou majetkovo - udastindrskou bdzou, s mo-
dernyimi manaZmentami orientovanlimi na trhov0
ekonomiku a rozvinutl im programom racional iza6-
nfch opatreni,  md el iminovat straty text i ln6ho prie-
myslu minimdlne v rozsahu 6 mld. juanov a md mu
zabezpecit pozitlvne hospoddrske vfsledky ako roz-
ho9ujr icu f inancnu zdkladnu roz5irenej reprodukcie.

Ta2isko modernizacnfch procesov textiln6ho prie-
myslu sa teda nehl 'add na jeho priedomi, v surovi-
novfch alebo in;ich kooperadnfch odvetviach, ale
predov5etkfm a najmd vo vlastnfch podnikoch. To
samozrejme predpoklada aj vlastn6 investicn6 akti-
vity, ktor6 maj0 zabezpecit jednak optimalizdciu tech-
nologicklich Struktfr a jednak ich celkov6 zdokona-
lenie a zvfSenie technickej irovne odvetvia a jeho
vfstupov.

Nakolko sa bude zvy5ovat kvalita textilnej produk-
cie, menovite odevnfch textilif, natolko sa bude reali-
zovat aj 0loha co naj0plnejSieho vyuZfvania a vyuZi-
t ia anti importndho priestoru z doteraj5ieho rozsahu
7-8 mld. m text i lu alebo 6 mld. USD. V tejto sfvis-
losti nemoZno prehliadat skutodnost, Ze tzv. ,,koope-
radnd zahranidno-obchodnd vyimena" dosiahla v ro-
ku 1997 import  70 mld.  USD, expor t  100 mld.  USD,
takZe t6to prdca vo mzde priniesla Cine 30 mld. USD
cist6ho devlzov6ho vfnosu, pridom nezanedbatel'nd
cast tohoto 0celov6ho importu bola pohlcovand prdve
dovozom textili i pre odevnf priemysel pracujuci na
export.

Vfsledky roku 1998 sri v tomto ohl'ade napriek vply-
vom dzijskej financnej krizy o nie6o priaznivej5ie: 6is-
tyi devizovli 4inos kooperadno-obchodnfch operdcil
tohoto druhu vzrdstol takmer na 36 mld. USD (+20o/o),
ale Cfna md v tomto smere e5te rozsiahle rezeruy vrd-
tane textilnfch komodft pre odevnf priemysel. Bude
zaujimav6 a uZitocn6 sledovat ako sa do tfchto uka-
zovatelbv bud0 premieta{ opatrenia na fseku presad-
zovanej domdcej antiimportnej vfroby textilu vrdtane
zintenzfvnen6ho boja proti rozsiahlemu pa5erdckemu
obchodu vo velkom meritku a Stfle.

3. Roz5irovanie, moderniz6cia a modne trendy
v odevnom priemysle

Analogick6 probl6my kval i ty ako text i ln; i  pr iemysel
ma aj odevnf priemysel s tyim rozdielom , 2e aZ 80%
jeho kapaclt md svoj povod v dvoch ostatnfch desa{-
rodiach a Ze sa vyvinul vlastne na bdze rozvfjaj0cej
sa trhovej ekonomiky v tesnom kontakte s osvedde-
nfmi obchodnfkmi, v prvom rade hongkongskfmi.

Jeho pripadne prestdrle kapacity s0 natolko 0zke,
Ze ich riplnf vyipadok nemOZe sposobit tomuto od-
vetviu nijakf pozoruhodnej5ie ujmu, ani len na niekol-
ko mesiacov. Rozhoduj0ca cast jeho disponibi lnyich
kapacit sa formovala, roz5irovala a zdokonal'ovala
postupne v reformnfch rokoch a je od prvopodiatku
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orientovand na domdci a v prevaZnej casti na zah-
rani6n6 trhy. Je vel'mi prispOsobivd pre ndrodn6 tr-
hy a bude 6oraz 0dinnej5fm sprostredkovatelbm zah-
ranicnfch vfvojovfch trendov smerom k domdcemu
texti ln6mu priemyslu, k vn0trodfnskemu trhu odev-
nfch vyirobkov a k domdcej spotrebe vdbec.

NemoZno v5ak podcenovat skutodnost, 2e zjavn6
0silie o d'alSiu expanziu na svetovyich trhoch a udas-
ne na domdcom trhu co len v rozsahu 115, 114, pri-
padne a2 112 doteraj5ich objemov sa nezaoblde bez
d'alSfch podstatnfch vkladov do roz5irovania a mo-
dernizdcie vfrobnej zdkladne odevn6ho priemyslu.

Naviac nemoZno prehliadat ani skutodnost ako ju
v tomto odvetvl videl jeden z najrenomovanej5fch
zahranicnfch pozorovatelbv Jaques Mauclien, pred-
seda Federdcie franc0zskych modnych ndvrh6rov,
ktorf nav5tivil einu v pravidelnfch intervaloch v ro-
koch 1992, 1994 a 1996. Pri svojich profesiondlnych
ndv5tevdch uviedol svoje hodnotenie cinskeho odev-
n6ho priemyslu takto:

- v roku 1992 povedal, 2e odevnf priemysel tejto
krajiny je ,,okolo 100 rokov za ostatnym svetom",

- v roku 1994 ocenil pokrok v porovnanI s dasom
svojej prvej ndv5tevy, ale e5te vZdy hovoril
o zaostdvanl o 50 rokov,

- v roku 1996 0dajne s uspokojenim zaznamenal
rapidny vzostup odevn6ho priemyslu a skrdte-
nie rozdielov medzi PariZom a Pekingom na ne-

- jakfch 20 rokov.
Cinsky autor Kou Zhengling v s0vislosti s t; imto

probl6mom zaznamenal, Ze Cfna v priebehu troch ro-
kov dosiahla ved0ce miesto vo svetovej uirobe odev-
n6ho priemyslu a v objeme jeho exportu. Ale aZ 60
% exportu tohto odvetvia tvoria najjednoduchSie vf-
robky ako sti ko5ele, pylama, trenfrky a pod. ,,Prie-
mernd cena za 1 kus je 3,5 USD, 6o je len 1/10 prie-
mernej exportnej ceny talianskych odevnlich
vfrobkov." Infmi slovami, cinske odevn6 zdvody vy-
v62ali v polovici 90. rokov pomerne mnoho materid-
lu s malfm mnoZstvom pridanej hodnoty. Pritom
mnoh6 domdce textiln6 aj odevn6 zAvody pracujri
v mzde pre zahranicn6 firmy a ich vfrobky vybave-
n6 zvudnou zahranidnou znadkou sa preddvajf ne-
porovnatel'ne vfhodnej5ie nielen na svetoWch trho-
ch, ale aj na domdcom dfnskom trhu.

V tom spocfva najrozsiahlejSi rozvojovf potencidl
cinskeho textiln6ho i odevn6ho priemyslu. lch aktudl-
nou 0lohou je do najskor a v do najkrat5om dase 2-
4 a2 5 rokov, nie v5ak jednordzovo, ale s0stavne
a syst6movfm sposobom usilovat o vSestrann6 zvy-
Sovanie kvalitativnej Irovne a zdokonalovanie sorti-
mentnej Strukt0ry ich produkcie, o vyraznti elimind-
ciu cenovfch rozdielov na svetovfch trhoch. Takdto
kvalitativna lfnia sa bude zrejme uplatiovat aj na
vn0trocfnskom trhu vo vztahu k domdcim spotrebi-
telbm. V tom je vlastne zmysel dinskej politiky otvd-
rania sa svetu, aby v celom rozsahu svojej vliroby
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a spotreby pretransformovali vSetky progresivne prv-
ky zo svetovej ekonomiky do clnskeho ndrodohos-
poddrkeho komplexu, do v5etkfch jeho odvetvovfch
a technologickfch segmentov.

Tfm sa v5ak dinske pojatie modernizdcie krajiny
nekon6f. Je to len nevyhnutyi stupen pre dal5iu tech-
nicko-technologick0 vfvojovf etapu, v ktorej md din-
sky vedecko- technickf  a inte lektudlny potencid l
vobec zabezpedit vytvdranie vlastnej bdzy, Struktri-
ry a tvdrnosti autentick6ho dinskeho potencidlu adek-
vdtneho bohat6mu historick6mu prinosu starobylej
einy na t1i'chto poliach. To sa v plnej miere vztahuje
aj na taku prirodzenu a podstatn0 potrebu dlovecen-
stva ako je odievanie a in6 text i ln6 komponenty
v kaZdodennom Zivote dloveka.

Popri vfstavbe novl ich, modernfch text i lnfch
a odevnych zdvodov, popri masovfch rekon5truk-
ci6ch existujricich kapacit, je to predov5etklim ras-
t0ce ciel'avedom6 vyuZivanie intelektudlneho poten-
cidlu kraj iny vrdtane jeho umeleck6ho segmentu.

Jednyim z mobilizacnfch faktorov v tomto smere je
vstup zahranicnfch odevnfch f ir iem na dinsky trh.
Vfrobky ndvrhdrov svetov6ho rangu ako s0 Pierre
Cardin, Gucci alebo Sisley, sr i  v Cine uZ ddvnej5ie
zndme a socidlne si lnejSie vrstvy maj0 k nim vhod-
nf pristup. V roku 1997 sa uvaZovalo a navrhovalo,
aby sa aspon scasti otvoril cfnsky odevnf trh pre zah-
ranicnfch vfrobcov a doddvatelbv napr. v rozsahu
2 mld. USD, do by mohlo udinne po5tekl i t  a podnie-
tit domdcich producentov a zvf5it ich modernizadn6
0si l ie v inovovanf ich vfrobn6ho sort imentu. Rozho-
dujrici vfznam vSak bude mat formovanie vlastnlich
vn0tornlich kapacit modnych ndvrhdrov ako aj 0s-
pe5nd kooperdcia medzi nimi a najprogresivnej5lmi
odevnfmi zdvodmi alebo holdingovfmi zoskupenia-
mi. Odtial 'sa potom bud0 odvi jat aj hlavn6 prfdy po-
Ziadaviek na skvalitnovanie a sortimentn6 roz5irova-
nie text i lnej produkcie.

Tento vyivojovf smer sa realizuje v Cine uZ dlh5i
6as. Medzindrodne zaulivan0 prax predstavovat ve-
rejnosti nov6 modely prostrednfctvom m6dii v aprili
a oktobri kaZd6ho roku uplat iujr i  od roku 1990. Naj-
talentovanej5i modni ndvrhdri absolvovali stdZe v za-
hrani6[, menovite vo Francrizsku a Taliansku. einska
asocidcia modnych ndvrhdrov (,,China Fashion De-
signers Associat ion") evidovala v roku 1997 6 000
aZ 7 000 profesiondlnych a amat6rskych ndvrhdrov.

Vytvorili a aktfvne pracuje vfskumno-vlivojovd or-
ganizdcia (, ,China Fashion Trend Research Group"),
ktor6 vychddza zo skuodnosti, Ze domdci dopyt na
odevy a osobn0 biel izei zdkladnej kategorie kupu-
jucich je saturovanf a 2e v najbliZ5fch rokoch sa bude
presadzovat predov5etkfm zdujem ndrocnej5fch
spotrebitel 'ov. Sk[ma pdsobenie roznych faktorov
vrdtane Zivotn6ho Stflu, socidlnych vfvojovfch tren-
dov, medzindrodnfch vfvojovyich trendov zmeny ve-
deckfch a technologickyich aplikacii v textilnej vfro-
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be a vhodn6 zahrani6n6 trendy pouZitel'n6 v dfnskych
podmienkach.

Takto sformovand persondlna a organizadno-pod-
n i kate I s ka zakl ad i a nisku m n o-vlivoj ovlich a u m elec-
kfch kapacft modneho ndvrhdrstva vyzrievala v 90-
tlich rokoch ako autonomny odbor a faktor odevn6ho
priemyslu so spdtne posobiacou vdzbou na lnivoj tex-
t i ln6ho priemyslu. Spidkovi ndvrhdri sa ciel 'avedome
a aktivne angaZuj0 na rozvfjani kooperdcii s ekono-
micky si lnfmi domdcimi odevnfmi zdvodmi, niektori
spolupracujri s hongkongsklimi modnymi firmami, z0-
castiuj0 sa na organizovani medzindrodnyich vfmen-
nfch vfstav, na budovanf ndvrhdrskych centier vy-
bavenych modernfmi elektronickfmi zariadeniami,
ale otvdrajt aj vlastn6 butiky, kde sa preddvaj0 ich
modely za ceny po 2 000-3 000 juanov alebo 250-
1 000 UDS (v trhovfch podmienkach, ked'sa prie-
mern6 rocn6 vfdaje na textilno-odevn6 vfrobky od-
hadoval i  na v id ieku na 100 juanov na obyvate l 'a
a 300-500 juanov na obyvatel'a v mestdch).

V roku 1998 zalolil i v Pekingu prvu textilno-odev-
n0 ndvrhdrsku f irmu (China Carments Desing), co
sa v tamoj5ich kruhoch povaZuje za prejav posunu
odevn6ho priemyslu kraj iny k rozvi janiu m6dneho
ndvrhdrstva na bAze populdrnych obchodnfch zna-
c iek.

Cinsfy text i lno-odevnyi export vzrdstol od roku
1985 do roku 1997 zo 6,44 mld USD na 45,55 mld
USD (14, s. 26).Trlby tejto tovarovej kategorie na
domdcom trhu vzrdstli e5te viacej. Z vySSie uvede-
nlich skutodnostf je zrejm6, Ze paralelne s tlimto viac-
ndsobnfm zvf5enfm vyikonov a trZieb odevn6ho
a text i ln6ho priemyslu vznikla a rozvinula sa v refor-
mnom obdobi pomerne podetnd, silnd a vplyvnd vrst-
va profesiondlnych modnych ndvrhdrov, ktord bude
6oraz intenzivnejSie posobit na vfvoj dfnskeho tex-
t i ln6ho a odevn6ho priemyslu, na modne vfvojov6
trendy krajiny, froven odievania aj Sir5ich vrstiev oby-
vatelstva.

Modely clnskych ndvrhdrov sa 6oraz dastej5ie ob-
javujri na medzin6rodnlich modnych prehliadkach do-
ma i v zahranidi. Desat Spidkovfch ndvrhdrov pred-
v iedlo 80 modelov v  oktobr i  1998 na prehl iadke
v pariZskom Louvre, pridom spoluorganizdtorom to-
hoto velk6ho podujat ia bolo UNESCO. Organizdto-
rom z cinskej strany bola f irma ,,Shanyang Liming
Group", ktord p6vodne vyrastala zo skupiny malyich
kolektivnych podnikov v Severovychodnej Cine. V po-
merne krdtkom dase dosiahla 0rovei vyznamnej
podnikatelskej skupiny 19 podnikov s bi lancnfm ima-
nfm 500 mil. juanov. V zdvere 9O-tfch rokov p6sobf
v celej Cine niekolko t isic takl ichto podnikov holdin-
gov6ho typu vo v5etkfch odvetviach a niektor6 z nich
u2 zaujali miesta medzi ,,Top 500" spolocnostami
v rozsahu celej svetovej ekonomiky.

Pre perspektivy d'al5ieho rozvoja tfchto odvetvl
a modneho ndvrhdrstva v Cfne je pozoruhodn6 po-
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dujatie zndmej americkej firmy ,,Ford Model Co.", kto-
rd od zadiatku 8O-tfch rokov organizuje celosveto-
v6 vfberov6 s0taZe ,,Ford World Super Model 9on-
test" a svoju jubilejn0 20-tri s0taZ umiestnila do Cfny.
Zdoraznila srivislost s oslavami 50. vyirocia vzniku
CUn a niekolko regiondlnych sutaZi zavf5i la 12. no-
vembra 1999 v Pekingu pri  fcasti  modeliekz 53 kra-
jin sveta. Poskytla vynikaj0cu prileZitost pre stovky
cinskych dievcat a zaskvelo sa pritom aj mnoZstvo
modelov cinskych m6dnych ndvrhdrov. Ford Model
Co. vie nepochybne ocenit potencidlne priestory bu-
d0cich dobrfch transakcii.

4. Perspektivy rozvoja textiln6ho a odevn6ho
pr iemyslu v  Cine

Cinske centrum texti ln6ho ekonomick6ho vfskumu
predpokladalo v polovici 9O-tych rokov, 2e domdci
odbyt dosiahne do roku 2000 5,57 mld. kusov rozne-
ho o5atenia, priemerne 4,4 ks na 1 obyvatela. Ob-
jem ocakdvan;ich trZieb ocenil i  na 360 mld. juanov
oproti  320 mld. juanov v roku 1997. V skutodnosti  sa
objem realizovanfch trZieb zulSil na 360 mld. uZ v ro-
ku 1998, a to napriek deflacn6mu cenov6mu vfvo-
ju. V roku 2000 prekrodf objem 400 mld. juanov.

Velkf absolftny rozsah a vysokd dynamika rastu
trZieb v kr6tkom dasovom useku ukazuj, 2e al tieto
prastar6 odvetvia cinskej vfroby dosiahli zlatyi vek
svojho rozvoja aZ v tyichto rokoch reforiem. Je prh-
nadn6, Ze na t0to nebfvalu konjukt0ru reagovali naj-
pruZnej5ie vidiecke kolektivne podniky, ktor6 aj v tejto
oblasti  poloZi l i  5irok6 a dasto aj hlbok6 zdklady ce-
l6ho odvetvia orientovan6ho na potreby v5etkfch
vrst iev spolodnosti .  Zdroven vSak preukdzali ,  2e sa
vedia zorientovat a uplatnit aj u Spickovfch zdujem-
cov v Panli a inde vo svete.

Vnutroclnsky trh odevnfch vfrobkov je znadne di-
ferencovanf, ale aj nedostatocne rozvinutyi. Li Ru-
cheng, jeden z naj0spe5nej5ich podnikatelov v cfn-
skom odevnom pr iemysle,  k tor6ho f i rma Youngor
Group, jedna zo 4000 4irobcov ko5iel ' ,  zvf5i la vlas-
tnI  produkciu ko5ie l 'v  jed inom roku 1997 z 5 mi l .  na
6 mil .  ks (15, s.28) uviedol, 2e zal ial '  je pouZlvanie
ko5iel 'roz5iren6 na vidieku len v miere 0,5 ks na oby-
vatel 'a a v mestdch 1,5 ks na obyvatel 'a (15, s. 29).
Podla jeho tvrdenia len okolo 200 mil .  obyvatelbv
z cel6ho poctu 1,26 mld. pouZfva beZne ko5ele. Aj
on pocita s tyim, Ze s rastfcou ekonomickou froviou
a zvy5ovanfm prfjmov obyvatelstva tento trh bude na-

Qalej dymanicky rdst. Pri dvojndsobnom zr4iSeni HDP
Ciny v budfcej dekade ked'zaujme spol 'ahl ivo prv6
miesto vo svetovej ekonomike, vzrastf takmer v rov-
nakej miere aj priemern6 pri jmy mestsk6ho a vidiec-
keho obyvatelslva z doterajSich 5 000-6 000 juanov
na 8 000-10 000 juanov, prip. z 2 000-2 400 juanov
na 4 000-5 000 juanov na vidieku. V podmienkach
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prenikavdho zvf5enia celkov6ho hospod6rskeho po-
tencidlu krajiny, osobnyich pri jmov obyvatel 'stva
a pokracuj0cej urbanizdcii (viac neZ 1 12 obyvatelstva
bude Zit v roku 2010 v mestdch a v nichlo rastfcich
tzv. vidieckych mestdch) md textilny a odevnf prie-
mysel pred sebou velk6 perspektivy rozvoja.

Pri pomerne skromnom roz5irovanf fyzick6ho ob-
jemu vfroby textflii z 22 mld. m na pribliZne 30 mld.
m (+32-36%) m62e vzrdst hodnota jeho kvalitnej5ej
a sortimentne bohat5ej produkcie o 213 a2 o 100o/o,
pridom lrlby z predala odevov a osobnej bielizne na
domdcom trhu moZe vzrdst o 150-200%. V s0hrne
sa budu tr2by textilno-odevn6ho tovaru na vnftor-
nom dinskom trhu rozvljaf. od teraj5ich 320400 mld.
juanov na 800-1000 mld. juanov v zdvere bud0cej
dekddy.

Export sa bude zvy5ovat z doteraj5fch 45-46 mld.
USD na 80-100 mld. USD alebo v prepodte do 600-
800 mld. juanov. Podstatn6 je ocakdvanie, 2e u2
v priebehu bud0cej dekady z[ska domdci cfnsky trh
dominantnf pozlciu, viac nel 50% podiel na celko-
vej vfrobe textilnyich a odevnfch vlirobkov. efm
hlb5ie ukotvi cinsky textilnf a odevnf priemysel svoje
odbytov6 kotvy na dom6cich odbytovfch trhoch pri
urditom zmierneni svojej zdvislosti na svetoWch trho-
ch ( pod 0roviou 50o/o svojej produkcie), tym pev-
nej5ie a vyrovnanej5ie budri zaklady jeho d'al5ieho
rozvoja.

Azijska financnd krfua zaposobila aj v tomto sme-
re, ked'0dinkovala ako tlmic cfnskeho texti lno-odev-
n6ho exportu. Zdroven vSak zintenzlvnila diverzifi-
ka6n6 [si l ie 6inskych vyivozcov, menovite na
severoamerickfch, eur6pskych a ostatnfch neAzij-
slcrich trhoch a paralelne aj v roz5irovani exportu stro-
jdrensko-elektronickfch komodit, ktor6 uZ pred kri-
zou odsunuli texti lno-odevn6 komodity na 2. miesto
cinskeho exportu. Napriek v5etkfm tfmto aspektom
bude zvy5ovanie exportnfch vyinosov z vfvozu tex-
tilnfch a odevnyich komodft v polohach 50-80 aZ 100
mld. USD vyiznamnyim komponentom nielen pre roz-
voj dinskej ekonomiky, ale aj pre rozvoj a stabilizd-
ciu dynamickyich svetovfch trhov.

Resum6

V reformnom obdobi 1979-1998 dosiahol cinsky tex-
tilnyi a odevnyi priemysel mnohondsobn6 z4i5enie svoj-
ho odbytu na domdcom izahranicnfch trhoch. Nap-
riek predstihu v rozvoji domdcich trhov smerovala
prevaZnd dast ich produkcie e5te aj v roku 1997 na
svetov6 trhy. Rozsiahla a diverzifikovan6 domdca su-
rovinovd zdkladna, lacnd disponibilnd pracovn6 sila,
znadne extern6 investicie, najmd z Hongkongu, pre-
nikavd moderniz6cia oboch odvetula pozoruhodnyi po-
krok pri formovan[ kapaclt modneho ndvrhdrstva ako
aj bliZiaci sa vstup Ciny do WTO, budri nad'alej pozi-
tivne posobit na roz5irovanie ich pozfcif na svetovfch
trhoch. Napriek tomu zdujmu dominantnri pozlciu v roz-
vojornich programoch textiln6ho a odevn6ho priemyslu
v bud0cej dekade domdce trhy.
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SYMPOZIA A KONFERENCIE

Medzin6rodn6 odborn6 konferencia ,,TEXTIL V ROKU 2000"
International Technical Conference ,,TEXTILES lN THE

YEAR 2OOO"
xuapeKov?, v.

VTJTCH-CHEMtTEX spo/. s r.o.Zilina, S/ovenskd republika

VUTCH-CHEMITEX spol. s r.o. Zilina, Asocidcia tex-
tiln6ho a odevn6ho priemyslu SR Trendin a Minister-
stvo hospoddrstva SR, sekcia chemick6ho, farmaceu-
t ick6ho aspracovatel 'sk6ho priemyslu Bratislava
usporiadali 13.-1 4. aprila2OOo v Dome techniky 2ilina
pri prfleZitosti 30. vfrocia zaloleniaVfskumn6ho usta-
vu textilnej ch6mie v Ziline medzindrodn0 odborn0 kon-
ferenciu pod ndzvom ,,TEXTIL v roku 2000".

Hlavnyimi t6mami konferencie boli:
.  manaZment text i ln6ho a odevn6ho priemyslu
. in5pirdcia a real i ta-vfsledky vyskumu a vyvoja

v text i le a text i lnej ch6mii
. ekologickd bezpecnost textilnej vfroby a vlirob-

kov
Vhodnou prileZitostou pre uveden6 stretnutie odbor-

nikov bolo 30. nirocie zaloZenia Vfskumn6ho 0stavu
textilnej ch6mie v Ziline, ktor6ho pracovnici pocas do-
teraj5ej historie sa usilovali o tvorive a iniciatlvne pre-
pojenie vdzieb medzi chemic$im, vldkndrskym a tex-
tilnfm priemyslom na Slovensku a v zahranidi.

Konferencia sa uskutodnila za 0casti  odbornlkov
z Rakriska, Polska, Ceskej republiky a Slovenskej re-
publiky.

Na medzindrodnej konferencii odznelo 15 prednd5ok,
ktonich anotdcie s[ uveden6 v slovenskom i anglickom
jazyku. Ku konferencii bolvydanf zbornrk, ktory je moZ-
no zakfpit  i  osobitne za 500,- Sk s DPH.

1. Predpoklady a pozlcia slovensk6ho text i ln6ho
a odevn6ho priemyslu v podmienkach jednotn6-
ho t rhu EU
Chances and position of the Slovak textile and
clothing industry in conditions of the EU Com-
mon Market
Vojtech P6nik, Ministerstvo hospod6rstva
SR Bratislava, Slovensk6 republika

Odvetvia text i ln6ho a odevn6ho priemyslu patr ia
medzi odvetuia doleZit6 pre vyvdZenyi socidlno-ekono-
mickyi rozvoj Slovenska. lch aktlvami je najmai vysokyi
podiel na zamestnanosti v priemysle (10,4 %), vysokd
exportnd r4ikonnost (50 %) a aktivne saldo obchodnej
bilancie (4 517 mil. Sk). V 9O-tych rokoch bolo zame-
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ran6 vyuZivanie 4irobnyich kapacit hlavne formou
mzdovej prdce. V roku 1993 sa touto formou zabezpe-
cilo 49,1 % viroby odevn6ho priemyslu, v roku 1999 sa
podiel zvf5il a2na57,1 o/o. Rast objemu mzdovej prd-
ce v odevnom i v textilnom priemysle SR je i 4isledkom
re5trukturalizdcie textiln6ho a odevn6ho priemyslu vo
vyspelfch kraj inach. Rozvoj text i ln6ho a odevn6ho
priemyslu vo vyspelfch krajindch a v EU sa orientuje
na lukratfvne nirobky s ndrocnlmitechnologiami. Kon-
kurencieschopnost slovenskfch textilnfch a odevnfch
vyrobkov na vyspelfch trhoch EU je priaznivd. S0cas-
nd pozicia je zalolend na komparatfvnych vfhoddch
a akceptdcii zahranicnfch trhov naSej Standardnej pro-
dukcie.

Strategickfm cielbm SR je postupnd adaptdcia Struk-
tfry priemyslu na podmienky vstupu do EU. Nevyhnut-
nyim predpokladom vstupu do EU je dosiahnutie har-
monizdcie.pr iemyselnej  po l i t iky  SR s pr iemyselnou
politikou EU.a zosuladenie legislativy SR s legislativou
platnou v EU. Potreba reStrukturalizdcie a modernizd-
cie textiln6ho priemyslu v SR s cielbm zvfSenia vfkon-
nosti  a konkurencieschopnosti  produktov. Hlavnl im
ciel'om re5trukturalizdcie bude zvf5enie ekonomickej
Zivotaschopnosti podnikovej sf6ry.

Textile and clothing sector belong to segments impor-
tant regarding balanced social/economic development
of Slovakia. Their assets include especially high sha-
re on empolyment in industry (10,4 %), high export ef-
ficiency (50 %) and active trade balance (4 517 mil. Sk).
The production capacities have been used to manufac-
ture products from materials of foreign customers srn-
ce 7990s. 49,10/o of manufacture of clothing sector was
provided by this form in 1993, the share increased to
57,1 o/o in 1999. The increased volume of this form of
work in the Slovak clothing and textile sector is a/so re-
sult of restructuring textile and clothing industry in ad-
vanced countries. Development of textile and clothing
segment focuses on lucrative products with demanding
technologies in EU and other advanced countries. S/o-
vak textile and clothing products are able to compete
with producfs of the competitors on the markets in ad-
vanced countries. The present position is based on
comparative advanfages and acceptance of our sfan-
dard production on foreign markets.
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Otvorenie medzindrodnej odbornej konferencie. Zl 'ava: Ing. Jozef Sest6k, CSc., r iaditel 'spolodnosti  VUTCH-CHEMITEX spol. s r.o.
2i l ina,lng. Vojtech P6nik, generdlny r iaditel '  sekcie chemick6ho, farmaceutick6ho a spotrebn6ho priemyslu MH SR Bratislava, lng.

Jaroslav Kubedka, generdlny sekretdr ATOP SR Tren6in a Dr. hab. inZ. Andrzej Chodynski, Ph.D.,D.Sc. Beskidski lnstytut
Tekstylny Bielsko-Biala, Polsko. (Foto: Miroslav Stalmach)

Dr. Erich Zippel, 6tt VieOen, Rakrisko zaujal svojou predndSkou o ochrane pred UV Ziarenim (Foto: Miroslav Stalmach)
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Gradual adaptation of the structure of the industry on
conditions of EUis a strafegic aim of the Slovak Repub-
lic. Harmonization of industrial policy and legislation of
the Slovak Republic with that of EU is an inevitable pre-
condition of EU accession. Restructuring and moder-
nization of the Slovak textile industry is aimed at increa-
se of efficiency and competitiveness of the products.
The primary goal of the restructuring will be enhance-
ment of economical vitality of the enterprises.

2. S[casn6 vfsledky ATOP SR a perspektivy
po r. 2000
Actual resu/fs of ATOP SR and prospects after
the year 2000
Anton Rok65i, Jaroslav Kubedka,
Asoci6cia text i ln6ho a odevn6ho priemyslu
Trendin, Slovensk6 republika

Asocidcia textiln6ho a odevn6ho priemyslu (ATOP)
-  najs i lne j5 ie a naj lep5ie organizovan6 zdruZenie
v SR - asociovanli 6len europskej organizdcie EURA-
TEX. Liberalizdcia medzindrodn6ho obchodu, jej uiho-
dy (vol'n;i, bezcolnf vstup na trh EU) a negatlvne strdn-
ky (ne0cinnd ochrandrska pol i t ika vodi  nelegdlnym
dovozom). Ulohy ATOP SR (vytvdranie primeran6ho
podnikatel 'sk6ho a trhov6ho prostredia, r ie5enie za-
mestnaneckej a socidlnej politiky, prfprava na vstup do
EU) v podmienkach transformujfcej sa slovenskej eko-
nomiky. Aktivity ATOP SR v roku 1999 (vyihrady, ndvr-
hy a pripomienky k zdkonom z oblasti pracovno-prdv-
nej ,  soc id lnej ,  dochodkovej  a f inancnej  a k  zdkonu
o technickfch poZiadavk6ch na vlirobky a o posudzo-
vani zhody). VplW global izdcie ekonomiky na sloven-
skf  text i ln f  a  odevnf  pr iemysel .  S0casnd s i tudc ia
v textilnom a odevnom priemysle z pohl'adu Asocidcie
textiln6ho a odevn6ho priemyslu SR. Informdcia o do-
siahnuhich vfsledkoch v oblasti textiln6ho a odevn6ho
priemyslu na Slovensku za rok 1999. Perspektivy roz-
voja textiln6ho a odevn6ho priemyslu po roku 2000.

fhe Association of Textile and Clothing lndustry
(ATOP) the strongest and the besf organized associa-
tion in the Slovak Republic an associated member of
the European organization EURATEX. Liberalization of
the international trade, its advanfages (duty free enter
into EU market) and disadvantages (unefficient protec-
tion of domestic market against illegal import). Iasks
of ATOP SR (creating suitable enterpreneurial and
market environment, quesfions of employment and so-
cial policy, preparation for EU membership) under con-
ditions of transformation of the Slovak economy, Acti-
vifies of ATOP SR in the year 1999 (reservations,
proposals and comments on acts concerning labour
law, financial, social and pension problems and on the
Act concerning technical requirements on products and
conformity assessment). The influence of globalization
of economy on the Slovak textile and clothing industry.
Actual situation in the Slovak textile and clothing indus-
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try from the point of view of the Associafion of Textile
and Clothing lndustry. lnformation on resu/fs achieved
in textile and clothing sector in the Slovak Republic in
the year 1999. Prospects of development of textile and
clothing industry after the year 2000.

3. Skfsenosti  z transformdcie vl iskumneho fstavu
a d'alSie trendy pre text i l  a text i ln0 ch6miu
Experience from transformation of a research
institute and trends in textiles and textile che-
mistry
Jozef  Sestdk,  VUTCH-CHEMITEX spol .  s  r .o .
2ilina, Slovenskd repu blika

Transformdcia klasick6ho r4iskumn6ho ustavu na s[-
casnli vyiskumno-4ivojovf, sku5obn;i a vlirobnli kom-
plex -  VUTCH-CHEMITEX spol .  s  r .o .  Konfrontdc ia
orientdcie 0stavu s qivojovfmi trendami v zahranicf,
najmd v oblasti r4iskumu, vlivoja a skfSobnictva v tex-
tilnom a odevnom priemysle. Spoluprdca s fstavmitex-
tiln6ho zamerania v zahranicf. Strucnli profil ustavu.
Prehl'ad vfsledkov vliskumu a vlivoja v rokoch 1995-
1999. VWoj v oblasti sluZieb skri5obnfctva a certifikd-
cie v rokoch 1995-1999. Vyivojov6 trendy v Europe tri-
kajuce sa sku5ania a certifikdcie textilnfch a odevnfch
vyirobkov - eko-znacka a znadka Oko-Tex. VUTCH-
CHEMITEX spol s r.o. - kooptovanyi clen zdruleniaOXo-
Tex. Prehl 'ad 4irobnyich cinnosti  (chemickd, text i ln6
a strojdrenskd 4iroba). Nadrtnutd d'alSia orientdcia akti-
vft ristavu. Certifikat podl'a STN EN ISO 9001 na r4iskum-
no-uivojov6, skuSobnicke a poradensk6 sluZby.

Transformation of.a typical research institute into the
present complex VUTCH-CHEMITEX spo/. s r.o. enga-
ged in research, development, festlng and manufactu-
re. Confrontation of activity objectives with trends ab-
road mainly in the field of research, development and
testing in textile and clothing segment. Cooperation
with foreign research institutes. A shorf profile of the in-
stifute. A review of resu/ts of research and development
in 1995 1999. Development of testing and certification
seryices in 1995 1999. European trends in testing and
certification of textile and clothing products eco-label,
Oko-Tex. VIJTCH-CHEMtTEX spol. s r.o. co-opted
member of the lnternationalAssoc iation Oko-Tex. A re-
view of manufacturing activities (chemical and textile
manufacture, mechanical engineering). Outline of futu-
re activity objectives of the institute. SnV EN /SO 9001
quality assurance certification for research, develop-
ment, testing and consulting seryices.

4. Syst6m riadenia kvality a ekologicky orientovan6-
ho r iadenia pri  zdokonalbvanf procesov vo f irme
Quality and environmental management sysfem
in processes within company improvement
Andrzej Chodynski, Beskidzki lnstytut Tekstyl-
ny Bie lsko-Bia la,  Poland
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V sucasnej dobe sa pri riadeni firmy pozornost sris-
tred'uje na hlavn6 procesy, ktonich r4isledkom je kva-
litnf tovar pre spotrebitela. D6leZitlim prvkom moder-
n6ho prfstupu je zvy5ovanie kval i ty a ochrany
2ivotn6ho prostredia.

Prostriedkom hodnotenia tfchto syst6mov je analf-
za pomeru vynaloZenfch prostriedkov k celkov6mu zis-
ku. ZAkladom politiky firmy a ochrany Zivotn6ho pros-
tredia v pol 'skom texti lnom priemysle je syst6m
ekologicky orientovan6ho riadenia. V BIT bolivypraco-
van6 podklady a vytvoren6 predpoklady pre jeho zave-
denie.

Present treatment of company managementis based
upon fixing attention on main processes bringing value
for the customer. lmportant element of such treatment
is improvement of quality and environmental protection.

The cost benefit study is the tool for efficiency eva-
luation of these systems. Ihe basrs for firm politics and
environment protection for Polish textile industry rs the
proecologic management system. /fs assum ption we-
re elaborated in BlT.

5. Modifikovan6 nehorl'av6 polyesterov6 vl6kna
vyrdban6 v Pol'sku
Modified flame-retardant polyester fibres manu-
factured in Poland
Krystyna Robaczyfiska, Andrzej R6ianski*,
lnst i tute of Texti le Material
Engineer ing L6dZ,  * , ,ELANA" S.A. ,  Poland

Polyesterov6 vldkna s0 vd'aka svojim vlastnostiam
jednou zo zAkladnyich textilnfch surovfn pouZivanfch
na 4?robu roznych odevov, dekoracnfch a technickfch
textrlir. R6znorodost aplikacif kladie mnoh6 poZiadav-

W na 4irobcov vldkien, pokial'ide o sortiment uirobkov
ako aj ich fyzikdlne a 0Zitkov6 vlastnosti .  Jednou
z d6leZihich vlastnostf poZadovanou u mnohfch textl-
liije nehorlhvost. Tdto poZiadavka sa tyTka 5irok6ho sor-
timentu textflif vhodnyich na vybavenie interi6rov najmd
vo verejnfch budovdch, textilii pouZfvanfch v doprav-
nfch prostriedkoch ako aj v roznych technickfch apli-
kdcidch. V dosledku nedostatku domdcich surovino-
vyich zdrojov je vyiroba textili i, ktor6 by vyhovovali
poZiadavkdm prislu5nfch nariadeni, tfkajfcich sa sta-
vieb alebo poZiarnej bezpecnosti, problematickd a dra-
hd. Firma ,,Elana" S.A. a Instytut inZinieri i  materialow
wlokiennicznych vyvinuli s cielbm uspokojenia tyichto
poZiadaviek no4i proces uiroby nehorlhuich polyeste-
ro4ich vldkien. Tento proces spodfva v zav1dzanf orga-
no-fosforecnej zl0ceniny do relazca poly(etylenterefta-
ldtu) bez negativneho ovplyvnenia spracovatel'nosti
(spriadatelhosti) vl6kna. Dobrd spriadatelhost modifi-
kovanfch vldkien umoZnila vfrobu nov6ho sortimentu
priadzf z monofilamentov, zos0kanfch aj tvarovanfch,
kablika a chemickej striZe. PouZitie modifikovan6ho po-
lym6ru si vyZiadalo zmeny procesu uiroby priadz( z ne-
konednyTch istriZovyich vldkien ako aj fpravu podmie-
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nok spriadania tak, aby zodpovedali parametrom mo-
difikovan6ho polym6ru. Boli vykonan6 dokladn6 skriSky
spracovatel'nosti 4islednfch modifikovanfch vldkien
v textilnom priemysle aj sk0Sky hotovfch textflii, pri kto-
nich sa posudzovali ich vlastnosti. Sk05ky boli vykona-
n6 v lnstytute inZinierii materialow wlokienniczych, kde
boli vyroben6 sku5obn6 textilie. Skf5ali sa ich tyzikal
ne, mechanick6 a tiZitkov6 vlastnosti zahffiajfce aj ne-
horlavost.

Dosiahnute vjsledky ukdzali, Ze modifikovan6 nehor-
l'av6 polyesterov6 priadze s[ vhodn6 na vjrobu 5irok6-
ho sortimentu dekoracnfch textili i, ktor6 spliaju poZia-
davky poZiarnej bezpecnosti  kladend na materidly
pouZivan6 vo verejnfch budovdch a v dopravnyich
prostriedkoch. Tieto vldkna sa m6Zu pouZivat aj pre
r6zne technick6 aplikdcie.

Polyester fibres owing to their properties are one of
the basic textile raw maten,a/s used to manufacture va-
rious clothing, decorative and industrialfabrics. The va-
riety of uses imposes several different requirements on
fibre manufactures concerning both the range of pro-
ducfs and physical and performance characterisfics.
One of the important properties required from many
textile fabrics is their flame resistance. This requirement
concerns a wide variety of fabrics suitable for interior
furnishings, especially public seruices buildings, means
of transport as well as for various technical applications.
The lack of domestic raw material resourcesmakes it
difficult and expensive to manufacture fabrics which
would satisfy the requirements of appropriate building
regulations or fire-safety. ln order to fulfilthese needs,
a new process for making polyester fibres flame-retar-
dant has been developed jointly by ,,ELANA" S.A. Wor-
ks and the lnstitute of Textile Material Engineering. The
process consisf in incorporating into the chain of po-
ly(ethylene terephthalate) an organophosphoric com-
pound without any deterioration in the fibre processrng
behaviour (spinnability). Good spinnability of the modi-
fied fibres madeitpossrble to produce a rage of conti-
nuous filament yarns, both twisted and textured, con-
verter tow and stap/e fibres. The use of the modified
polymer required changes in the manufacturing pro-
cess both for filament yarns and staple fibres as well
as readjustrng the spinning conditions lo the modified
polymer characteristics. The resultant modified fibres
were thoroughly tested within the scope of processa-
bility in the textile industry and the final fabrics were a/so
examined to assess their properties. The examinations
were carried out at the Institute of Textile Material En-
gineering where test fabrics were manufactured and
their physical, mechanical and performance properties
were fesfed, including their flame resistance.

The results obtained have shown that the modified
flame-retardant polyester yarns are suitable for the ma-
nufacture of a wide range of decorative fabrics safis-
fying the fire-safety requirements according to their use
in buildings of public seruices and means of transport.
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The fibres may be a/so used for various technical ap-
plications.

6. Textiln6 materidly na ochranu pred vybranlimi
biologickfmi a fyzik6lnymi Skodlivinami z vfvoja
VUTCH-CHEMITEX spol .  s  r .o .
Textile materials protecting against selected
biological and ph.ysical harmful substances
developed by VUTCH'CHEMITEX spol. s r.o.
Viera KabdtovS, Eva Spev6rov6, VUTCH-
CHEMITEX spol. s r.o. Ztltna,
Slovenskd republika

Uvddzaju sa bakteriostatick6 textflie s pouZitim anti-
bakteri6lnych vldkien, kto16 bol i  vyvzorovan6 vo
VUTCH-CHEMITEX spol. s r.o. Jednd sa o sort iment
pracovnyich odevov, postelhej bielizne, matracoviny, ako
i o sortiment bakteriostatickej osobnej bielizne. Hodnotia
sa bakteriostatick6 vlastnosti textilii pred a po prani.

Ako Specidlne druhy antimikrobidlnych textili is0 uve-
den6 iterapeutick6 obvdzy, ktor6 sa vyvinuli v rdmci
projektu Zdravotex. Popisany je ich terapeutickf r.rdi-
nok.

V dal5ej casti sa prezentuj0 tieniace textflie s absor-
bcnfmi tieniacimi vlastnostami pre vysokofrekvendn6
elektromagnetick6 Ziarenie a niektore uisledky, ktor6
sa dosiahl i  vo VUTCH-CHEMITEX spol. s r.o.

Details are given of bacteriosfafic texfles designed
by VUTCH-CHEMITEX spo/. s r.o. using antibacterial
fibres. Assorfmentof workwear, bed linen, mafress co-
vers as well as assorfment of bacteriostatic underwear
was manufactured of the textiles. Bacteriostatic proper-
ties of the textiles prior to scouring and after scouring
are evaluated. T herapeutical wound dressrn gs develo-
ped in the frame of Zdravotex project are mentioned as
special types of antimicrobial textfles. Therapeutical ef-
fect of the wound dressrngs is described.

Ihis is followed by the presentation of shielding tex-
tiles with EMI shielding properties and some results ob-
tained in VIJTCH-CHEMITEX spot. s r.o.

7. Nov6 typy polypropyl6novfch striZi pre technic-
k6 textilie
New types of polypropylene sfap/e fibres for
technical textles
Peter Michl ik, Pavot Jambrich*, Zetmira
eerna**, Vfskumnf ustav chemickfch vla-
kien a.s. Svit ,  * lstrochem a.s. Bratislava,
**VUTCH-CHEMITEX spol. s r.o. Zilina,
Slovenskd republika

V prfspevku je prezentovanf novli softiment polypro-
pyleno4ich striZiprenetkan6 textilie, ktory je uisledkom
uiskumu a vjvoja VUCHV a.s. Svit a ISTROCHEM a.s.
Bratislava a ich aplikdcia do vybranfch netkanfch tech-
niclaich textilii podla kon5trukdn6ho a technologick6ho
ndvrhu VUTCH-CHEMITEX spol. s r.o. Zilina.
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Uveden6 s0 typy, sortiment, a technick6 parametre
vfvojovfch vysokopevnfch PPs a modifikovanfch PPs
so stabi lnfm, dlhodobfm modif ikacnfm fcinkom na
znilenie horl'avosti P Ps.

Opisan6 s[ moZnosti pouZitia ujvojornich vysokopev-
nfch PPs do sortimentu geotextilnfch a netkanfch fil-
tracnyich materidlov a porovnanim s textiliami z vldkien
Standartnej pevnosti (pod 4 cN/dtex) je dokumentova-
n6 z4i5enie ddleZitfch fyzikdlnych charakteristfk, kto-
16 suvisia s ich predpokladanfm vyuZitim.

V clanku je aj kratka informdcia o sudasnom stave
a perspektivach vlroby PPs vo svete.

The paper presenfs a new assodme nt of polypropy-
lene staple fibres for nonwovens developed by VUCHV
a.s. Svif and ISTROCHEM a.s. Brafislava and applica-
tion of the fibres in certain nonwoven technicaltextiles
according to construction and technological design of
VUTCH-CHEMITEX spo/. s r.o. Zilina.

Types, assodment and technical parameters of de-
velopmental high-strength PPs and modified PPs with
a stable long-term modification effect reducing flamma-
bility of PPs are presented.

Ihis is followed by description of application of deve-
lopmental high-strength PPs in an assortment of
geotextile and nonwoven filtration materials. lmprove-
ment of important physical characterisfics connected
with potential application of the fibres is documented by
comparison with textiles made of fibres with standard
strength (up to 4 cN/dtex).

Present sfale and prospects of manufacture of PPs
in the world are outlined in the paper as well.

8. Texti lnd vl iroba a trendy v technologi i  zoSl 'achto-
vania
Textile manufacture and trends in finishing
technology
Pavol Hodul, Slovensk6 technick6 univerzi-
ta, CHTF, Katedra vl6kien a text i lu Bratisla-
va, Slovensk6 republika

Prednd5ka je zamerand na Strukturdlne zmeny v tex-
t i le ako celku v podmienkach vol 'n6ho obchodu a na
moZnosti zvy5ovania konkurencie schopnosti na zdk-
lade m odern izdcie uirobno-tech n ickej zdklad ne, Stru k-
turdlnych zmien a aplikdcie principov logistickfch kon-
cepcif (JlT, QR, VAM).

V d'alSej castije vymedzen6 miesto technologie zo5-
I'achtovania v textilnej vfrobe, Struktrira zo5lachtova-
nlich materidlov podl'a vldkien, formy materidlu a [ce-
lu  pou2i t ia .  Na zdklade ropn6ho ekv iva lentu je
dokumentovand spotreba energie v jednotliWch 4irob-
nfch Stadiach.

Vfvoj zo5l'achtovania je fzko spatf s vyvojom no-
Wch typov textilnfch pomocnlich prostriedkov. V pred-
ndSke sf uveden6 priklady aplikacie modernfch farbiv
a TPP. V potlaci textilif sa zadlna uplatnovat INK JET
technologia.
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V prdci sri zhrnut6 poznatky o jednotlivfch operS-
cidch zo5l'achtovania materidlov z lyocelouich a elas-
tanouich vldkien.

The paper will drscuss structural changes in textile
segment as a whole in conditions of free trade and pos-
sibllrties of increasing competitiveness by moderniza-
tion of production/technical basis, structural changes
and application of principles of logistic conceptions (JlT,
QR, VAM).

Ihis is followed by determination of the place of finis-
hing technology in textile manufacture, structure of fi-
nished materials according to fibres, form of material
and applications. Energy consumption in particular sta-
ges of manufacure is documented on the base of oil
equivalent.

Development of finishing is connected closely with
development of new types of textile auxiliaries. Exam-
ples of application of modern dyestuffs and textile auxi-
liaries will be presented in the paper. INK JET techno-
logy is being used increasingly in textile finishing.

Experience in particular operations of finishing ma-
terials made of lyocell and elastane fibres is summari-
zed in the paper.

9. Vfvoj a vfroba priemyselnfch pomocnfch
prostriedkov v podmienkach VUTCH-
CHEMITEX spo l .  s  r .o .
Development and manufacture of textile auxi-
liaries in conditions of VUTCH-CHEMtTEX
spo/. s r.o.
Milan Kr6lik, VUTCH-CHEMITEX spol. s r.o.,
Zi l ina, Stovensk6 republ ika

Popisan6 su tvoriv6 dinnosti VUTCH-CHEMITEX
spol. s r.o. zvyvoja formuldcii zmesnfch PPP, pripra-
vy ich niroby a aplik6cie v chemickej skladbe z tenzi-
dov, polym6rnych disperzii a technickfch emulzif na
b1ze biodeg radabil nfch olejov.

The presentation describes creative activities of
VUTCH-CHEMITEX spo/. s r.o. focusing on develop-
ment of formulatrbns of mixed industrial auxiliaries com-
posed of tensides, polymeric dispersions and technical
emulsions on the base of biodegradable oils. Prepara-
tion of manufacture and application possibilities are
mentioned as well.

10. Vlna vlznamnf prvok ekosyst6mu pri formuld-
cii sfcasn6ho riadenia
Wool important element of ecosystem in formu-
Iation of present-day management
Jan Wnuk, Beskidzki Instytut Tekstylny
Bielsko-Biala, Poland

Vlna a ovca si synonymd pre spracovanie vlny a ui-
robu vlnenyich vfrobkov.

Popisand je celkovd sudasnd situ6cia a stav chovu
oviec a spracovania vlny v Polsku. Uvadzaj0 sa argu-
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menty zddvodiujfce uihodnost chovu oviec z hl'adis-
ka zachovania ekosyst6mu.

Spomenut6 s0 uihody vlny ako najzdrav5ieho vldk-
na pre cloveka v odevn[ctve aj v mnohyich dhl5fch ap-
l ikacnyich oblastiach, napr. v medicfne, technologii
a hospoddrstve.

S pouZitfm metody MBO (riadenie podl'a ciel 'ov)
a marketingov6ho komplexu s0 naznaden6 moZnosti
oZivenia chovu oviec a vlndrskeho priemyslu v Polsku.

Wool and sheep are synonymous for wool proces-
sing and manufacturing.

Described are the global actual situation and the si-
tuation in Poland connected with sheep breeding and
wool processing.

Arguments for expediency of sheep breeding from
the ecosystem maintening point of view are wool in me-
dicine, technology and economy are presented.

Using the MBO (management by objectives) method
and marketing mix ways to revive of sheep breeding
and wool industry in Poland.

11. Texti l ie na ochranu pred slnecnfm Ziarenim
podl'a normy UV-Standard 801
Textiles for protection against Sunshrne accor-
ding to UV-Standard 801
Erich Zippel, 6tl Wien, Austria

Norma UV-801 je novfm, nezdvislfm, skri5obnfm
a certifikacnfm syst6mom, ktord sa pouZiva pri hodno-
teni UV ochrann6ho efektu textilnfch qirobkov. Autor
porovndva austrdlsku/novoz6landsk0 normu AS/NZS
4399:1996 s normou UV-Standard 801, ktor0 vydalo
Medzindrodn6 sk05obn6 zdruZenie pre aplikovan0 UV
ochranu. Uveden6 s0 napr. typy ludskej pokoZky, reak-
cia nechrdnenej pokoZky po 30 min0tovom opalbvani
v juni, das vlastnej ochrany, atd'. Cielbm normy je cer-
tifikacia textilnfch vlirobkov podl'a najniZ5ie stanovej
hodnoty ochrann6ho faktora v stuphoch 2, 5, 10, 15,
20, 30, 40,60, 80.

UV-Standard 801 is a new, independent testing and
certification system used for evaluation of UV protecti-
ve effect of textile products. The author compares fhe
Australian/New Zealand Standard AS/NZS 4399: 1996
with UV-Standard 801 published by the lnternational
Testing Assocrafion for applied UV protection. Types of
human skin are mentioned for instance as well as reac-
tion of unprotected skin after 30 - minute suntanning in
June, duration of self-protection etc. The purpose of the
standard is certification of textile products according to
the lowest determined value of protective factor in 2, 5,
10, 15, 20, 30, 40, 60, 80 degrees.

12. Ekologickd bezpednost textilnfch vfrobkov
naj06innej5l spOsob ochrany spotrebitel'a
Environmental safety of textile products the
mosf efficient protection of consumer
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Peter Jergu5, Matej Pol l6k,VUTCH-CHEMI-
TEX spol. s r.o. Zilina, Slovensk6 republika

Ekologickd bezpecnost textilnyich a odevnyich qirob-
kov je doleZitfm faktorom pre z4iSenie ich exportu do
krajfn EU a bude urdite rozhodujricim aj pri ich predaj-
nosti na trhu v SR. Tradidn6 chdpanie kvality sa roz5i-
rilo o ukazovatele ekologickej bezpednosti. Ochrana
spotrebitel'a a ochrana 2ivotn6ho a pracovn6ho pros-
tredia s0 faktory, ktor6 s0 v sti6asnosti plne akcepto-
vatelh6 na celom svete. V Stdtoch EU je trend postup-
n6ho prijfmania legislativnych opatrenI zameranlich na
zilkaz pouZfvania Skodlivfch a nebezpecnfch ldtok pri
vlirobe texti I nyich vlirobkov. Certif i kdcia texti I nfch vyi-
robkov je najtcinnejSou formou ochrany spotrebitela
a vn0torn6ho trhu SR pred Skodlivfmi ldtkami v textil-
nyich 4irobkoch. Zdkladn;im technickfm predpisom
v rdmci povinnej certifikdcie textilnfch a odevnfch vf-
robkov sa stala norma STN 80 0055. Vfsledky povin-
nej certifikdcie v rokoch 1995-1999 poWrdili oprdvne-
nost tohto opatrenia. V roku 1998 predstavoval podiel
odmietnuticertifikovat uirobok 6,6 %, v roku 1999 pok-
lesol tento podiel na 3,6 o/o. Co sveddf o ciastocnom
z4iSenf ne5kodnosti textilnyich nirobkoch a o zlep5e-
n[ technologickej disciplfny vo vyrobe.

V septembri bol schvdleny zakon c. 26411999 Z.z.
o technickfch poZiadavkach na vfrobky a o posudzo-
vanf zhody, kto4i nahrddza povinnu certifikdciu textil-
nfch nirobkov a nadvdzne Nariadenie vlddy SR d. 4001
1999 Z.z..Toto nariadenie je plne kompatibi ln6 s pos-
tupmi platnfmi v EU a s vysokfm stupfiom ochrany
spotrebitel'a v Slovenskej republike.

Environmental safety of textile and clothing produc-
ts rs an important factor of sa/es promotion of the goods
in EU countries and itwill be surely a/so a decisive fac-
tor of saleability on the market in the Slovak Republic.
Traditional conception of quality has been extended
and it includes criteria of environmental safety today as
well. Protecting consumer health, environment and
working environment are factors fully acceptable
throughout the world. Trend of gradual adoption of le-
gislation banning application of harmful, dangerous
subsfances in manufacture of textile products is ob-
vious in EU countries. Certification of textile products
rs the most efficient measure taken to protect consumer
health and Slovak domestic market against harmful
substances rn textile products. SfN 80 0055is a basic
technical standard in the frame of obligatory certifica-
tion of textile and clothing producfs. Results of obliga-
tory certification in 1995 1999 confirmed that this
measure was legitimate one. Share of refusals to cer-
tify a product amounted to 6,6 o/o in 1998, thrs share
decreased to 3,6 %o in 1999. The numbers demonstrate
partial increase of safety of textile products and impro-
vement of technological discipline in manufacture. The
Act No. 264/1999 Coll. on technical requirements for
products and conformity assessment replacing obliga-
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tory certification of textile products was adopted in Sep-
tember 1999. Ihis was followed by adoption of the Go-
vernmental Ordinance No. 400/1999 Coll. The Ordh
nance is fully compatible with procedures valid in EU
countries and it provides high level of protecting con-
sumer health in the Slovak Republic.

13. Hodnotenie text i lnfch vyrobkov pre dojcatd
a batol'ata zhl'adiska Skodlivosti, ku ktorej
dochddza vplyvom vfrobnfch procesov
Evaluation of textile products for infants and
babies in regard to hazards resulting from
m an uf actu ri n g processes
Elibieta Solinska, Grazyna Wykin-Orl ikow-
ska, Jerzy Piestrzeniewicz, El2bieta Mielicka,
Instytut Technik i  Technologi i  Dziewiarskich
,,TRICOTEXTIL" Lodl, Poland

Prednd5ka bola spracovand na zdklade vyisledkov
qiskumu a skusenosti  odbornikov z oblasti  text i lu
a mediclny.

Pojedndva o potencidlnom ohrozenf I'udsk6ho zdra-
via, ktorti moZu sposobovat detsk6 textiln6 vfrobky.
Tento probl6m sa rozoberd jednotliuimi stupiami ni-
robn6ho procesu od surovin a2 po hotovyi vfrobok.
Hodnotia sa domdce aj zahranidne 4irobky preddva-
n6 na polskom trhu. V prednd5ke je tieZ stru6ne popi-
sanf sfdasnf stav sku5ania v Polsku.

lnformation presented in this paper has been prepa-
red as a result of research and expertise of the textile
and health care specialists.

The paper discusses potential hazards to human
health that can be conveyed by baby textile products,
viewed in terms of particularstages in the manufacturing
process, from raw materials to the ready-made product.
Domestic and foreign products traded in the Polish mar-
ket are evaluated. ln addition, the paper outlines the pre-
sent sfafe of testing conducted in Poland.

14.Sk0senosti  s posudzovan[m zhody a vytvdranfm
dovery medzi doddvatelbm a odberatelbm
v text i lnom priemysle e R
Experience in conformify assessment and
building confidence between supplier and
customer in the Czech textile industry
Pavel Malcik, Texti lni  zku5ebni 0stav Brno,
Cesk6 republika

Posuzovdni shody zahrnuje mnoho dinnosti drileZi-
t l ich pro vytvdieni dobrfch a stabi lnich obchodnich
vztah0. Je to 5irok6 pole aktivit od certifikace syst6m0
jakosti  podle ISO 9000 a enviromentdlnlho manage-
mentu podle ISO 14000 pies vfrobkovd cerlifikace ak-
reditovanlimi certifikacnimi orgdny aZ po prohldSenl
shody, ktere vydava sdm dodavatel. Textilni zku5ebni
ristav v Cesk6 republice certifikoval jil vice jak pade-
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sdt textilnich podnik0 podle ISO 900x a zadal s certifi-
kacf podle ISO 46000 a ISO 14000.

TZU p0sobr take jako autorizovand osoba ve smys-
lu zdkona o technickfch poZadavclch na vyirobky po-
dle naifuenf vlddy pro hracky, osobni ochrann6 pro-
stiedky, stavebni vfrobky a prostiedky zdravotnick6
techniky. Mimo regulovanou sf6ru jsou v 6esk6m tex-
tilnim pr0myslu tak6 snahy o dobrovoln6 vyuZitiprohl6-
Senishody, kter6 vyddva sdm uirobce nebo dovozce.
Jednd se o aktivity SdruZeni pro ozna6ovdni textilu,
oddvnich a koZeddlnlich vfrobk0 - SOTEX a jeho li-
cendni politiky vztahujicf se k znadce QZ - Zaruden|
kvalita a symbol0m 0drZby. Pro tyto aktivity poskytuje
TextilnizkuSebnifstav technick6 z6zem( a proto budou
v piednd5ce souhrnn6 uvedeny zkuSenosti s uplatno-
vdnim certifikatfr a prohld5enishody v obchodnfch vzta-
zbh. Protoie je obchod s textilem globSlnf zdleZitostf,
bude tak6 zmfnka zkuSenostech s mezindrodnfm uznd-
v6n[m certifikat0 a rnisledk& zkouSek.

Conformify assess ment includes many activities im-
portant for building good and stable busrness relations
from certification of quality assurance sysfems in ac-
cordance with ISO 9000, environmental management
systems in accordance with ISO 14000 and product
certification carried out by accredited certification bo-
dies up to conformity declaration issued by the supplier
himself. The Textile Testing lnstitute (fZU) has certi-
fied over fifty textile enterprises rn accordance with ISO
9000 in the Czech Republic and it started to certify in
accordance with ISO 46000 and ISO 14000.

TZ\J operafes a/so as an authorized body in accor-
dance with the Act concerning technical requirements
for products in accordance with the Governmental re-
gulation concerning toys, personal protective means,
building products and sanitary equipment. There are
also efforts to declare conformity on voluntary princip-
le beyond regulated sphere in the Czech textile indus-
try; the conformity declaration is issued by the manu-
facturer or the supplier himself. Activities of the
Association for labelling textile, clothing and leather
products SOIEX are involved as well as licence poli-
cy of fhe Association concerning care labels and QZ
quality guaranteed label. The Textile Testing lnstitute
provides technical base for these activities, therefore
experience in employment of certificates and conformi-
ty declarafions in business relations will be summari-
zed in the paper. Further, experience in international re-
cognition of certificates and fest resu/ts will be
mentioned regarding global character of textile trade.

15. Ekologickd bezpednost textilnej vfroby z pohl'a-
du kvality vldken
Environmental safety of textile manufacture
from the point of view of fibre quality
Olga Dur6ov6, Peter Michllk, Vfskumnli
0stav chemickfch vl6ken a. s. Svit, Sloven-
sk6 republika

Ekologickrl strdnku textilnej vfroby ovplyvnuje mno-
ho faktorov. Medzi nimi sa nachddzaju aj ekologick6
vl astnosti zdklad nej texti I nej su rovi ny texti I nyich vldkien,
nazfvan6 ako humdnno-ekologick6 vlastnosti. Monito-
ring tyichto vlastnostl u textilnfch vldkien dovezenfch
na Slovensko v obdobi rokov 1998-99, ktor6ho qisled-
ky budu prezentovan6 v prednd5ke poukAzal navyz-
namnost humdnno-ekologickfch vlastnosti a to tak
z pohl'adu vplyvu na ekol6giu spracovania, ako aj
z pohl'adu hygieny prdce obsluhujriceho persondlu.

V snahe znilif, uvddzan6 rizika na minimdlnu mieru
vfskumnici z VUCHV a.s. Svit prijali novyi a ndrocnf
syst6movli prfstup premietnutyi okrem in6ho aj do vlast-
nf ch r4is ku m nf ch ri e5e n i n oui ch m ateri dl ov, texti I nyich
a technickfch vldkien, ktorf bol zavf5enli ziskanlm
medzindrodne uzndvan6ho certifik6tu ISO 14001. Ten-
to prfstup je zdrukou, 2e produkty vfskumnej cinnosti
z VUCHV a.s. nezhor5ia ekologick0 bezpednost nd-
sledn6ho textiln6ho spracovania v podmienkach textil-
n6ho priemyslu.

Environmental aspecf of textile manufacture is in-
fluenced by many factors. They include environmental,
so-called humano-ecological properties of basic texti-
le raw materid textile fibres. Monitoring of these pro-
perties of textile fibres imported to Slovakia in 1998-99
called attention to importance of humano-ecological
praperties regarding both influence on ecology of pro-
cessing and hygiene of work of service personnel. Re-
su/fs of this monitoring yvill be presented in the paper.

Researchers from VUCHV a.s. Svif trying to cut the
risks to the bone introduced a new, exacting system
approach to carry out research aimed at development
of new materials , textile and technicalfibres as well as
other activities. Ihese efforts resulted in the internatio-
nally recognized /SO 14 001 certificate awarded for
their environmental managemenf sysfem. This ap-
proach guarantees tfiaf the outpufs of research activi-
ty of VUCHV a.s. will not impair environmental safety
of successive textile processrng under conditions of
textile industry.

Vldkna a textilT (1) 36-43 (2000) 43



zo zAHRANreruYcn cnsoPrsov

PP vl6kna s permanentne antibakteri6lnymi a anti-
m ikrobi6lnym i vlastnost'am i
INTERNATIONAL TEXTILE BULLETIN, 45, 1 999,
d. 1, s. 4445

Existuje celf rad 0pravdrenskfch prostriedkov, po-
mocou ktoryich sa dosiahnu antibakteridlne a antimik-
robidlne vlastnosti, ak sa tieto aplikuju na vldkna. Prida-
nfm pomocn6ho prostriedku sa zabrdni potencidlnym
toxikologickym rizikdm a antibakteridlne vlastnosti sa za-
chovaj0 po celu dobu Zivotnosti. Existuj0 dva druhy vld-
kien, ktor6 obsahuj0 bezpedn6 a netoxick6 latky: Stan-
dardn6 vldkna ,,Permafresh" a vldkna s vySSou
qikonnostou,,Permafresh Plus". Ceny Standardnyich
vldkien su o 12% vySSie neZ ceny normdlnych vldkien
PP, ceny vl6kien ,,Permafresh" s0 e5te o niedo vySSie.
Na kontrolu rastu bakt6rii a hfb vo vlnenom koberci
staci napr. 20o/o vlilkien ,,Permafresh Plus". Vldkna sa
dajf dobre spracovat s inyimi vldknami, napr. 70% vla-
kien ,,Permafresh" s polyesterom inhibuje rast bakt6rii
a h0b. PouZitie: 4iplnkoni materidl do vank05ov a prik-

ryivok, obuvnicke materidly.

Aktivne text i l ie reguluju telesnu teplotu
INTERNATIONAL TEXTILE BULLETIN, 45, .1999,

d.  1,  s .  58-59
,,Phase Change Materials" je spolocnf ndzov pre ma-

teridly, ktor6 maj0 schopnost menit svoj stav v rdmci
urcit6ho teplotn6ho intervalu: z pevn6ho na kvapalnli
a naopak z kvapaln6ho na pevnyi. V s0casnosti existu-
je asi 500 prirodnfch a syntetickyich ,,Phase Change
Materials", ktore sa l f5ia teplotou f6,zovej premeny
a akumulacnfmi tepelnfmi kapacitami. V roku 1987 vy-
vinul Triangle Research and Development Corporation
technologiu, ktord umoZhuje zakomponovat tieto ma-
teridly do textilu. Parafiny sa obalia ochrann;im obalom
- malidkfmi mikrokapsulami, aby sa zabrdnilo vyteka-
niu kvapalnej tdzy.Technologia,,Phase Change" dop[-
na pasfvnu izoldciu aktfvnym syst6mom, ktoni reagu-
je priamo na zmeny teploty okol ia a zakaldVm sa
prisposobi aktudlnej tepelnej situdcii. Aplikdcia: zimn6
a letn6 oblecenie, topdnky, 6i2my, rukavice, ochrann6
pracovn6 odevy, textiln6 stavebnfctuo, izoldcie, dal0nic-
kf materidl. . .

Toray produkuje viac mikrovl6kien
INTERNATIONAL TEXTILE BULLETIN, 45, 1999,
6. 1, s. 83-84

Japonskd firma Toray sledujric trhovf trend, ktoryi
smeruje 6oraz viac k jemnej bielizni a extrajemnemu
ohmatu, posilnila obchod s nylonovlim mikrovldknom
na ddmsku spodn0 biel izen, obledenie na vol 'nf 6as
a 5portov6 odevy. Do uvahy prichddza jednoduche fi-
lamentnd priadza s modifikovanfm prierezom z nylonu

M

6 a nylonu 6.6 v celkove 30-ich prevedeniach, ktor6 pri-
chadzajf na trh pod znackou ,,Avanza". Firma Toray
pldnuje vyrobit v roku 1999 5 000 t nyl6novlich mikro-
vldkien.

Zelezo ako ni6itel a hordik ako stabiliz6tor v k0-
pefbch na bielenie za studena obsahujucich pe-
roxid vodika
MELLIAND TEXTILBERICHTE, 80,1999, c. 112,
s. 46-49

Na podklade praktickl ich modelovl ich pokusov je
strudne charakterizovanA uloha leleza a jeho zl0cenin
v alkaliclqich peroxidor4ich k0pelbch na bielenie za stu-
dena. Je ukdzane,2e najmti v prfpade hydroxidu Zele-
zit6ho je jeho povrch (zavislf od stdrnutia) zodpoved-
ny za rozklad kfpela na bielenie za studena. Hydroxid
leleznaty zostarnutf v NaOH pdsobf v5ak stabilizujti-
co. Predmetom niektorfch meranf boli aj ta2k6 kovy
mangdn a med'. Pri porovndvanis beryiliom, vdpnikom,
stronciom a bdriom sa ukdzalo,2e horcrk je naj lepSim
stab i I izdto r om. Zr Alan ie hyd roxid u vdpenat6 ho, ho red-
nat6ho a 2elezit6ho sledovan6 mikroskopicky dokdza-
lo,2e maskovanie hydroxidov taZklich kovov hydroxid-
mi alkalickfch kovov je vhodn6. Z vyisledkov merania
vodivosti  a hodnoty pH sa odvodi pribl iZn6 zloZenie
bieliaceho k[pel'a.

Sku5ka stdlost i  v prani PP tkanin
perznfmi farbivami
MELLIAN D TEXTILBERICHTE, 80,
s. 53-54

farbenfch dis-

1 9 9 9 ,  c . 1 1 2 ,

Polypropyl6nov6 tkaniny vyfarben6 disperznlimi far-
bivami sa v5eobecne povaZujrl za tkaniny s nfzkou st6-
lostou vyfarbenia. Ako sk05obnf materidl bola najskor
zatarbend disperznyimi farbivami PP tkanina a na po-
rovnanie PP film pri 80 

'C. 
Oba materidly sa ukdzali aj

po viachodinovom pranlv bidestilovanej vode ako upl-
ne stdlofarebn6. Ak v5ak praci kupel'obsahuje tenzid
(Avolan alebo laurylsulfat sodnf), substrdty sa za vel-
mi krdtku dobu odfarbia. Ciel'om prdce bolo sledovat
ldtkov0 vlimenu medzi polym6rom a fluidnou fdzou.

Sk05ky dlhodobej st6lost i  text i lnfch kompozit-
nfch materidlov (technick6 text i l ie a funkdn6 tex-
t i l ie)
MELLIAND TEXTILBERTCHTE, 80, 1 ggg, e i 12, s. 6g

Pri 4irobe technickfch textrli i (dopravne pdsy, plach-
ty, textilie pre stavebnlctvo) a funkcnyich textrlii (zdra-
votnicke textflie a ochrann6 odevy) sa pouZfvaj0 po-
vrstven6 textilie a mikropor6zne textiln6 lamindty. Od
povrstvenfch textilif sa odakdva dostatocnd pevnost po
dlhti dobu, u funk6nlich textilnlich lamindtov urduje ba-
ri6rov! u6inok dlhodob6 vlastnosti. Povrstven6 a funk-
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cn6 textilie s0 rdzne namdhanti, preto aj mechanizmy
po5kodenia s[ rdzne. Povrstven6 text l l ie: miestnym
po5kodenim krycej vrstvy a popraskanim povrstvenia
sa e5te viac zvyraznia existujuce chyby a vzniknf no-
v6. Mechanickyi ohyb podporuje vznik po5kodenyich
miest. Prenikaj0ce kyselinotvorn6 m6dia po5kodzuj0
nosn0 textiliu a ved0 kznilovaniu pevnosti. Funkcn6 tex-
til ie: po5kodenia membr6n suvisia s hydrolfzou lepidla
a ndsledn6ho oddelbvania membrdn od textilie, s priet-
rhom filamentov a ndsledn6ho prelomenia plochy atdi

Schdller: text i l ie vyrovnajuce teplotu
MELLIAND TEXTILBERICHTE, 80,1999, c. 3, s. 1 12

V decembr i  1998 predstav i la  Svajc iarska f i rma
Scholler Textil AG textilie, ktor6 reaguj0 na zmenu te-
lesnej teploty, teploty okolia a prisposobuju sa aktudl-
nej tepelnej si tudci i .  Aby sa Phase Change Material
(parafiny) dostal do textllie, obaluje sa ochrannyim oba-
lom (mikrokapsula s priemerom niekolko mikrometrov).
Nosnfm materidlom pre tieto mikrokapsule, ktore oba-
I 'uj0 Phase Change Material s[ vldkna, povrstvenia
a pena. Funkcia a fcinnosf: mikrokapsule reagujf na
z4i5enie teploty (sposoben6 telesnou aktivitou alebo
vyS5ou teplotou okolia) prijimanim tepla. Paraffny v mik-
rokapsuldch sa premenia na kvapalinu, odober0 teplo
okol iu a prebytocn0 energiu akumuluj0. Pri  poklese
teploty (pri odpodinku, pri niZ5ej teplote okolia) odov-
zddvaju naakumulovand teplo, diZe paraflny v mikro-
kapsuldch stuhnu. Str iedanie tdz sa uskutochuje len
vtedy, ak sa zmeni telesnd teplota alebo teplota oko-
l ia .

Fleece-text l l ie s optimalizovanlim komfortom pri
nosenI a roz5irenou aplikacnou oblastbu
MELLIAND TEXTILBERICHTE, 80,1999, c. 3, s. 137

V poslednom obdobisa fleece ako nov6 textiln6 kon-
Strukcie pouZivaj0 na vfrobu Sportov6ho oblecenia
a obledenia na volhf cas. Vtic5ia pozornost sa v5ak ve-
novala modnym aspektom nel tyziolog ickej f u n kci i toh -
to oblecenia. Cielbm vl iskumnej prdce Vyiskumn6ho
0stavu v Hohenste ine bolo charakter izovat  f leece
a vypracovat konkr6tne kon5trukdn6 pokyny, aby sa
fleece prisposobil roznym situdcidm pri noseni. Vfsled-
ky pr6c ukAzali, Ze kon5trukcie fleece su sfce fyziolo-
gicky vel'mi vhodn6, av5ak pri ich kon5trukcidch sa mu-
sia zohl'adnit tieto hlhdiskd: sklon k elektrostaticklim
ndbojom (vhodnd antistatick6 0prava); na nirobu Spor-
tov6ho obledenia s0 vhodn6 PES materidly; pre nor-
mdlne situdcie so slabfm potenim s0 vhodn6 hygros-
kopick6 prirodn6 vldkna alebo vldkna z regenerovanej
celulozy; odevy na ochranu pred poveternostnfmi
vplyvmi by sa mali  vyrdbat z rt in s vodoodpudivou
Ipravou.

Elastick6 osnovn6 pleteniny ai bez elastanu
MELLIAND TEXTILBERICHTE, 80, 1999, d. 3,
s . 1 5 4 - 1 5 8
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Elasticita pravej filetovej vdzby spociva v dodatocnej
rezerve kladenia vldkien cez ihly (,,slep6ho kladenia")
a zdvislod druhu vdzby, postavenia kladiaceho prfstro-
ja, navledenia, odtahovacieho zariadenia a nastavenia
strednej tahovej sily. Pleteniny z filamentnfch priadzi
maju lep5iu elastick0 roztaZnost neZ zo striZovej priad-
ze. Pleteniny s pravou filetovou vAzbou sa nevyznaduj0
vratnou silou po deformdcii charakteristickou pre ple-
teniny z elastanu a nie s0 ani ich ndhradou. Vfrobnf
vfkon pre elastick6 pleteniny z elastanu abez elasta-
nu je rovnakli. Pri rovnakej plo5nej hmotnosti sa pra-
vou filetovou vdzbou u5etrl a225-50 % materialonich
ndkladov. Na zdklade ekologickfch a ekonomickfch
danosti od ui roby, cez konfekciu aZ po likviddciu pra-
vej filetovej vdzby sa osnovn6 pleteniny pouZfvaj[ na
vfrobu spodnej bielizne, obledenia na vol'ny 6as, Spor-
tov6ho oblecenia, technickyich textiil i i.

Vlivoje v textilnej tlaci
MELLIAND TEXTILBERICHTE, 80,1999, 6. 3,
s . 1 9 2 - 1 9 4

Na trh bol rlspe5ne uvedenf novf syntetickli zahus-
tovaciprostriedok pre pigmentov0 tlad Lutexal HT, kto-
d sa vyznaduje dobrou stabilitou v elektrolyte, malfm
sklonom k sedimentdcii. bal5ou novinkou medzi za-
hustovacfmi prostriedkamije LutexalTX 606; teku\i za-
hustovaci prostriedok, ktoryi velmi mdlo zataluje odpa-
doW vzduch. Dobryi uisledok pigmentovej tlade zdvisl
aj od dobr6ho odpehovaca. Odpenovac TC je vysokori-
6innf tekutyi,  bezsi l ikonovl i  produkt, ktorf vyhovuje
v5etkfm poZiadavkdm kladenyim na odpehovacie pros-
triedky. Pri diskusii o textilnejtlacije potrebn6 sledovat
okrem noviniek v oblasti textilnfch pomocnych pros-
triedkov aj nov6 metody tlace ako aj analyzoval zave-
den6 metody, aby sa tieto mohli v pripade potreby op-
t imal izovat .  V c lanku je  a j  in formdcia o t fchto
oblastiach (dodatocn6 pranie potlacenfch textilif, doda-
tocn6 pranie po tlaci reaktivnymi farbivami).

UV t ransmisn6 merania na text i l idch
MELLIAND TEXTILBERICHTE, 80, 1999, E. 4,
s . 2 8 1 - 2 8 8

Aby sa dosiahla ochrana I'udskej pokoZky pred UV
Ziarenfm, moZe sa 4irobnf proces na optimaliz6ciu fak-
tora UPF (UV-Protection-Factor) regulovat napr. pomo-
cou vdzby Specialnych pigmentov. V prlspevku je po-
pisanyi vplyv pred0pravy text i lu na ochrannf faktor.
V zdvislosti od stupha 0pravy sa ochrannyi faktor pohy-
buje od 2UPF aZ nad 100 UPF. Predstavend je meto-
da na UV transmisn6 meranie, ktord je vel 'mi bl izka
redlnym pomerom syst6mu in vivo,,Ziarenie-textil-po-
koZka". Tento now biotechnolgickf meracisyst6m spo-
divaj0ci na biologickom bunkovom materidl i  funguje
analogicky k,,umelej pokoZke". Je skoncipovanf pla-
ndrne ako pokoZka, registruje celkov6 UV Ziarenie
transmitovan6 cez tkaninu a meria jeho eryt6morni 0di-
nok na I'udskti pokoZku.
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Vysokovfkonn6 ful6re a odvodiovacie Zmfkacie
stroje v novom svetle
MELLIAND TEXTILBERICHTE, 80, 1999, d. 5,
s .427428

Mechanick6 odstrahovanie vody pomocou zmyika-
clch valcov je zndmou problematikou a nemoZno si bez
nej predstavit textiln6 zo5lachtovanie, najmd kontinudl-
ne procesy. Neustdle rastuce ndroky na kvalitu dosiah-
nutel'nfch efektov Zmyikania viedli k najr0znej5im kon-
Strukcidm valcov. Prvorad6 je prehnutie valca. Na
kompenzovanie prehnutia boli vyvinut6 viacer6 kon-
Strukcn6 rie5enia, ktor6 su charakterizovan6 vysoklimi
ndkladmi na mechaniku, hydrauliku, pneumatiku, elek-
triku a pomocnou energiou. V polovici devdtdesiatych
rokov priSlo na trh nov6 rie5enie-K-fuldr, ktonim sa do-
siahla dobrd rovnomernost bez dodatocnej pomocnej
energie, 6o sa potvrdilo a osveddilo v tvrdlich prevddz-
kovfch podmienkach. Princip md hranicu pri Sirke val-
cov 2 600 mm. Pri vdc5ich pracovnfch Sirkach sa mu-
sia pouZit in6 kon5trukcie valcov. UZ dlh5iu dobu sa
vyrdbaj0 Zmyikacie fstrojenstv6 a fuldry s valcami
spevnenyimi v strede.

Skr6tenie doby prania o polovicu pomocou pra-
cich agreg6tov Power-Tex
MELLIAND TEXTILBERICHTE, 80,1999, 6. 6,
s . 5 1 5 - 5 1 9

Pracie agregdty Power-Tex s0 v prevddzke viac neZ
rok. Ocakdvan6 vfkony prania sa dosiahli a v niekto-
ryich aplika6nfch oblastiach (dodato6n6 upravy po tla-
di a farbenl) sa znadne prekrodili. Agregdty Power-Tex
sa pouZivaj0 vo v5etkfch zn6mych kontinudlnych zo5-
I'achtovacfch procesoch. Pracie oddiely s0 stavebnico-
v6ho typu a dobre kombinovatelh6 s oddielmi Econ-
Tex a Babco-Tex. V prfspevku s0 uveden6 praktick6
priklady z pred0pravy, dodatocnej tipravy po farbenf
a tla6i reaktivnymi farbivami, dosiahnut6 stdlosti avy-
kony prania bavlnenfch tkanfn. Zabudovanim agregdtu
Power-Tex sa skrdti doba prania a predfpravy o polo-
vicu, zlepSia stdlosti a zvli5ia vfrobn6 nichlosti, znili
spotreba cerstvej vody, zmenSlspotreba miesta azni-
Zia investicn6 ndklady pri sfdasnom zlepSenikvalig t4i-
robkov.

Kontinu5lna termofix6cia pletenich vfrobkov
MELLIAND TEXTILBERICHTE, 80,1999, d. 6,
s.521525

Je predstavenf novf termofixacnyi stroj Santaset
Svajciarskejfirmy Santex AG na kontinudlnu termofixd-
ciu hadicouich pletenin hor0cim vzduchom. Poplsand
je jeho funkcia, kon5trukcia, umiestnenie v zariadeni
a dosiahnut6 uisledky.

Stanovenie UV ochrany in-vitro a in-vivo u lhh-
kfch letnfch tkanin
MELLIAND TEXTILBERICHTE, 80,1999, 6. 6,
s, 536-539
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Na stanovenie UV ochrann6ho faktora (USF) textil-
nlich plo5nfch lrtvarov sti k dispozicii dve metody: in-
vivo a in-vitro. Cielbm St0die bolo overit zhodu vfsled-
kov tyichto dvoch metod na viskozovfch tkanindch.
Skt5ke sa podrobilo 5 roznych svetlfch, jednofareb-
nlich a nepotla6enfch viskozovfch latok. Dve z nich
boli Specidlne upraven6 zabudovanim pigmentov do
vldkien. V in-vitro meraniach sa zistil i u troch neupra-
venlich viskozor4ich ldtok n[zke ochrann6 faktory (2,5;
14;16), u Specidlne upravenfch boli ochrann6 faktory
> 30. In-vivo meranie ukdzalo, Ze vlisledky s nlzkym
USF sa nezhodovali s USF faktorom stanovenym in-vit-
ro, ale textilie s vysolql'm USF vyhovovali predpoklada-
nyim hodnotdm in-vitro. Odchflka medzi hodnotami in-
vivo a in-vitro nebola vo v5eobecnosti signifikantnd. Pre
nizke hodnoty USF je samotn6 stanovenie UV ochran-
n6ho faktora in-vitro nepostaduj[ce.

Apl ikacn6 a spracovate l 'sk6 kr i t6r ia  I 'anovfch
priadzi do odevnfch text i l i i  a text i l i f  pre dom6c-
nost
MELLIAND TEXTILBERICHTE, 80, 1999, 6. 6,
s . 5 5 1 - 5 5 3

Z uskutodnen;ich poloprevddzkovfch pokusov vyp-
lyva, 2e:

a) velka 6ast zmesovlich I'anovfch priadzi a niti sa
dd spracovat na textiln6 materidly (napr. mate-
r idl na kostfmy, koSele, blr izky, postel l 'nI biel i-
zei,  textf l ie pre domdcnost, pleteniny pre obuv-
nicky priemysel)

b) zmesove I 'anov6 priadze (zmesi s bavlnou, vis-
kozou, PES, PA, atd'. ,  podiel l 'anovfch priadzl
nesmie byt ni25i ne2 2O%) s0 po6as textilnfch
spracovatel'skfch procesov vystaven6 mallim ta-
hovfm sildm, aby sa e5te viac neznftila ich mald
roztaZnost

c) cykly distenia treba skrdtit alebo zabezpecit au-
tomatick6 odsdvanie na tkacich strojoch, kvoli
vzniku velk6ho mnoZstva odpadu

d) priadza s dobrfmi spracovatel'skfmi vlastnosta-
mi sa dd dobre spracovat aj v tkd6ovni.

Vplyv prudenia cez text i ln6 vrstvy na odstrafro-
vanie Spiny
IENS/DE SURFACIANTS DET ERGENTS, 36,
1 999, 6. 4, s. 222-224

Textiln6 pranie je urcen6 uvolhovanfm a transportom
Spiny. Transport Spiny zdvisiod pohybu. Podas prania
prechddza eez textfliu pracf ktrpel', kto4i transportuje
odstrdnenf Spinu do okolitej vody. V pracije popfsanf
vplyv pr[denia cez textiln6 vrstvy pri odstranovanf 1-
dodekanolu z bavlnenej tkaniny. Odstrahovanie Spiny
sa zlep5ovalo so zvy5uj0cou sa nichlostou prudenia aZ
po povrchovti 4ichlost 0,43 mm/s. Zmeny pr0denia ne-
mali Ziaden vplyv na ryichlost odstrahovania Spiny. Ak
sa v5ak textilie pohybovali v impulznom prudeni, od-
strahovanie Spiny sa zna6ne zvf5ilo.
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Nov6 tenzidy na uhlohydrdtovei bilze
TENSIDE SURFACIANTS DETERGENTS, 36,
1 999, d. 4, s. 244-249

Alkylpolyglukozidy (APGs) a N-acylglukamidy (gluka-
midy) sri tenzidy na uhlbhydrdtovej bine s vynikaj0ci-
mi povrchovo-aktfvnymi vlastnostami. PouZfvaj0 sa
v kozmetickfch pripravkoch, v pracich a 6istiacich pros-
triedkoch a v prfpravkoch na ochranu rastlln. Cielbm
predloZenej prdce bolo syntetizovat nov6 tenzidov6
Struktfry na uhlbhydrdtovej bAze, ktor6 by sa vyrovnali
Standardnfm tenzidom, ev. by sa vyznadovali lep5ou
medzitAzovou aktivitou. Nov6 tenzidy na uhlbhydrdto-
vej bdze sa zfskali reakciou glykozylaminov s acylch-
loridom, chlormravdanom alkylna$m a alkylizokyand-
tom.

LAB/LAS - najnov5i stav vfskumu
IENS/DE SU RFACIA,VIS DETERGENIS, 36,
1 999, d. 4, s. 254-258

Prlca poskytuje prehlad o najnov5om stave vyvoja
najdoleZitejSieho medziproduktu v sektore pracich
prostriedkov - o linedrnom alkylbenz6ne (LAB) a jeho
sulfonovanom derivdte linedrnom alkylbenz6nsulfondte
(LAS). Diskutuje sa o otdzkach s0visiacich s tyimito ni-
robkami:
- o vfrobnejtechnologii pre l-AB (alkyldcia sa uskutod-

nuje v reaktore s pevnfm lOZkom za pritomnosti kys-
l6ho katalyzdtora),

- o zlepSeni kvality I-AB/LAS, - o vlastnostiach l-AS,
- o 0cinku LAS v tfchto formuldcidch,
- o najnovSich nisledkoch o bezpednostiuirobku, naj-

md o vyhodnoteni rizika pre IAB/LAS.
Hoci sa LAB/LAS pouZlva viac neZ 30 rokov, stdle je

aktu6lnym 4irobkom, jeden z naj0cinnej5fch a nalbez-
pecnejSich tenzidov.

RInov6 text i l ie
yLlESSTOFFE/TECHNISC HE T EXT I Lt EN, 45,
1999, 6. 3, s. 4041

Firma lsolyser Company Inc. (USA) predstavila I'ah-
k6 r0no,,Enviro Guard" z polyvinylalkoholoWch vldkien.
Vlastnosti (ochrana pred statickyim ndbojom, pred UV
Ziarenfm, vysok6 pevnost v fahu, stdlost v chemikd-
lidch a kyselindch, vysokd absorpcna schopnost) sa
vyuZfvaj0 na hygienick6 a zdravotnicke ucely. Runa sa
vyznacuj0 rozpustnostou v hor0cej vode, 6o vedie
kznilovaniu pevn6ho odpadu a ndkladov. Rrjna pouZf-
van6 v zdravotnfctve, odevy do hygienicklich priesto-
rov a Sportov6 odevy sa upravuju Specialnou upravou,
ktord zabrafiuje rastu bakt6riia h0b. Efektlvne rie5enie
ponfkaj0 vldkenn6 rfna Biokryl s antibakteridlnym
0cinkom od firmy Ascordis. Organicky aditlvny prostrie-
dok v mnoZstue 10-30% sa priddva pred tvorbou vld-
kennej zmesi podl'a 0delu pouZitia.

Termick6 spevfrovanie rfna
vLlESSTO FFE/T ECHNISC H E T EXT l Ll EN, 45,
1999 ,  d .3 ,  s .58 -59

Firma KTM Kleinewefers (US,A/D) vystavovala novli
valec,,Parotherm" na tepeln6 speviovanie runa do 250
'C, 600 m/min s prltlakom valcov 50-120 N/m. Firma
Eduard Kusters Maschinenfabrik (Nemecko) upozorni-
la na to, 2e pomocou vyhrievan6ho valca S 170 (spev-
fiovanie PP r0na) a horuceho valca S 250 (spevnova-
nie rfna zPET., PA alebo inyTch vldkien s vySSim bodom
tavenia) pozdlL celej Sirky miesta styku dvoch Zmfka-
cfch valcov sa dosiahne rovnomernf t lak a teplota.
PouZitie hladkfch alebo gravlrovanfch valcov zdvisf od
poZadovanej povrchovej Ipravy, pevnosti, ohmatu
a hmotnosti r[na. Prit lak valcov sa reguluje plynule,
aby sa zabezpedili optimdlne procesov6 podmienky
zodpovedajfce vldkennej zmesi, hmotnosti r[na a po-
Zadovanej vfrobnej rfchlosti. V spoluprdci s f irmou
Herrmann Ultraschalltechnik (Nemecko) vyvinula tdto
firma ultrazvukovf kalander so Specidlnym vibracnfm
syst6mom.

Stroje a zariadenie na recykl6ciu textilu
yLlESSTOFFE/T ECHNISC H E T EXT I Ll EN, 45,
1999 ,  d .3 ,  s . 79 -81

DoleZitlim prvkom pred0pravy materi6lov je aj nada-
lej rezanie textiln6ho odpadu. Vlirobcovia rezacfch za-
riadeni intenzlvne pracuj0 na roz5irovanf spracovatel'-
sklich kapacit. Rezacie zariadenia,,gilotfny" belgickej
firmy Pierret umoZflujri spracovat a25 000 kg/h pri pra-
covnej Sfrke 600 mm. lnl vfrobcovia rezacich strojov
pon0kajf prevaZne stroje na bdze rotadn6ho principu.
Francuzska firma Laroche vystavovala rota6nu reza6-
ku s maximdlnym vfkonom 6 000 kg/n. V tejto kategorii
reza6iek je trend k rezacfm rotorom so 4 noZmi, 6fm sa
dosiahnu okrem vy55ich kapacit aj krat5ie rezn6 AiZ<y.
Nemeckd firma Lurgi Zimmer pon0ka kompletn6 linky
na spiitn6 ziskavanie polym6rov z PA odpadov (kober-
cov6 odpady) a PET odpadov (ndpojov6 fla5e) a ich
opdtovn6 pouZitie v textilnfch uirobkoch (vldkna, r[na).

Pracie a oplachovacie procesy -  automatick6
riadenie pomocou senzoriky
TEXTILVEREDLUNG, 34, 1999, c. 9/10, s. 4-12

Senzor Elox Monitor (l-AR, Berlin) na on-line mera-
nie chemickej spotreby kyslika skoncipovan;i na mera-
nie vody v distickdch odpadouich vod sa pouZlva aj na
meranie elektrochemickej spotreby kyslika v pracich
a oplachovacfch kupelbch pri diskontinudlnom farbenf.
Pocas procesu prania a oplachovania meria v kratkych
casonich intervaloch transport nezafixovan6ho farbiva
a zaznamendva koniec transportu farbiva. Po dosiah-
nutf kvdzi staciondrneho stavu sa proces oplachovania
automaticky ukoncl. U5etria sa znadn6 mnoZstvd 6er-
stvej vody a procesy s[ krat5ie. Je v5ak potrebnd us-
kutodnit e5te dlhodob6 pokusy v nepretrZitej prevdd-
zke.
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Tvorba peny na vodnfch tokoch - p6vodca PVA
TEXTILVEREDLUNG, 34, 1999, d. 9/10, s. 1f20

V roku 1997 sa vytvorila na dvoch vodnfch tokoch vo
rnichodnom Svajciarsku pena. Biologick6 sk0Sky uka-
zali,2e penivd voda nevykazovala Ziadne zndmky akut-
nejtoxicity pre zvieratd a rastliny. S poklesom teplot sa
tvorba peny znilovala, naopak s rast0cou teplotou sa
pena zadala optit tvorit. Na identifikdciu penivfch latok
sa pouZil bromid draselnf, po vysuSenipriteplote 105 oC

(2 hod.) sa produkt rozdrvil a pripravila tabletka. Infra-
6erven6 spektrum tabletky sa zhodovalo s infra6erve-
nfm spektrom PVA (polyvinylakohol); v textilnom prie-
mysle sa pouZlva ako Slichtovacf prostriedok. Vznik
peny na vodnfch tokoch s0visf s pouZfvanim PVA
v textilnom zo5l'achtovanf. V laboratornych pokusoch
sa dokdzalo, Ze tento materidl je fplne biologicky od-
buratelh)t. V cistickdch sa fplna odbfratelhost dokdza-
la. Odbiratelhost PVA zdvisi od kyslosti a teploty.

Pre publikovanie pripravita tng. Vateria eapekovd,
VUTCH-CHEMITEX spo/. s r.o. Zilina,
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