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THE DYEING OF TEXTILES IN SUPERCRITICAL CO,

V. Golob, V., Tusek, L.

University of Maribor, Faculty of Mechanical Engineering, Textile Department,
Smetanova ul. 17, 2000 Maribor, Slovenia;
vera.golob@uni-mb.si; lidija.tusek @ uni-mb.si

Textile dyeing in supercritical CO, is one of the most advanced dyeing technologies, since
instead of water the dyeing medium is carbon dioxide in the supercritical state. It has a density
and dissolvability similar to liquids, but viscosity and diffusion properties similar to gases. SC
CO, dissolves hydrophobic substances including disperse dyes, therefore, it is suitable for the
dyeing of synthetic fibres, especially PES. In comparison to conventional aqueous PES dyeing
processes, this dyeing process has ecological advantages since no wastewater appears.

The effects of pressure at constant temperature have been investigated regarding the solubility
of the disperse dyes and the dyeing of PES in supercritical CO, with individual dyes and their
mixtures. The pressure variations cause differences in colour, especially when mixtures of dyes
are used. The dyed samples were evaluated using colorimetry.

1. INTRODUCTION

CO, above the critical temperature (T, = 31 °C) and
the critical pressure (P.= 74 bar) is supercritical fluid,
which is neither a liquid nor a gas, but has the proper-
ties of both. The density and dissolvability of CO,in a
supercritical state are similar to liquids, whilst its viscos-
ity and diffusion properties are similar to gases. The key
property of supercritical CO, as the dyeing medium is
its ability to dissolve hydrophobic substances including
disperse dyes. The supercritical fluid has two tasks in
the dyeing process: it heats the substrate which cause
the macromolecules to move in the PES fibre for the
formation of free volume, and transports the dyes [1].
This process can be controlled by temperature and by
pressure.

The dyeing process in CO, has, in comparison to
conventional aqueous PES dyeing processes, environ-
menta! benefits since no wastewater appears, no aux-
iliaries are needed for dyeing and the residual dyestuff
can be reused. CO, can be recycled after dyeing by
decreasing the temperature and the pressure and the
textile material is dry. In addition to its ecological advan-
tages, the new dyeing process substantially reduces the
costs of chemicals, auxiliaries and energy costs for dry-
ing. Many research groups around the word, therefore,
are performing research work on the use of supercritical
CO, in textile applications [1-6]. The first pilot plant
machines have been exhibited already at ITMA 1995 by
Josef Jasper and Uhde Hochdrucktechnik (Germany).
The disadvantage related to dyeing in SC CO, is that
the investment costs for the dyeing equipment are rela-
tively high compared with conventional dyeing equip-
ment.

Information about the fibres behaviour and their physi-
cal properties in supercritical CO, [3,7] and the solubil-
ity data of used dyes [6] are important for the dyeing
process in supercritical CO, . In industrial practice dye-
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ing with mixtures of dyes is prevalent, therefore, the
solubility of three disperse dyes and their mixtures was
investigated. The dyeing experiments on the PES fibres
were performed using these dyes and the effect of their
interactions in dye mixtures on the solubility and
dyeability was studied. The dyed samples were evalu-
ated using colorimetry and CIELAB colour system.

2. EXPERIMENTAL

2.1 Materials

Substrate: Washed 100% PES fabric was used in the
dyeing experiments.

Dyes: The dyeing was performed using three dis-
perse dyes, developed by CIBA especially for
supercritical fluid dyeing. Their chemical constitution is
a commercial secret; only molecular masses are given
with an accuracy of +5%. The code names of the dyes
are: Yellow SM2P (M = 360 g/mol), Red SM2P (M = 430
g/mol), Blue SM1P (M = 400 g/mol)

CO, : 99.97% pure (by volume).

2.1 Solubility measurements

A static-analytical method was used for the solubility
measurement of the disperse dyes in supercritical CO..
The reliability and efficiency of this solubility measuring
technique had been established previously [8).The ba-
sic functions of the equipment are presented in Fig. 1.

Approximately 10 g of solid dye was charged in the
500-ml cell, and liquefied CO, was pumped into it. The
system was electrically heated using a heating jacket
and maintained at a constant level within +0,5°C. The
autoclave temperature was measured using a thermo-
couple and the pressure was measured using a Digibar
PE 200 pressure transducer (Hotinger Baldwin

Vidkna a textil 8 (4) 250253 (2001)



Fig. 1 Flow diagram of the experimental equipment: 1 — high — pres-
sure pump, 2 — autoclave, 3 — sampling trap, 4 — rotameter

Messtechnik-the accuracy £0,5 bar). The solid and CO,
phases were mixed by shaking until the equilibrium was
reached. As the separation of the phases was estab-
lished, a sample of the fluid phase was taken by the use
of a sampling valve in a trap using ethanol. The amount
of CO, released (cca. 11) was measured with a rotam-
eter (accurate to £0.02 |). The drop in the pressure ob-
served while taking the samples was from 7-3 bar, de-
pending on the pressure in the cell. A temperature
change was undetected. The volume of the dead space
between the cell and the sampling valve was 1,1x1072
ml. Further experiments could have been done after the
particular time lapse needed to obtain equilibrium be-
cause the quantity of the sample was sufficiently small
compared to the volume of the equilibrium cell.

The concentration of each dye in the acetone was
determined by VIS spectroscopy using Lambert-Beer
law. A UV/VIS spectrophotometer Lamba 2 (Perkin
Elmer) was used. The solubility is expressed as the
equilibrium mole fractions of a dye in CO, by the equa-
tion:

Y = Ngyel (Naye+Nco2) (1)

where n, are moles of substance i.

2.2 Dyeing process

Individual dyes (yellow, red and blue) were used as
well as their mixture of two (mass ratio 1:1) and a mix-
ture of all three (mass ratio 1:1:1). The dyeing was per-
formed with 3% of individual dyes or their mixtures of
dyes per weight of fabric. The dyeing conditions were
130 °C and 250 or 300 bar, the dyeing time was 20
mins. Samples were dyed in a static high-pressure ap-
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Fig. 2 Static apparatus for SC CO, dyeing 1 — CO, tank, 2 - high
pressure valves, 3 - heat exchanger, 4 — high pressure pump,
5 - autoclave with external heating, 6 — safety valve, 7 —
manometer

paratus for supercritical CO, dyeing which is
schematically shown in Fig. 2.

The dyebath was circulated inside the autoclave due
to a magnet stirrer. Approximately 0.5 g of fabric, 3% of
dye or mixture of dyes and a magnet stirrer were put
inside the 0,12 | autoclave (5). The CO, from the sup-
ply tank (1) was cooled to a liquid state and then
pumped into the autoclave by means of a high-pressure
pump (4). When the pressure of 50 bar was reached,
the system was briefly thermostated to attain the work-
ing temperature. The pressure was increased to the
working pressure after approx. 15 mins. The dyeing was
accomplished in 20 mins under isobaric and isothermal
conditions. Later, the heating oil bath was removed and
in approx. 5 mins CO,was expand. The dyed samples
were rinsed with acetone to remove the unfixed dye.

The amounts of sorbed dyes were evaluated by a
Soxhlet extraction of the dyed samples with hot chloro-
benzene, and a VIS spectrometry measurement. The
concentration of extracted dyes was determined ac-
cording to Lambert-Beer law.

The dyed samples were evaluated using colorimetry.
The reflectance of the dyed samples was measured by
the TEXFLASH DC 3881 spectrophotometer (Datacolor)
and the CIELAB colour co-ordinates were calculated.

3. RESULTS AND DISCUSSION

The experimental equilibrium solubility was deter-
mined under conditions important for dyeing in SC CO,,
i.e. at temperatures of 130°C and in pressure at 250 bar
and 300 bar. The solubility results for single dyes and
their mixtures are shown in Fig. 3.
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Fig. 3 The solubility (y) of single dyes and their mixtures

The solubility of the single dye as well as the individual
dyes in mixtures of two and three dyes at 130 °C, in-
creases with raised pressure. As the pressure rises, the
carbon dioxide density increases and the main intermo-
lecular distance of the carbon dioxide molecules de-
creases, thereby increasing the specific interaction be-
tween the dye and CO, molecules [9].

The solubility of an individual dye in a mixture is not
the same as the solubility of single dyes thus indicating
the interdependence of dyes. Single red dye exhibits the
highest and blue dye the lowest solubility in CO, under
experimental conditions. The pressure increase has the
greatest influence on the solubility of the red dye since
its molecular mass is the greatest. In a mixture the
trends are opposite. In the mixture of red and blue dyes
with mass ratio 1:1 the blue dye exhibits better solubil-
ity than the red dye. Similar results have been obtained
using a mixture of yellow, red and blue dyes in a mass
ratio 1:1:1. The biue and yellow dyes have better solu-
bility than the red dye, the solubility of which is approx.
six times lower as than when a single red.

The dyeing of the PES fabric was performed at 130 °C
and the pressure at 250 bar and 300 bar, respectively.
In previous research it was established that a dyeing
temperature at 130 °C has the greatest influence on the
diffusion process. Fig. 4 shows that the highest amount

of fixed dyes when dyeing with single dyes is attained
at 130 °C and 300 bar. Under certain conditions the blue
dye has the highest fixation rate, the red dye a little
lower and the yellow dye the lowest. The pressure posi-
tively influences the amounts of the fixed dyes since
with increasing pressure the quantity of dyes on the
fabric rises.

Similar results are obtained using a mixture of two
dyes (red and blue in the mass ratio 1:1) but the high-
est amount of fixed dyes is observed. With the rise of
pressure from 250 bar to 300 bar, 10% more of red and
20% less of blue dye is sorbed; therefore the total up-
take is only slightly changed — more important is the
change in dye ratio, which influences the colour change.
The blue dye has smaller molecules than the red dye,
so in theory it migrates easier [10]. The blue dye prob-
ably sets free the locations in the fibres that are occu-
pied by the red dye, because of its better migration prop-
erties. Dyeing with the mixture of three dyes ( yellow,
red and blue dyes in the mass ratio 1:1:1) gives lower
total amounts of fixed dyes than dyeing with the mixture
of two dyes. This indicates that the dyes compete for
accessible locations in the fibres, and exhibits the im-
portance of the presence of the yellow dye, which has
the smallest molar mass and the best migration abilities.
Raising the pressure from 250 bar to 300 bar at a con-

10
Single dyes Mixture R+B (1:1) Mixture Y+R+B (1:1:1)
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Fig. 4 The sorbed dye amount in the fibre (c) of single dyes and their mixtures
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stant temperature causes a decrease in the amount of
the yellow dye, an increase in the amount of the red dye
and a decrease in the amount of the blue dye.

The most important element, when dyeing with a mix-
ture of dyes, is the ratio of the amounts of dyes on the
fabric because every change causes a change in col-
our. The former results are confirmed by colorimetric
evaluation of dyed samples. In the case of red and blue
dye mixture, a sample dyed at higher pressure is red-
der and less blue, which is indicated in the shift of h
value from 350 to 343. In the case of samples dyed with
a mixture of three dyes at higher pressure the h value
is changed from 67 to 57 which means a redder colour.

4. CONCLUSIONS

Comparison of the solubility of the dyes and the dyed
samples indicates that the solubility of the dyes is a
condition for successful dyeing but it does not have an
important influence on the amount of sorbed dye into the
fibre. This confirms the well-known theory, applicable to
aqueous dyeing, that the dissolution of the dyes in a
dyebath is not the slowest and, thus, not the crucial
phase of dyeing. The slowest dyeing phase is the dif-
fusion of a dye into the fibre interior, being a combined
function of both the free volume in the fibre and the tem-
perature. Dyeing in supercritical CO, is not an excep-
tion yet there are a lot of unknowns concerning the
mechanism of dyeing in supercritical CO,. From the
results we can conclude:

¢ the chosen dyes have comparable solubility in
supercritical CO, since equilibrium mole fractions
of the dyes are in the range of 107-107%.

e no direct correlation between the solubility of dyes
and the dyeability of the PES fibres in supercritical
CO, under chosen conditions was found. The rise
in the solubility of single dyes is in the order of red,

Vidkna a textil 8 (4) 250-253 (2001)

yellow and blue dye, but the rise in the amount of
sorbed dyes is in the order of blue, red and yellow
dye.

e the change of pressure from 259 to 300 bar does
not alter the colour yield significantly, but the ratio
between the dyes is changed when dyeing with
mixtures of dyes.

Furthermore, a lot of research work has to be done
to introduce this process into practice. One of the main
issues is laboratory recipe preparation or colour match
prediction, which cannot be successful without labora-
tory equipment for simulating the commercial process.
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DYEING KINETICS OF POLYAMIDE WITH REACTIVE DYES
IN THE PRESENCE OF SURFACTANTS

Ristic, N.

High Technics School of Textile, V. Pusmana 17, 16000 Leskovac, Yugoslavia
E-mail: nesar363@yahoo.com

Dyeing of polyamide fibres is performed mostly with acid dyes, and the tendency towards
uneven colouration is compensated by use of levelling agents on the tenside basis. These agents
are also of special importance for wool dyeing with reactive dyes. Since structural similarities
with wool enable reactive dyes fixation to the wool in a polyamide fibre by a covalent bond,
presence of levelling agents in a solution is supposed to have an important influence on dyeing

kinetics of this system.

1. INTRODUCTION

Reactive dyes are coloured substances which have
capability of covalent bond building bettween dye car-
bon atoms and oxygen, nitrogen or sulphur atoms in fi-
bre material nucleophile groups. Covalent bonds be-
tween dye and textile substrate are irreversible bonds
made through common electrons, for whose splitting the
same energy is needed as for the splitting of C-C bond
in the fibre itself. Owing to that, colourations ,made by
reactive dyes have good fastness to wet treatments,
friction, dry cleaning and other outer influences [1,2].
Extremely good fastness, brilliant shades and simple
performance brought about wide-spread industrial use
of reactive dyes. Portion of reactive dyes used for wool
dyeing is higher than 5% with the constant increasing
tendency [3].

Due to their chemical and physical-mechanical prop-
erties, polyamide fibres represent a link between hy-
drophile-natural and hydrophobe-synthetic fibres. Just
because of that dyeing of these fibres can be performed
with a wide assortment of dyes in a large spectrum of
shades. Polyamide, like wool fibre, contains nucleophile
groups (—NH,; >NH), through which it can react with

% dye on the fibre

equilibrium state

1

0 log tio

log time

Fig.1 Determination of half-dyeing time with Buiton
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reactive dye nucleophile center. Covalent bond polya-
mide-reactive dye is made primarily through the final
amino groups, and under certain circumstances (pH = 2)
also under amide groups [4,5].

When using reactive dyes, uneveness created during
dyeing process cannot be corrected with later migration
of colour, therefore even distribution should be achieved
in the adsorbtion phase, i.e. before the reaction between
dye and fibre takes place.

The purpose of this paper is to show how certain ex-
perience and results of surfactants use in dyeing of wool
with reactive dyes can be applied to this system in or-
der to obtain stable and even coloutation.

2. EXPERIMENTAL
2.1. Materials

As a dyeing substrate, PA 6 fibre was used, finesess
4,2 dtex and stapel length 80 mm. Washed and dried
samples were dyed with C.I. Reactive Blue 50 {Lanasol
Blue 3R) reactive dye. As auxiliary agents, two nonionic
surfactants — nonliphenolethyleneoxides (FN-10 and
FN-20, Merima-Yugoslavia), and anionic surfactant -
laurilpolyglycolether sulfate (Etopon LSP, Teol-
Slovenia) were used.

2.2. Methods

Dyeing was performed in a laboratory apparatus us-
ing exhaustion procedure, at dyebath ratio 1:80. Sam-
ple mass was 1g, and dye concentracion 1% with vari-
able surfactant content: 0; 0,4; 1 and 3 g/dms. The
process was isothermal (t = 80 °C) until equilibrium state
was achieved(max 300 min).

Solutions were buffered with the system CH,COOH/
CH;COONa and pH value (pH 5) was checked with a
digital pH-meter.

2.2.1. Determination of relative exhaustion
Relative exhaustion (1) in relation to the solution be-
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fore dyeing was determined by dye solution absorbance
before dyeing (Ao) and after dyeing (A, and calculated
according to the equation:

/=(_A°_—AK)X100 [%]
Ay

Dye solution absorbance was measured on the spec-
trophotometer (Spekol 21, Slovenia) at time intervals 5,
10, 15, 20, 30, 45, 60, 120, 180 and 240 minutes from
the beginning of dyeing, at the absorption maximum
wave length (A = 586 nm).

2.2.2. Determination of half-dyeing time

Half-dyeing time, t,, is time required for a fibre to ab-
sorb half the quantity of dye absorbed in equilibrium
state. Half-dyeing time was determined by Bulton and
Riding graphic method (Fig. 1) [6].

2.2.3. Determination of relative diffusion coefficient

Relative diffusion coefficient D, was obtained from
the graphic presentation of the dye concentration gra-
dient in a fibre in dependence on the second time root.
According to Vickerstaf angle tangent square at any
point of the curve in time t represents relative diffusion
coefficient, and it is a measure of dye diffusion speed
into the fibre and of fibre permeability [7].

2.2.4. Fixation degree determination

According to Zollinger [8], real value of chemically
united dye is given by fixation degree, i.e. by the rela-
tion of the covalently united dye to the quantity of ex-
hausted dye. Fixed dye is the part of dye resistent to the
solvent. Removing of reversibly united reactive dye from
the polyamide fibre was carried out with the extraction
solvent piridine-water 1:3, by direct boiling. Boiling time
was 30 minutes. The solvent was changed several
times until uncoloured one appeared, thus solution ra-
tio of 1:80 was achieved. The amount of dye not united
chemically was determined on spectrophotometer.

3. RESULTS AND DISCUSSION

Figures 2, 3, and 4 represent exhaustion diagrams in
depedence on surfactants concentracion and dyaing
time, during first 60 min. of dyeing. It was noticed that
in the absence of surfactants, reactive dye adsorption
on polyamide was rapid. After 10 min. of dyeng exhaus-
tion was over 90 %, and after 20 min. was complete.
Such arapid reactive dye adsorption on polyamide can
be explained by highly elastic state of a fibre at dye so-
lution temperature of 80 °C. This state was character-
ized by high movability of macromolecule segments
which enabled dye adsorption and diffusion into newly
formed empty spaces of a fibre. In the presence of
nonionic surfactants FN-10 and FN-20 that can interact
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Fig. 4 C. |. Reactive Blue 50 dye exhaustion on PA 6 in dependence
on Etopon LSP concentration

with reactive dyes thus building associates [9], minimum
deceleration of dye adsorption onto the fiber occurs,
which indicates little efficiency of those surfactants in the
examined system. In order to-obtain noticeable changes
in dye exhaustion in comparasion to the system with no
additives, it is necessary to ad high concentrations of
nonionic surfactant exceeding concentrations usual for
auxiliary dyeing means. Inefficiency of nonionioc
surfactants can be explained by unstability of the built
associate dye/surfactant at increased temperatures,
and by the prevailing monoionic dye form that pen-

255



Table1 Half-dyeing time (t,;) and relative diffusion coefficient (D,

Additives, g/dm® t;;2 (Min) Dyer

No additives 2,40 5,04
0,4 2,86 4,91

FN-10 1 3,09 4,73
3 3,16 4,60

0,4 2,82 4,81

FN-20 1 2,86 4,60
3 3,09 4,56

0,4 5,25 4,60

ETOPON LSP 1 8,72 3,39
: 3 15,50 1,83

etrates into the fibre. Addition of nonionic tenside, with
substantivity for the substrate, at the lowest concentra-
tion already decelerates dye transfer onto the fibre, and
at the concetration of 3 g/dm?® the process is almost
completely inhibited. The results obtained show the
unification mechanism of reactive dyes to polyamide.
The dye was obviously united first to the terminal
protonized amino groups, while anionic surfactant hin-
dered such unification in the dye exhaustion phase.
Lower adsorption speed in the presence of additives
influenced dye diffusion speed through the fibre, which
could be confirmed by determination of half-dyeing time
value and relative diffusion coefficient (Table 1). These
changes, too were dependant on the chemical compo-

Table 2 Dye fixation degree C.I. Reactive Blue 50 on PA 6
fibre in the presence of surfactants

Fixation degree

Additives, g/dm?® t (min)

30 60 240

No additives 0,66 0,76 0,84
0,4 0,62 0,73 0,83

FN-10 1 0,60 0,74 0,84
3 0,60 0,76 0,84

0,4 0,60 0,72 0,83

FN-20 1 0,62 0,74 0,82
3 0,61 0,73 0,85

0,4 0,60 0,71 0,80

ETOPON LSP 1 0,57 0,70 0,82
3 0,50 0,69 0,83

sition of an additive. When nonionic tensides were used,
half-dyeing time 1,4 to 2,4 times and when anionic
tenside was used it increased for more than 3 times.
There was an inverse proportion between half-dyeing
time and dye diffusion into the fibre, i.e. with the increase
in half-dyeing time relative diffusion coefficient de-
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creased. It can be concluded that in the systems with
anionic surfactant, adsorption slowdown had greater
retarding influence on later dye diffusion into the fibre,
than when nonionic tensides vere used.

Table 2 shows fixation degree values for various dye-
ing times, calculated from the ratio between the fixed
dye and exhausted dye for the same dyeing time. Fixa-
tion degree increases with time, independatly on the
presence of additives. It is also noted that the presence
of additives in a dye solution does not hinder dye-fibre
reaction, because fixation degree values in the
equillibrium state are very close to one another.

4. CONCLUSION

In the polyamide-reactive dye dyeing system, number
of potential reactions is increased by the addition of a
new component, which influences, depending on the
chemical composition of an additive, either the dye state
in a solution or the dyed substrate functional groups
state.

In the presence of nonionic tensides, rapid adsorption
is minimally decelerated, therefore conditions for even
colouration are not created. Accordingly, the conclusion
can be made that use of these substances in the sys-
tems in practice is unacceptable.

Polyamide dyeing with reactive dyes with the addition
of anionic surfactant is appropriate up to a certain con-
centration area (1g/dm?®), since colourations of high
evenness are obtained, the dye exhaustion degree is
high and the fixation degree is unchanged. Therefore,
surfactants are proved to have an active role in the ex-
haustion phase when they more or less decelerate the
process, while the mechanism of chemical bond crea-
tion remains unchanged.
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DYEING PROPERTIES OF CHLORINE AND ENZYME
TREATED WOOL

Mangovska, B.

Faculty of Technology and Metallurgy, Skopje, Macedonia

A protease product Novolan L has been applied on the wool yarns in an attempt to improve
shrink resistance properties of the garments made of them. The same product has been applied
to yarns of chlorine treated top in an attempt to improve softness, handle and pilling resistance.
The influence of enzyme treatment on the exhaustion of two wool dyes with different structures
and different dyeing characteristics on untreated, chiorine treated as well as enzyme treated
yarns were studied. Half time of dyeing, activation energy of diffusion and apparent diffusion
coefficients were also measured as well as the saturation with three different dyes, acid, metal
complex and chrome. Chlorine and enzyme treated chlorine yarns have higher rates of dye
exhaustion and greater accessibility for dyes than untreated and enzymatic treated yarns.

Keywords: wool, chlorine treated wool, enzyme, dyeing

INTRODUCTION

Several techniques are currently available to achieve
shrink resistance in wool, and a large number of meth-
ods have been reported as physicochemical antifelting
treatments, for example chemical modification of the
surface by softening the scales, lubricating with appro-
priate agents or the most common method, chlorine
treatment by the Hercosett process (1). This last-name
treatment with chlorine involves problems, witch are
becoming increasingly critical: high AOX values of the
effluent and emissions of chlorine (2) as wall as harsh
handle of the treated products (3).

Enzyme treatments are now presented as a very
interesting alternative to chlorine. Enzymes are
biocatalysts with selective and specific activity, ac-
celerating distinct reactions and remaining un-
changed after the reaction. From an environmental
and economical point of view, the moderate reaction
parameters of enzyme-catalyzed processes and the
possibility of enzyme recycling make enzymes par-
ticularly attractive as catalysts. Today enzymes are
produced by biotechnological processes in great
amounts of constant quality, and they are therefore
applicable to large-scale processes. Advances in the
field of genetic engineering allow enzyme manufac-
tures to design specific enzymes for specific proc-
esses (with regard to temperature stability or an op-
timum pH, for example (4).

A protease product Novolan L Novo Nordisck has
been applied on the wool yarns in an attempt to improve
shrink resistance properties of the garment made of
them. The same product has been applied on to yarns
of chlorine treated top in an attempt to improve softness,
handle and pilling resistance (5).
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So it was interesting to study the exhaustion of two
wool dyes with different molecular sizes, and thus dif-
ferent dyeing characteristics, on enzyme treated wool
as well as chlorine treated wool. Dye exhaustion and
penetration are highly influenced by the level and type
of fiber madifications caused by previous wet process-
ing of wool.

MATERIALS AND METHODS

Wool yarns with linear densities of 36 tex x 2 are spun
in Teteks-Macedonia of untreated (not treated) and
chlorine treated tops with fiber diameter of 21,5 um.. In
the text that follows marked, as (N) not treated and (Cl)
chiorine treated yarns. Chlorine treated wool was
treated by IWS (CSIRO) chlorine process. Acid chlorine
treatment affects wool scales by making them easier to
deform which then decrease felting shrinkage. Wool
processed by this route meets the maximum Woolmark
specification for machine washability and may therefore
be used in the production of virtually any products irre-
spective of structure considerations such as cover fac-
tor or yarn count. The process of spinning was the same
for both tops. Characteristics of spun yarns are given
in Table 1.

Table 1 Characteristics of Spun Yarns Declared by the Producer

Property Untreated Chlorine treated
Linear density, tex 352 x2 353 x2

Cv, % 1,2 1,1

Twists, m™ 240 248

Tensile strength, % 4,9 4,3
Elongation, % 16 13
Unifomity, % 13,9 10,2
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Table 2 Dyes Used in the Experiment

Commercial name Producer Characteristics

Palatin brilliant red BNK BASF Leveling acid dye
Bemacid brilliant blue 2R (200%) Bezema Milling acid dye
Bemacid black FWL Bezema Milling acid dye
Bemaplex black C-R Bezema 1:2 metal complex dye
Bezacron T Bezema Chrome dye

Table 3 Effect of Enzymatic Treatment on Linear Density, Tensile Strength, Elongation of Wool Yarns

Parameters of Linear density Tensile strength Breaking %
Treatment Tex N elongation, % strength lost
(N) untreated 721 4,6 17,6

(N) 2% Novolan L 69,0 3,7 17,6 19,6
(Cl) chlorine treated 72,4 41 15,6 10,8
(Cl) 1% Novolan L 70,5 3,5 12,8 14,6

Enzymes

Novolna L, a protease product produced by modified
Bacillus Novo-Nordisk A/S was used in the experiment.

The commercial names and the producers of the used
dyes are given in Table 2.

Enzyme treatment

Prior to the application of enzyme, the wool yarns
were scoured for 30 min at 60 °C in the package-dye-
ing machine (on cones) with 0,5 g/l Tinovetin |U (Ciba).
After scouring the wool yarns were rinsed with water
several times and immediately treated with 2% Novolan
L for (N) and 1% for (Cl) yarns in the presence of 1g/|
Subitol RNC (CHT) as surfactant at pH 8,5 (NH,Cl and
NH,OH) for 30 min at 55 °C. As (Cl) yarn was already
chlorine treated, half of the concentration of Novolan L
was used in the hope to improve the softness, handle
and pilling resistance. Treated yarns were cooled at
20 °C, rinsed and treated in hot water at 85 °C for 5 min
in presence of acetic acid at pH 4 to stop the enzyme
activity. Finally wool yarns were cooled down and rinsed
with cold water. Effect of enzymatic treatment on linear
density, tensile strength elongation of wool yarns is
given in Table 3.

DYEING PROCEDURE

Dye exhausting for both (N) and (Cl) yarns were done
in Ahiba Turbomat 6 TM laboratory dyeing apparatus at
a liquor-to wool ratio of 100:1. Dye exhausting was fol-
lowed at 60 °C, 80 °C and 100 °C, in a bath containing
1% dye, 10% sodium sulphate at pH 2 (for the leveling
acid dye) and 1% dye, 2% ammonium sulphate, 1 g/l
Nonionik Ni at pH 7-8, (for the acid dye with inferior
migration properties. Dye bath samples were taken
every 15 min during the dyeing process and absorbency
measured at the wavelength of maximum absorption.
From a previously prepared calibration curves, the con-
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centration of the dye remaining in the dye bath was
calculated. Exhaustion

A A

E= (1)

was expressed as the percent decrease in dye bath
concentration. (Equation 1).

Where E is exhaustion (%). A, is the initial dye con-
centration and A, dye concentration at particular time
intervals. Time of half dyeing was determined from the
equilibrium exhaustion curves and activation energy of
diffusion of dye in fiber was calculated from the equa-
tion 2

. 2,3R(logty, - logtyz )

En =
° 11
I T,

where t3, and tj, are the times of half-dyeing at ab-
solute temperature T, and T, respectively. The appar-
ent diffusion coefficient of tested dyes was calculated

from the equation 3.
o _ [De
c, Vr

were ¢, and c, are the exhaustion of the dye at the time
t and at equilibrium.

The degree of saturation of the enzymatic treated and
not treated wool yarns was determined by dyeing the
yarns with 4; 4,5 and 5% Bemacid black FWL acid dye,
3,5; 4 and 4,5% Bemaplec black C-R metal complex
dye and 4; 4,5 and 5% Bezacron black T chrome dye
by standard procedure. The degree of saturation was
examined on spectrophotometer Data color in accord-
ance of enzyme untreated yarns.

The washing fastness of untreated and enzyme
treated wool yarns are tested by washing the sample of
dyed and white wool and cotton 30 min at 40 °C with

(2)

(3)
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5 g/l soap and 3 g/l Na,COgin liquor-to-sample ratio of
100:1. After washing the sample was rinsed with water
and dried.

The rubbing fastness were tested by rubbing the dyed
sample with dry and wet cotton cloth on rubbing tester.

Results and Discussion

Figures 1 to 6 compare the exhaustion behavior of two
dyes for both (N) and (Cl) treated yarns as well as en-
zyme treated yarns at different temperatures. Examina-
tion of the figures indicated that dye exhaustion is gen-
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Fig. 4 Sorption of Bemacid brilliant blue 2R on wool at 60 °C
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Fig. 1 Sorption of Palatin brilliant red BNK on wool at 60 °C
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Fig. 5 Sorption of Bemacid briliiant blue 2R on wool at 80 °C
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Fig. 2 Sorption of Palatin brilliant red BNK on wool at 80 °C
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Fig. 3 Sorption of Palatin brilliant red BNK on wool at 100 °C
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Time (min)

Fig. 6 Sorption of Bemacid brilliant blue 2R on wool at 100 °C

erally more rapid for (Cl) than for (N) yarns at all test-
ing temperatures.

As we already know, dye sorption by wool cam be
considered a two-stage process: adsorption of dye on
the fiber surface, followed by diffusion of dye through the
fiber substance. The dye first permeates the inter-
cuticular regions, and from there diffusion into the non
keratinous regions takes place. As the dyeing procedure
continues, penetration occurs throughout the whole non
keratinous network of the fibers, and the dye finally
accumulates in the matrix and exocuticule (cystien-
reach proteins).

259



It is well known that chlorine treatment disrupts the
fiber surface, damaging the fiber, and it can be assume
that it has removed the “surface barrier” to dye diffusion,
so it is very easy for the day to penetrate in the fiber.
The results of following the tensile strength shown in
_ Table 3 proved this. The (Cl) yarn has 10,8% lower ten-
sile strength then (N). The chlorinated wool exhibits an
accelerating action on the dyeing rate. Greater differ-
ence in the exhaustion rate between chlorine and un-
treated wool was achieved with Bemacid Brilliant blue
2R milling acid dye showing the effect of the molecular
weight of the dye. Bemacid brilliant blue 2R, dye with
high molecular weight, needed more time and higher
temperature to reach penetration equilibrium than
Palatin brilliant red BNK. The results are consistent with
similar observations made by various researchers. Most
of them have reported that shrink-resist treated wool
has an increased exhaustion rate, and also that exhaus-
tion depends on the dyes used (6).

Enzyme treatment of wool also increased the exhaus-
tion of Bemacid brilliant blue 2R more than Palatin bril-
liant red BNK though it had little influence on the ex-
haustion of chlorine treated wool. The increase is higher
at the lower temperatures of dyeing Fig. 1-6.

The wool fiber is covered with epicuticule of 2000
scales per cm? (4), next are the exocuticule and the
endocuticule covering the cells of the orthocortex and
paracortex, which are themselves composed of
medullar cells (separated by air-filled spaces). Ap-
proaching the core via the protein macro fibrils and mi-
cro fibrils, at the end is molecular consistent of the
amino acids arranged within the space of the right-
handed alpha helix.

Since a protease is a large molecule, it was thought
not to be able to penetrate the fiber cuticule. Thus, it was
expected the attack would be limited to cuticular scales
with only minor deterioration in mechanical properties
being caused by the damage to the interior. Opposite
effect was noticed when wool was treated only with
enzymes (7). Some of the enzymes were infiltrated into
the molecular interstices between the scales and thus
destroyed the entire endocuticule. In fact enzymes
catalyzed the degradation of different components of
wool fibers, making the reaction control difficult. Loca-
tion of the reaction on the surface of the fiber was fur-
ther improved by the use of anionic surfactants due to

Table 4 Time of Half-Dyeing (min)

Palatin brilliant Bemacid brilliant

Dye

red BNK blue 2R (200%)
Parameters Temperature (°C)
60 80 100 60 80 100
(N) untreated 12,0 5,0 3,0 421 27,0 9,0
(N) 2% Novolan L 60 40 35 150 120 75

(Cl) chlorine treated 9,0 45 40 90 7,0 3,0
(Chy1% NovolanL 6,0 45 40 65 60 3,0
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Table 5 Activation Energy of Diffusion of Dyes in Fibers (kJmol™)

Parameters Palatin brilliant  Bemacid brilliant
of treatment red BNK blue 2R

(N) untreated 35,4 40,4

(N) 2% Novolan L 13,7 2,7

(Cl) chlorine treated 20,4 28,9

(Cl) 1% Novolan L 10,3 20,5

Table 6 Apparent Diffusion Coefficent of Palatin Brilliant red BNK
and Bemacid brilliant blue in Wool Yarns (D x 10?)

Dye Parameters Temperature

of treatment (°C)
60 80 100
Palatine (N) untreated 1,5 41 4,7
brilliant (N) 2% Novolan L 3,2 4,9 4,7
red BNK (Cly chlorine treated 1,9 43 4.4
(Cl) 1% Novolan L 2,4 4,7 4.4
Bemacid (N) untreated 0,3 0,4 1,9
brilliant (N) 2% Novolan L 1,3 1,3 2,5
blue 2R (Cl) chlorine treated 2,5 3,5 47
(200%) (Cl) 1% Novolan L 3.4 3,5 4.8

their denaturing effect as a result of adsorption at
protonated amino sites what was shown in our previous
works (7,8).

The results of following the linear density, tensile
strength and elongation given in Table 3 indicated that
enzyme hydrolysis decreased the linear density for
4,2% and tensile strength for 19,5%.

The rate of dyeing of enzyme hydrolyzed yarns with
Bemacid brilliant blue 2R at three tested temperature
are lower compared with the same on (ClI) yarns. No big
differences were noticed while following the exhaustion
of Palatin brilliant red BNK on (N) and (Cl) yarns prob-
ably due to the small molecular weight of the dye.

Half times of dyeing are given in Table 4. The results
of Table 4 indicate that the half time of dyeing depends
on the pretreatment process, temperature of dyeing and
nature of the dye. It is 4,6 to 1,3 times shorter on (Cl)
then on (N) yarns dyed with Bemacid brilliant blue 2R
and Palatin brilliant red BNK respectably. It decreased
with the increase of the temperature of dyeing and en-
zyme treatment and the decrease is lower on enzyme
treated (N) yarns at higher temperature of dyeing.

The activation energy of diffusion of dyes in (N) and
(Cl) yarns as well as enzyme treated (N) and (S) yarns
are given in Table 5. As the activation energy of diffu-
sion is determined from the time of half dyeing at tem-
peratures of dyeing the phenomenon of decrease is the
same as the phenomenon of time of half dying. The
activation energy of diffusion of tested dyes decreases
with the enzyme treatment of the (Ci) and (N) yarns.

For natural fibers the nature of the functional groups
in the fibrous polymer and the permeability of dyes are
determined during growth. As a useful generalization,
however, fibers may be regarded as structures in which
there is a spread of molecular order ranging from highly
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Table 7 Colors Coordonate

Bemacid black FWL

Bemaplex blackC-R Bezacron black T

c 1DL 2Da SDb 4Da ¢ 1DL 2Da an 4De c 1DL 2Da 3Db 4De
4,0 3,5 4,0

(N) untreated 4,5 0,1 -02 0,0 02 40 -06 0,0 0,1 0,6 45 -05 -01 0,2 0,5
50 -1,0 -02 0,2 1,0 45 -11 -0,1 0,5 1,2 55 -01 0,1 0,4 0,4
4,0 1,3 -03 0,0 1,3 3,5 1,1 -0,1 -0 11 4,0 0,7 -0,1 0,0 0,7

(N) 2% Novolan L 4,5 0,8 0,0 0,3 0,9 4,0 1,1 -0,1 -01 1,1 4,5 0,9 0,1 -0,1 0.9
5,0 0,0 -01 0,1 0,1 4,5 0,8 0,0 -02 0,8 5,5 02 -0,1 0,0 0,2
4,0 3,5 4,0

(Cl) chlorine 4,5 0,0 -0,1 0,2 0,2 40 -02 -0,2 0,3 04 45 -09 0,1 0,1 0,9
50 -1,0 -0,2 0,3 1,1 45 -05 -02 0,5 0,7 55 04 03 0,6 0,7
4,0 0,0 0,0 0,0 0.1 3,5 0,3 00 00 0,3 4,0 07 -03 -03 0,8

(C)1% NovolanL 4,5 -0,8 0,0 -01 0,8 40 -0,1 0,1 0,0 0,1 4,5 1,0 0,1 0,0 1,0
50 -03 0,0 -01 0,8 45 -0,3 0,1 0,0 0,3 55 -07 0,1 0,2 0,7

'D_ - change in color (“+"lighter; “=* darker); 2D, — (“+"-redder,
color, D, = (D?, + D% + D?)°®

ordered crystalline domains to disordered amorphous
regions. The strength originates in the crystalline ma-
terial whilst the amorphous material provides the flex-
ibility, porosity and the regions generally accessible to
liquid, dyes and other reagents. The fiber properties,
inciuding dyeing properties, vary depending upon the
relative degrees of order and disorder in the structure
(often described loosely as the crystalling/amorphous
ratio). The molecular alignment in a natural fiber is an
inherent characteristics of the fiber and is for most prac-
tical purposes unalterable (9).]it was thought that sur-
face barrier to diffusion is due to the sulphure-rich
exocuticule (10,11,12). Recent results indicated more
precisely that the surface barrier refers mainly to the
highly cross linked keratinous proteins of the cuticule
and partly to the low cross linked nonkeratinouse pro-
teins, especially the cell membrane complex (CMC)
proteins. These also appear to be a barrier to the dye
diffusion, but with lower intensity than the keratinous

o

— greener); °D, ~ (“+" — yellower “—* bluer); “D, — total change in

proteins. So, as the protective function of the
exocuticule is partly destroyed by enzyme treatment,
penetration paths for dyes were opened. Although the
reaction was intended to be located at the surface of the
fiber and modification of the cuticule, a whole-fiber at-
tack occurred (Table 3) additionally opening penetration
paths for dyes.

The apparent diffusion coefficients of tested dyes are
given in Table 6. The apparent diffusion coefficients of
Bemacid brilliant blue 2R at 60°C is 4,6 times higher on
(S) than on (N) yarns. Additional enzyme hydrolyses did
not have larger influence on the increase of the diffusion
coefficient. Enzyme hydrolysis of (N) yarns increased
the diffusion coefficient of Bemacid brilliant blue 2R for
3,8 to 1,3 times depending on the temperature of dye-
ing.

The degree of saturation of acid, metal-complex and
chrome dyes on enzyme treated (N) and (Cl) yarns are
givenin Table 7. The change in the color was tested in

Table 8 Washing Fastness of Bemacid black FWL, Bemaplex black CR and Bezacron Black T

Bemacid black FWL 4,0% 4,5% 5,0%

Co Wo Co Wo Co Wo
(N) untreated 5 3 4 5 3 4 5 3 4
(N) 2% Novolan L 5 3/4 4/5 5 3/4 4/5 5 3 4
(Ch) chlorine treated 5 3 4/5 5 3 4 5 3 4
(Cl) 1% NovolanL 5 3 4/5 5 3 4/5 5 3 4
Bemacid black CR 3,5% 4,0% 4,5%

Co Wo Co Wo Co Wo
(N) untreated 5 4/5 5 5 4/5 5 5 4/5 5
(N) 2% Novolan L 5 5 5 5 4/5 5 5 4/5 5
(Cl) chlorine treated 5 5 5 5 4/5 5 5 5 5
(Cl) 1% NovolanL 5 5 5 5 4/5 5 5 4/5 5
Bezacron black T 4,0% 4,5% 5,0%

Co Wo Co Wo Co Wo
(N) untreated 5 4 4/5 5 3/4 4/5 5 3/4 4/5
(N) 2% Novolan L 5 4/5 4/5 5 3/4 4/5 5 3/4 4/5
(Cly chlorine treated 5 4/5 4/5 5 3/4 4/5 5 3/4 4/5
(Cl) 1% NovolanL 5 4/5 4/5 5 3/4 4/5 5 3/4 4/5
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Table 9 Rubbing Fastness of Bemacid black FWL, Bemaplex black C-R and Bezacron black T

Parameters Bemacid black Bemaplex black Bezacron Black
of treatment FWL C-R T
Concentration 4,0% 4,5% 5,0% 3,5% 4,0% 4,5% 4,0% 4,5% 5,5%
of the dye
Dry rubbing
(N) untreated 4/5 4 3/4 4/5 4 4 4/5 4 3/4
(N) 2% Novolan L 4 3/4 3 3/4 2/3 2/3 2/3 4 3/4
(Cl) chlorine treated  4/5 4/5 4 4/5 4/5 4/5 4/5 4/5 4
(Cl) 1% NovolanL 4 4 3/4 4 4 4 4/5 4/5 3/4
Wet rubbing
(N) untreated 3/4 3/4 3 3/4 2/3 2/3 3/4 3 3
(N) 2% Novolan L 3 2/3 2 2 2 1/2 3/4 2 2
(Cl) chlorine treated  3/4 3 3 2/3 2/3 2 3 2/3 2/3
(Cl) 1% NovolanL 3 2/3 2 2/3 23 2 3/4 3 2/3
accordance of untreated (N) or (Cl) as reference. It is REFERENCES

obvious that enzyme treated (N) yarns have low degree
of saturation of the three tested dyes (positive D, val-
ues). In fact after enzyme treatment a higher concen-
tration of dye is needed for dyeing in the same hue as
for untreated fiber.

Washing fastness of three tested dyes are given in
Table 8. Washing fastness of three tested concentra-
tions are almost the same and are in accordance with
the nature of the used dyes. They are highest on yarns
dyed with Bezacron black FWL. The dry and wet rub-
bing fastness (given in Table 9) decreased with the in-
crease of the concentration of the tested dyes due to the
surface held dye.

CONCLUSION

The speed of dyeing of wool yarns depends on the
pretreatment process, temperature of dyeing and
the nature of the dye. It is highest on the chlorine
enzyme hydrolyzed than on chlorine, enzyme
hydrolyzed and untreated wool.

The half time of dyeing decreased with the increase
of the speed of dyeing.

(Cl) and (CI) enzyme hydrolyzed wool have grater
and enzyme hydrolyzed (N) yarns have lower ac-
cessibility for tested dyes.

Enzyme hydrolyzed wool can be dyed on lower
temperature than hydrolyzed.
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OBJECTIVE EVALUATION OF SEAM PUCKER BY IMAGING
ANALYSIS

Glombikova, V., Halasova, A., Striebornd, A.

Technical University of Liberec, Textile Faculty, Liberec, Czech Republic

Objektivna metdda hodnotenia vrasnenia $vov vychadza z obrazovej analyzy zosnimaného
obrazu zvrasnenej textilie a vytvoreni intervalov pre jednotlivé stupne zvrasnenia.

Prvym krokom je nasnimanie obrazu profilov vin od zvrasnenia v tesnom okoli (blizkosti) Svu
a v kraji meranej textilie. V programe Matlab je obraz prevedeny do matice, hodnét, ktora
charakterizuje geometriu vin vrasnenia textilie vo forme rozlozenia minim a maxim vin vrasnenia.
Z tychto hodnét je mozné jednoduchym prepoétom ziskat blizSie informécie o dizke, pocte
a vzdialenosti jednotlivych vin nielen v tesnej blizkosti Svu ale aj o vplyve ich rozkladu smerom
od Svu k okraju textilie.

The objective method of evaluating seam puckering is go out from imaging analysis of puckering
fabric scanning image and the creation of the intervals for the single puckering degrees.

The scanning image of the puckering wave profiles near seam and on the edge of measured
fabric is the first step. The image was subsequently transformed into matrix in program MATLAB™,
which characterized wave geometry of puckering fabric in form distributions of puckering waves
minimum and maximum. By single count is possible get further information about length, number
and distance of single waves in near seam and about influence of their distribution from the

seam to the edge of fabric too.

INTRODUCTION

The high quality of the goods is basic condition of their
saleability. To the quality of goods is projected not only
quality of single material also quality of production proc-
ess too. The seam puckering has the important (gen-
erally negative) influence on finish aesthetic value. The
all factors entering to the sewing process (sewing ma-
terial, sewing threads, sewing technique, ...) are share
in seam puckering.

The seam puckering represents expressive decreas-
ing of aesthetic value and quality of cloth. It is important
know causes of puckering creations and possibilities of
removing or reduction of this phenomenon. The foun-
dation stone of reduction this undesirable phenomenon
is possibility of fast detection of rising puckering by form
effective evaluation of smoothness or puckering of seams.

Under idea seam puckering understands bigger or
smaller deformation of sewing seam, which show
warped of one or more layers of sewing material. The
problem of seam puckering is make itself felt generally
on delicate cloth with smooth surface, close sett and
firstly on cloth made from endless man made fibers.

The seam puckering is making it felt during wearing,
after cleaning or dry cleaning, ironing.

The contraction of one or more sewing layers is char-
acteristic for seam puckering. Can come on the situa-
tions, when the puckering — seam deformation - mak-
ing it felt after sewing without contraction of layers of
sewing material, alternatively the puckering can be
making it felt than, the one layer is elongate during sew-
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ing. But the size of elongation of one or more layers
hasn't direct relation to the pucker size. The puckering,
incurred by textile structure and some others factors,
doesn’t need appear in seam line in some cases.

In this time the methods of subjective evaluation of
seam puckering on the base comparison with photo-
etalons are archaistic and it's need substitute them by
new, objective evaluation system, which must be sim-
ple, fast and price available.

The one of the possibilities, how objective evaluate
seam puckering, is using of the image analysis for the
scanning and processing of puckering fabric image and
its post processing by program accessories MATLAB.
In this way was determined the single intervals for the
corresponding puckering degrees. Finally was making
comparison of both methods of evaluation by objective
method with help imaging analysis and by subjective
method with photo-etalons.

EXPERIMENT

The experiment work in image analysis intent on de-
termination of objective method of evaluates of seam
puckering by image analysis run in steps referred-to the
next scheme.

The sample preparing and setting of optimal condi-
tions of measure must go before the own image scan-
ning. Because the method of seam puckers evaluating
go out of measure puckering wave profiles near the
seam and on the edge of fabric, the sample must be
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!

INTERPRETATION OF RESULTS

Fig. 1 The scheme of work in image analysis.

modify. This step is making by the cutting of fabric sam-
ple 5 mm by the seam line.

It is need create the optimal contrast between scan-
ning fabric and background by the suitable lighting. The
scheme organization of image analysis work place is
shown on fig. 2.

After scanning puckering sample image was making
transformation of the color image into binary (fig. 2.) and
resulting image was processing by program
MATLAB™. The output in form two column vectors rep-

Fig. 2 The scheme organization of image analysis work place.

Fig. 3 The scanning image of the pucker sample and
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resented values of “distances” (measured in interval
1 mm) profiles both waves from the given edge (fig. 2.).
By converting was got the information about length,
number and distance of single waves

— near the seam (cca 5 mm) (*)

— on the edge of fabric sample (**)

By this way were scanning the single degrees of
seam puckering (etalon) and next the “graphic etalon of
puckering”, represent this degrees of seam puckering,
was determined.

In next phase of experiment the data was scanning
and calculating from the puckering samples from piant.
The corresponding degrees of puckering were deter-
mined by the. The comparison of single puckering sam-
ple with “graphic etalon of puckering” is show in fig.4. The
all samples, evaluated by the “graphic etalon of pucker-
ing”, were evaluated by classical photo-etalon too.

Etalon # 4, sample # 22 (weft)

w
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1
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-sample |

high of wave
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MmN e

N
o

15 T T T T T T v T T
1 21 41 61 81 101 121 141 161 181 201 221 241 261 281 301

Sample lenght

Fig. 4 The comparison of single puckering sample with “graphic
etalon of puckering”.

CONCLUSIONS

The both data sets were tested by suitable statistical
methods on agreement of two linear models. The result
of Chows test validated hypothesis about agreement of
two linear models. On the base of this result is possi-
ble substitute evaluating by the classical photo-etalon
by the method of evaluating by the image analysis and
MATLAB.

In next research works the authors will try determined
the amplitudes coefficients of single waves by the Fast
Fourier Transformation. The degree of puckering on
evaluated sample will be determined by comparison with
intervals of amplitudes coefficients of “etalon waves”.

. This research was arise with help of research intention MSMT
CR—-MSM 244 10 1113 and GACR - PSOTEX 1326/106/99/1184.
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APPARATEUS FOR PULLING MEASUREMENT OF FABRIC
AT RUBBERIZING

Hurta, F.

Departament of Cybernetics, Univerzsity of Trenéin

Described method of pulling regulating of rubbered fabric is based on principle of pneumatic
prestress of tensioning roller imprinted to rubbered fabric by power of two pneumatic rollers with
change of piston extension in electrical regulating signal. Obtained electrical signal is arranged
in secondary analog signal 0-10 V by processing in pilot computer. It attends as required value
for automatic control of pull in batching roll, independently on its expanding mean. It also attends
for projection of real value of pull in fabric in central display.

Technical fibres and fabrics have significant case in
technology of rubber produce and attend as anchor pro-
tecting materials for skeleton and foot of tyre shell and
skeleton of conveyer. They affect functional attributes
of tyre shell, especially safety and comfort of driving.
They significantly affect the lifetime of product. Cords
cover 11,6% from the whole material usage for tyre
shell, or conveyer.

Rubberizing of various kinds of fabrics for noticed
products is generalitly made through four-cylindrical
rubbering line. Substance is in rolling of separate
threads in fabric by elastic rubber mixture and in gen-
eration of continuous protecting rubber layer. From alll
physical quantities, e.g. maisture, temperature, thick-
ness of rubberizing, and so on , it is necessary to sup-
port specified pulls of cord between separate segments
of line at rubberizing.

Technical description of pulling measurement

Uprolling bench of two rollers is completed by drop
roller, imprinted to rubbered fabric by power of two
pneumatic rollers F, (fig. 1). Power F, originates through
the activity of uprolling machine, or drawing rollers. Di-
mension of pull binges on pressure of air, supplied un-
der the piston of drop roller. Motion of roller piston is
transmitted in electrical regulating signal for control of
appropriate draw bench. Apparatus works right, if the

Fig. 1 The activity of press roller
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drop roller circulates with minimal errors round mean
value of piston extension.

There will be balanced state, if the condition 2F,
sin @ = F, will be met.

If the condition F,= constant will be met.

The angle is function of force vector ¢ = f(F,).

Fig. 2 Vector play of forces

When the force vector F, deepens by AF;, the angle
of deviation ¢ decreases, in order, that the balance of
forces will be maintained (fig. 2).

Angle Ag is transferred towards piston extension by
Al. Piston extension A/ is changed in electrical signal in
probe. Electrical signal is processed in secondary ana-
log signal 0—10V in pilot computer for recording of real
value of pullin central display. It also attends for auto-
matic control of pull in batching roll, independently on
its expanding mean.

Total arrangement of measuring apparatus is illus-
trated on the fig. 3.

Applied components for realization of case

A. Tyre components with application of inductive trans-
ducer
—~ Two pneumatic rollers DNU-50-160-PPV-A
— Pressure reducing valve with filter LFR-1/4S-7-B
with manometer
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OPERATING POSITION — Modulus of binary inputs and

outputs E. FEA 88

-~ Package of memories RAM
and EPROM

— Four —line display E. BEA- 4

POSITION " LIFTED "

B. Measuring apparatus with appli-
cation of pressure sensor

Real value of pull is scanning
by pneumatic-electrical con-
verter FESTO SDE-10-10V/
20mA with analog output.
Measuring pressure is transmit-
ted towards piezoelement with
/ help of silicone layer. Piezo-
element creates electrical sig-
nal, which is led in the pilot
computer as voltage signal, or
current signal by gain (fig. 4).

UPROLLING BENCH

-0

: 4.LINE DISPLAY BEA-4
{ : The case was realized and prac-
l§ tically tested in technologic pro-
ISDE-10-  — o — —— (= duction apparatus. The tests of
| g .
OV/20mA = — — ] (£ | DOOgd apparatus proved ability of meas-
FROM PULL Ll —5— — — _1:I |2 i urement and regulation of tensile
W | | force in fabric at rubberizing. The
H i Elg B ) REGULATING SIGNAL tests brought excellent results.
FPC 404 ] ! l 0-10V Metrological department of com-
=~ 1 | ; FOR COILER DRIVE ; ;
Ol T [ pany issued written agreement
o | ' about ability of apparatus. Appara-
b e e e ] tus also can attend for various ap-
Fig. 3 Pulling measurement of fabric at rubberizing plications in industry.
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Fig. 4 Characteristics of pressure sensor SDE-10-1 0 V/20mA

— Two inductive transducers with analog output 1A Used literature

8-30GM-13
— Locking electrovalve MFH-3-1/4 [1] Gvozdjak, L.- Bors&, M.- Vitko, A.: Basic Cybernetics. Alfa,
— Control system FPC 404 Bratislava 1990.

— Central unit E. FZE _ Ing. Ferdinand Hurta, PhD.
— Shell modulus for analog signals E. EIN-W Dolné Koékovce 331/38, 020 01 Puchov, Slovak republic
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SPRACOVATELNOST KONCENTRATOV ORGANICKYCH
PIGMENTOV PRI PIGMENTACII SYNTETICKYCH VLAKIEN
V HMOTE

Marcincin, A., Ujhelyiova, A., Zemanova, E., Marcin€inova, T.

Fakulta chemickej a potravinarskej technoldgie, Slovenské technické univerzita vBratislave,
Radlinského 9, 812 37 Bratislava, Slovenskd republika
tmarcin @chtf.stuba.sk, ujhel@chtf.stuba.sk

Clanok je venovany 50. vyrogiu zaloZenia Specializacie viakien a textilu na Fakulte chemicke;
a potravinarskej technoldgie, Slovenskej technickej univerzity v Bratislave.

1. Reologické vlastnosti farebnych disperzii

V nasich pracach pri studiu reologickych viastnosti
pigmentovych disperzii sme aplikovali niektoré empiric-
ké vztahy odvodené pre nenewtonovske kvapaliny
a dalSie odvodené vSeobecne pre suspenzie (pre ter-
narny heterogénny systém polymér—pigment—disperga-
tor je vhodnejsi vyraz ,disperzia®).

Vlaknotvorné taveniny polymérov ako aj disperzie or-
ganickych pigmentov v polyméroch sa chovaju pri Smy-
kovom toku ako nenewtonovskeé, pseudoplastické kva-
paliny. Reologické vlastnosti disperzii tuhych Castic
patria k frekventovanym pracam v periodicke;j literatu-
re i v monografiach, avSak vo vacsine pripadov bez as-
pektov spracovatelnosti v lubovolnom procese [1, 19,
23]. Aplikacia vybranych reologickych vztahov pre vy-
hodnotenie zavislosti medzi Smykovym napéatim a Smy-
kovou rychiostou, viskozity od koncentracie tuhych €as-
tic a Smykovych veli¢in, a dalSich, ukazala, Ze niektore
koeficienty v tychto rovniciach mézu kvantifikovat vza-
jomné interakcie a méze sa im pripisat fyzikalny vy-
znam. Uz Ostwald de Waeleov model, znamy ako moc-
ninovy zékon vyjadrujuci zavislost Smykovej rychlosti od
Smykového napaétia, poskytuje tri koeficienty: n (index
pseudoplasticity), 1o (poCiatocné Smykové napétie)
a k (koeficient) [9, 20, 21, 24].

Tokoveé krivky, viskozita disperzie

Tokoveé krivky disperzii pigmentov maju komplikova-
nejsi tvar ako taveniny polymeérov a ¢asto sa skladaju
z niekolkych Casti s rozdielnou odchylkou od newtonov-
skeho toku v zavislosti od koncentracie pigmentov a od
Smykovych podmienok. Index pseudoplasticity so stu-
pajucou koncentraciou pigmentu v PP prudko klesa
napr. z hodnoty 1,0 na 0,2 pre C. |. Pigment Red 144
pri 5%, pre C. |. Pigment Green 7 pri 7% a pre C. . Pig-
ment Yellow 95 pri 11%. Tento parameter charakterizu-
je takto okrem iného atraktivne sily medzi ¢asticami pig-
mentu a ich zmenu pri $mykovej deformacii [20].
PociatoCné Smykové napétie 1, predstavuje tiez déle-
Zitu charakteristiku koncentrovanych disperzii pigmen-
tov a je umerné adhéznym vézbam medzi ¢asticami
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pigmentu v disperzii v stave pokoja [21, 25]. So zvySu-
jucim Smykovym napétim dochadza pri 1, k poruseniu
Struktarnej siete a k toku disperzie. DalSie zvySovanie
$mykového napétia ma za nasledok dezintegraciu a za-
nik vazieb medzi Casticami, mieru ktorého odraza index
pseudoplasticity.

Viskozita disperzie zavisi od objemového zlomku pig-
mentu a od tvarového faktora, ktory charakterizuje asy-
metriu a ¢lenitost povrchu pigmentov. Tvar Castic v dis-
perzii je definovany tvarovym koeficientom
v Einsteinovej, Mooneyovej a Cassonovej rovnici [26,
27]. Pri nizkej Smykovej rychlosti tvarovy koeficient je
ovplyvneny tvorbou povrchovych vrstiev a labilnej Struk-
turnej siete. Len pri extrémne vysokych Smykovych de-
formaciach mozno predpokladat, ze tieto javy budu po-
tlacené na minimum. Preto pre pravé hodnoty tvarovych
koeficientov je potrebné v reologickych vztahoch pouzi-
vat viskozitu, ktora sa urcila extrapolaciou na ,nekonec-
né" Smykové napétie [28]. Extrapolacia je jednoducha,
pretoze zavislost viskozity od prevratenej hodnoty Smy-
kového napétia pre disperzie je jednoznacne linearna
v §irokom rozsahu veli¢in. Smernica tejto zavislosti je
spojena s nenewtonovskym chovanim sa disperzii a je
velmi citlivd na zmeny labilnej Strukturnej siete pigmen-
tovych Castic.

V nasSich pracach sme tejto smernici pripisali vyznam,
ktory koreSponduje so schopnostou pigmentu vytvarat
vzajomné adhézne vézby (aglomerovat) pri poklese
Smykoveého napétia (koeficient aglomeréacie). V dalsich
pracach sa reologické chovanie pigmentovych disper-
zii Studovalo na zaklade zavislosti viskozity disperzie od
Smykovych veli¢in odvodenych Cassonom a Crossom
[27, 29]. V tychto vztahoch vystupuju koeficienty, kto-
ré koreSponduju s adhéziou pigmentovych €astic. Vy-
hodnotenim tychto parametrov v reologickych vztahoch
sa ziskali informacie a zavery o interakciach medzi zloz-
kami disperzného systému polymér—pigment—disperga-
tor, najma o aglomeraénej schopnosti pigmentovych
Castic a o pevnosti fyzikalnych vazieb pri aglomeracii
pigmentu. Tieto interakcie boli vyhodnotené tak v zavis-
losti od chemickej stavby pigmentu v Cistom polyolefi-
ne bez dispergéatora ako aj s dispergatorom.

267



Reologické parametre

V pracach [2, 9, 25, 30] je analyza reologickych vlast-
nosti disperzie reprezentantov zakladnych skupin orga-
nickych pigmentov a sadzi v oligomérnom polyolefine,
s vyuzitim Ostwald de Waeleovej, Einsteinovej,
Mooneyovej a Cassonovej rovnice. Analyzovali sa dis-
perzie diazokondenzagného C. I. Pigmentu Yellow 95,
antrachinonoveho C. I. Pigmentu Red 177, ftalocyani-
nového C. |. Pigmentu Green 7 a sadzi C. |. Pigment
Black 7 v polypropylénovom oleji PP K 1000. Z analy-
zy vyplyva, Ze samotné pigmenty sa chovaju v parafi-
nickom prostredi velmi rozdielne. Diazokondenzaény
pigment a sadze maju silna tendenciu aglomerovat
a vytvarat siefovu Strukturu v disperzii. Vysledkom de-
zintegracie pri vysokych Smykovych rychlostiach su
Castice relativne malo asymetrického tvaru s malou ¢le-
nitostou povrchu. Rozdiel medzi nimi je v hribke imo-
bilnej povrchovej vrstvy polyolefinu, ktora je podstatne
vacsia pri sadzach (vysoky objem disperzného prostre-
dia viazany na povrch ¢astic). Disperzie ftalocyamino-
vého a antrachinonového pigmentu v PP K 1000 vyka-
zuju niz8iu odchylku od newtonovského toku oproti
prvym dvom pigmentom a podstatne niz$iu tendenciu
k aglomerdcii a k tvorbe labilnej Strukturnej siete. Vyso-
ka asymetria Castic pri C.1. Pigmente Red 177 a vyso-
ka afinita sadzi k polyolefinu (tvorba silnej povrchove;j
vrstvy) spbsobuju vyznamné zvySenie viskozity disper-
zie.

V dalSich naSich pracach sa Studoval vplyv Struktiry
pigmentu na reologické vlastnosti disperzie. Pre rozdiel-
nu nadmolekulovu Struktdru pigmentov sa nasli rozdiely
vo vietkych reologickych parametroch vyjadrujucich ag-
lomeraénu schopnost Castic pigmentov a adhézne
vézby medzi Casticami. Vysledky niektorych prac vSak
poukazuju na rozdiely aj v tychto parametroch. Naprik-
lad koeficient v Cassonovom vztahu vyjadrujlci ener-
giu potrebnl na dezintegraciu Castic nekore$ponduje
s parametrom aglomeracie.

KaZdy z parametrov vystupujtcich v reologickych
vztahoch reprezentuje prispevok tvaru pigmentu, vza-
jomnych interakcii zloziek a s tym spojenych zmien
v Strukture disperzie k jej tokovym vlastnostiam. Na
zéklade vysledkov naSich prac je mozné konStatovat,
Ze vy33ie hodnoty parametrov vyjadrujlcich schopnost
pigmentovych €astic v modelovej disperzii tvorit labilnd
Strukturnu siet maju negativny vplyv na stupen disper-
zity pigmentu v polypropyléne, na jeho spracovatelnost
a tiez na farebnu silu pigmentu v disperzii i v polypropy-
Iénovych vidknach [9, 20, 24, 30-32].

V trojkomponentom systéme tieto parametre vyjadru-
ju tiez prispevok dispergatora k aglomerécii pigmentu
a ich vyssie hodnoty nemajl negativny vplyv na fareb-
nu silu pigmentu v PP viaknach. Vaésina dispergatorov
v systéme polypropylén—pigment znizuje viskozitu dis-
perzie az pri vy33ej koncentracii (optimalnej), éo sa pre-
javi pozitivne na spracovatelhosti i na farebne;j sile vy-
farbenych viakien [2, 3, 16].
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2. Filtrovatelnost koncentrovanych disperzii
a jej vplyv na relativnu farebnu silu vlakien

Posledna filtracia pri priprave vidkien je na zvlakro-
vacej hlave a ma za tlohu odstranit chemické i fyzikal-
ne nehomogenity z polyméru a zaroven ma plastikac-
ny efekt na polymérnu taveninu pred extruziou cez
kapilary hubice. Okrem toho tok polyméru cez sustavu
filtrov mé tiez efekt homogenizacny.

Zhor3enie filtracie disperzie pigmentov v technologic-
kom procese vplyvom zachytenia tuhych Castic na filtri
naslo svoj odraz v metéde hodnotenia dispergovatel-
nosti pigmentov i spracovatelnosti koncentratov a fareb-
nych disperzii na tom istom principe. Pévodne tato jed-
noduchd metdda sa zacala pouzivat na stanovenie
stupna disperzity pigmentov, pricom sa predpokladala
priamo Umernd zdvislost medzi priemernou velkostou
Castic a aglomeratov a ich schopnostou transportu cez
otvory filtratného materidlu (kovové sita). Vzhladom na
nejednotnost zariadeni doteraz nie je ujednotena me-
toda filtrovatelnosti a prakticky kazdy vyrobca a spraco-
vatel pigmentov ma tito metddu modifikovanu podla
svojich znalosti, aviak vSetci bez rozdielu ju povazuju
za primarnu pre hodnotenie spracovatelnosti. Konven-
¢ny pojem filtrovatelnost” vyjadruje prirastok tlaku pred
filtrom na jednotku prefiltrovaného mnozstva pri defino-
vanej geometrii filtra i ostatnych podmienkach filtracie.

V nasich podmienkach sa definovali parametre nere-
zového sita 16 000 otvorov/cm?, s kruhovym prierezom
s priemerom 15 mm, teplota 250 °C pre PP nosi¢, pri
konStantnom objemovom prietoku taveniny a obsahu
pigmentu 5 % hmotnostnych. Boli uréené hrani¢né hod-
noty tlaku 10 MPa a filtratu 2 kg [9, 20, 33, 34]. Tato me-
todika je naro¢na na zariadenie (extrider) ako aj na
pripravu vzoriek a ich zhodnotenie.

V nasich pracach sa zistila analdgia medzi chovanim
sa pigmentovych &astic vo vysokomolekulovom polyp-
ropyléne a oligomérnom PP oleji s rddovo niz§ou visko-
zitou. Vysledky tychto prac poukazali na skutoénost, ze
filtracia pigmentovych disperzii je dynamicky proces
vyznamne zavisly od rychlosti filtracie, od koncentracie
pigmentu a tiez viskozity prostredia. Nasla sa linearna
zavislost medzi filtrovatelnostou disperzie vo vysoko-
molekulovom polypropyléne a polypropylénovom oleji,
€o vyznamne zjednodusilo hodnotenie pigmentov a to
aj malych vyvojovych vzoriek, ¢o povodna metéda
neumoziovala [2, 9, 35-37]. Bol vyvinuty a skonstruo-
vany laboratorny pristroj na meranie filtrovatelnosti pig-
mentovych disperzii a metéda pre hodnotenie disper-
gacnej ucinnosti aditiv [35].

Metdda stanovenia filtrovatelnosti vyzaduie filtraciu pri
konstantnej rychlosti. V pripade ze koeficient zachyte-
nia Castic je velmi maly, moZe sa o procese filtracie uva-
zovat ako o toku disperzie cez kapilaru viskozimetra,
kde kapilaru reprezentuje suma otvorov filtraéného si-
ta. Tato analogia bola inSpirdciou pre hladanie zavislosti
filtrovatelnosti od rozmerov a merného povrchu pigmen-
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tovych Castic [4, 5, 6] a od reologickych charakteristik
disperzie [9, 24, 32]. Ako velmi dblezita sa v naSich pra-
cach nasla nepriamo Umerna zavislost relativnej fareb-
nej sily PP vldkien od filtrovatelnosti [2, 6] a od reolo-
gickych parametrov koncentrovanych disperzii
pigmentov [4, 9, 31, 32]. Dalej sa nasla priamo umer-
nd zavislost stupna disperzity pigmentov vyjadrena rela-
tivnou farebnou silou od ¢asu dispergacie pre sériu pig-
mentov v PP [6]. Pri dihom Case dispergacie v3ak niektoré
pigmenty vykazuju zhor3enie filtrovatelhosti napriek vy-
sokej farebnej sile. Potvrdzuje to zavislost filtrovatelnosti
od merného povrchu, kde vSeobecne mozno predpokla-
dat, ze tato zavislost prechadza maximom [4].

Z tychto zavislosti vyplyva predpokiad, Ze filtracie dis-
perzii organickych pigmentov sa uskutocriuji dvomi me-
chanizmami, a to upchavkovym mechanizmom, kde
velkeé pevné aglomeraty a agregaty pritomné v disper-
zii spdsobuju postupné upchavanie otvorov filtratného
materidlu a ich postupna dezintegracia vedie k zlepSe-
niu filtrovatefnosti a mechanizmom zachytenia ¢astic
a vzniku aglomeratov v otvoroch filtracného materialu
pri vysokom stupni disperzity a pri vysokom mernom
povrchu pigmentov. Bez ohladu na merny povrch pig-
mentov, ich disperzie vykazuju rovnaku priamo umer-
nu zavislost filtrovatelnosti od viskozity disperzie pri
konsStantnej Smykovej rychlosti [30-32].

Optimalizacia chemického zlozenia a koncentracie
dispergatora

Na zaklade aplikacie vypracovanych metod a zhod-
notenia vysledkov experimentalnych prac boli postup-
ne optimalizované chemické zlozenie, molekulova
hmotnost i koncentracia dispergatora pre pripravu kon-
centrovanych disperzii pre farbenie polypropylénovych
vlakien v hmote. Vysledky tychto prac ukazali na vysoku
selektivitu interakcii pigment dispergator a zaroven na
moznost hladania dispergatora s univerzalnymi disper-
gacnymi charakteristikami. Podla selektivnosti interak-
cii boli pigmenty a dispergatory rozdelené do troch sku-
pin: polyoxyalkylenofilng, olejofilné a difilné [2, 7, 8]. Do
prvej skupiny patria najma diazokondenzaénée pigmenty
na baze aromatickych amidov s vysokou afinitou k po-
lyoxyalkylenglykolom aj s relativne vysokym obsahom
hydroxylovych skupin ako je polyoxyetylénglykol 600.
Do tejto skupiny patria tiez kopolyméry etylénoxidu
a propylénoxidu, zmesi polyglykolov, ich estery a éte-
ry s karboxylovymi kyselinami a alkoholmi. Druhu sku-
pinu reprezentuju najma antrachindnové pigmenty
s dispergatormi na baze esterov vyssich karboxylovy-
ch kyselin a polyoxypropylénglykolu a tiez monoesterov
vy3§Sich mastnych kyselin a viacmocnych alkoholov,
napr. glycerin. Pigmenty i dispergatory v druhej skupi-
ne sa vyznacuju nizSou polaritou funk&nych skupin
oproti prvej skupine. Do tretej skupiny patria pigmenty,
ktorych sa dispergaciou v PP ovplyviuije dispergator len
v malej miere a bez vyznamnejSieho vplyvu jeho pola-
rity. Takto sa chovaju napr. ftalocyaninové pigmenty, pri
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ktorych sa mézu pouzit dispergéatory z prvej i druhej
skupiny.

Samostatnu skupinu predstavuju anorganické pig-
menty, ktoré sa pre farbenie a matovanie vlakien pouzi-
vaju vo velkom zastlpeni a pre ktoré je zviast vyhod-
ny dispergator na baze oligomérneho polypropylénu
(PP olej alebo PP vosk).

Na zaklade merania reologickych viastnosti a filtrova-
telnosti farebnych koncentratov ako aj relativnej fareb-
nej sily polypropylénovych vlakien farbenych v hmote
tymito koncentratmi sa optimalizovalo zlozenie koncen-
tratov pre zékladné skupiny pigmentov v PP od podmie-
nok ich pripravy (koncentracia pigmentu, povrchové
napétie dispergatora (polarita), koncentracia disperga-
tora a teplota pri dispergéacii pigmentu — homogenizacii
v tavenine) [38, 39].

Z praktického hladiska je velmi vyhodné pouzitie jed-
ného typu dispergatora, nakolko pri farbeni vidkien
v hmote dochadza &asto k zmieSaniu dvoch az troch
koncentratov monofarieb pre vytvorenie pozadovaného
farebného tonu. Poziadavku univerzalneho dispergatora
s moznostou pouzitia pre vietky typy pigmentov bez vy-
razne negativneho vplyvu na ich spracovatelnost a tiez
na spracovatelnost farebnych koncentratov spifia vel-
mi dobre ester polyoxypropylénglykolu a kyseliny stea-
rovej.

Zavislost medzi filtrovatelnostou farebnych disper-
zii a reologickymi parametrami

Analdgia toku polyméru cez kapildru viskozimetra
a cez otvory filtracného materialu dovoluje uvazovat
o priamom vztahu medzi filtrovatelnostou a reologicky-
mi veliCinami vystupujicimi v empirickych vztahoch.
V nasich pracach boli najdené jednoznaéné zavislosti
medzi reologickymi parametrami a filtrovatelnostou dis-
perzie na zaklade stanovenia zavislosti tychto veli¢in od
koncentracie pre jednotlivé pigmenty v PP. VSetky
reologické parametre a koeficienty vykazuju v zavis-
losti od koncentracie pigmentu exponencidlnu zavis-
lost, v logaritmickom tvare linearnu [9, 24, 25]. Po-
dobnu zavislost od koncentracie pigmentu vykazuje
aj filtrovatelnost [24].

Tieto vysledky dovoluju vyjadrit vztahy medzi filtrova-
telnostou a reologickymi veli¢inami pre jednotlivé pig-
menty a ich disperzie v polyolefine pri konstantnej kon-
centrécii. Z tychto vztahov vyplyva, Ze filtrovatelnost
disperzie pigmentov zavisi vyznamne na hydrodynamic-
kych podmienkach toku disperzie, ktoré su urCené stup-
nom disperzity pigmentov (viskozita pri nekone¢nom
Smykovom napéti) a aglomera¢nou schopnostou ¢as-
tic v disperznom médiu (koeficient aglomeracie — smer-
nica zavislosti In viskozity od prevratenej hodnoty Smy-
kového napétia). Na zaklade tychto analyz je mozné
konstatovat, ze filtrovatelnost je mierou stupna disper-
zity pre vacsinu pigmentov len v malej miere a v pod-
statnej miere odraza prispevok aglomeracie Castic v dis-
perzii. Naviac vysledky ukazuju, ze filtrovatelnost
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disperzie zavisi tiez od tvaru pigmentovych ¢astic. Vys-
Sie hodnoty tvarového koeficienta, ktory vyjadruje asy-
metriu Castic pigmentu a vysSie hodnoty koeficienta ag-
lomeracie vyjadrujuceho energiu vézieb medzi
¢asticami v aglomeratoch su zodpovedné za zhor$enu
filtrovatelnost, t. j. vysSie hodnoty filtrovatelnosti [24].
Analyza filtrovatelnosti a stupna disperzity pigmentov
v polypropylénovom oleji ukazuje, Ze vysoka filtrovatel-
nost predstavuje vysoky prirastok tlaku na jednotku fil-
trovatelnosti mnozstva (nevyhovujuca) je dana vyso-
kym stupfiom disperzity pigmentu a zaroven silnymi
kohéznymi silami medzi Easticami pigmentu.
Vzhladom na nepriamu Umernost medzi relativnou fa-
rebnou silou vidkien a rozmerom dispergovanych Cas-
tic pigmentu bola stanovena tiez nepriama umernost
medzi relativhou farebnou silou a filtrovatelnostou dis-
perzie pigmentov. Z tychto Gvah vyplyva a experimen-
talne sa to potvrdilo, Ze pri farbeni PP vidkien v hmote
relativna farebna sila vlakien je nepriamo umerna filtro-
vatelnosti koncentratu a tiez nepriamo Umerna viskozite
koncentratu pigmentu [5, 16, 25, 30]. Z toho vyplyva vy-
znamny zaver, Ze je priama zavislost medzi viskozitou
a filtrovatelnostou farebnej disperzie pigmentov v polyp-
ropyléne pri konstantnych Smykovych podmienkach.

3. Miesatelnost farebnych koncentratov
a polymérov

Miesatelnost alebo kompatibilita koncentrovanych
disperzii pigmentu so zakladnym polymérom sa méze
pri ur¢itom zjednoduseni vyjadrit vztahmi, ktoré su ur-
¢ené pre binarne zmesi polymeérov. Napriek tomu, ze fa-
rebny koncentrat je viaczlozkova zmes, mdze sa pova-
Zzovat farebny koncentrat jfarbeny polymér za
individualne komponenty v procese mieSania. Vzhla-
dom na to, Ze pre farbenie viakien je nosi¢om pigmen-
tu v koncentrate polymer identicky s farbenym polymé-
rom, mieSatelhost tychto zloziek m6zu ovplyvnit najma
adhézne a kohézne vazby polymérneho nosiéa pigmen-
tu a dispergatora. Prace, ktoré by sa zaoberali podob-
nym problémom v literatdre prakticky absentuji. Kom-
patibilita a mieSatelnost koncentrovanych disperzii so
zakladnym polymérom moéze vyznamne ovplyvhovat
distribuciu a rovnomernost pigmentu vo viaknach a nas-
ledne Struktirnu i geometricku nerovnomernost vidkien,
ktora sa prejavi v priereze vidkien a v ich zakladnych
mechanickych vlastnostiach [40, 41]. Takto bola name-
rané geometricka nerovnomernost syntetickych viakien
a vidkien z polymérnych zmesi polypropylén—polyetylén
a polypropylén—polyetyléntereftalat. Niektoré nase ex-
perimenty zd6razfuju vyznamny vplyv kinetiky mieSa-
nia na nerovnomernost vlakien farbenych v hmote,
zvlast reologickych vlastnosti koncentratu a polyméru
pri miesani [21, 25, 42, 43].

MieSanie a homogenizacia tavenin polymeérnych zlo-
Ziek sa realizuje v podmienkach Smykovej deformacie
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pri laminarnom toku. Za tychto podmienok Smykova
rychlost (deformacia) v dispergovanej faze je uréena
pomerom viskozit dispergovanej fazy a matrice (pre ne-
mie$atelné polyméry). Vyznamny vplyv na prenos na-
patia cez fazové rozhranie ma tiez adhézia medzi dis-
pergovanou fazou a matricou. Ak viskozita koncentratu
prevysuje viskozitu majoritného polyméru, deformacia
dispergovanej fazy je mala. Opacny pomer viskozit vyt-
vara priaznivé podmienky pre vysoku deformaciu dis-
pergovanej zlozky. Tieto zavery vyplyvaju z trojvrstvo-
vého modelu mieSania vysokoviskéznych kvapalin
(tavenin) [44, 45]. Tento model sa aplikoval v naSich
pracach pri analyze mieSania koncentratov (C. I. Pig-
ment Black 7 v polyesteroch). Analyzovali sa koncen-
traty réznych typov &iernych pigmentov uréenych pre
aplikaciu do plastov i do tlaCiarenskych disperzii. Ako
nosice sa pouzili rozdielne typy polyetyléntereftalatu
(PET) a koncentraty neobsahovali dalSiu zlozku disper-
gator. Obsah pigmentu v koncentratoch bol 20 - 30
% hmotnostnych. V pracach sa Studovali reologické
viastnosti koncentratov a stanovila sa ich filtrovatelnost
v tavenine za dohodnutych podmienok. Z reologickych
charakteristik sa ukazali byt dblezité: odklon od newto-
novského toku, pociatocné napatie (Bingamské chova-
nie), tvarovy koeficient a koeficient aglomeracie. Kon-
centraty sa pouzili na farbenie polyesterovych vlakien
v hmote a vldkna sa hodnotili z hladiska geometrickej
(priemer) a Strukturnej nerovnomernosti (rozptyl pev-
nosti, taznosti). Vysledky boli prekvapujice a v pinom
rozsahu potvrdili zavery ziskané v predchadzajucich
pracach na disperziach organickych pigmentov v polyo-
lefinoch.

Nasla sa priamoumerna zavislost medzi geometric-
kou nerovnomernostou PET vlékien a filtrovatelnostou
PET koncentratov, ktorymi tieto vidkna boli vyfarbené,
dalej medzi nerovnomernostou vlakien a tvarovym
a tiez aglomeraénym koeficientom z reologickych me-
rani, bez ohladu na zloZenie koncentratu. Dékazom
priameho vplyvu reologickych viastnosti na miesatel-
nost koncentratov a PET polyméru bolo potvrdenie pria-
moumernej zavislosti medzi filtrovatelnostou a viskozi-
tou koncentratov bez ohladu na koncentraciu pigmentu
[21, 25].

Podla predpokladu, nerovnomernost pigmentovanych
vlakien (Struktdrna i geometricka) sa odrazila v absolut-
nych hodnotach pevnosti i taznosti viakien, teda v zak-
Jadnych mechanickofyzikalnych charakteristikach. Na-
Sla sa jednoznacna nepriamoumerna zavislost pevnosti
vlakien a taznosti viakien (nedizenych) od geometrickej
nerovnomernosti vlakien, charakterizovanej rozptylom
priemeru [46, 48].

Tieto zavery a vysledky prac boli pouzité pri hodno-
teni spracovatelnosti a optimalizacii zlozenia polyeste-
rovych koncentratov vo vyrobnom procese, kde sa plne
potvrdili zavery nasSich prac [47]. Na zéklade zaverov
tychto prac je mozné s vysokou mierou pravdepodob-
nosti definovat spracovatelnost farebnych koncentratov
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v priemyselnom meritku na zaklade laboratérneho hod-
notenia reologickych vlastnosti s pripadnym vyuZzitim la-
boratérnej metddy filtrovatelnosti.

4. Vplyv organickych pigmentov na
nadmolekulovu Struktaru PP a PP viakien

Axialna deformécia a s hou spojend orientacia poly-
mérneho prudu vo zvlakhovacom poli, ako aj aditiva
s nukleacnym Géinkom, mdzu extrémne ovplyviovat ki-
netiku krystalizacie a nadmolekulovu Strukturu viakien.
Rast krystalov sa realizuje z nuklea¢nych centier indu-
kovanych orientaciou, tvorenych paraleinym ukoncenim
polymérnych retazcov, alebo z centier indukovanych
aditivami [49-55]. Je zname, Ze organické pigmenty
Casto predstavuju nukleaéné centra v zavislosti od ich
kryStalickej stavby, koncentracie a stupfa disperzity.
Okrem toho niektoré pigmenty sa chovaju ako selektiv-
ne nukleaéné aditiva tak, Ze indukuju vznik vybranych
kry$talografickych modifikacii polymérov [56-58].

Pri kryStalizacii polypropylénu sa tvori prevazne sta-
bilna o modifikacia s teplotou topenia 165 °C. Pri zme-
ne podmienok pripravy vlakien alebo vplyvom nukleac-
nych Cinidiel sa tvoria kryStalické modifikacie s nizSou
teplotou topenia, z ktorych je dobre znama p-modifika-
cia s teplotou topenia 152 °C [59-60]. Vzhladom na vy-
znam kryStalizacie pre spracovanie polypropylénu
i vplyv na Strukturu a mechanické vlastnosti je tejto
problematike venovany velky pocet prac. Tykaju sa naj-
ma selektivneho uéinku nukleaénych &inidiel a mecha-
nizmu B- o [61-62]. Niektori autori predpokiadaju, ze pri
krystalizacii PP z taveniny vznikaju prvotne nestabilné
modifikacie, ktoré bezprostredne Upine alebo z Casti
prechadzaju na stabilnu o-formu [63]. Tento prechod je
velmi tazko dokazat experimentaine.

V naSich pracach [51, 64, 65, 66, 67] sa Studoval
vplyv pigmentov, ako nukleaénych centier, na kinetiku
kryStalizacie polypropylénu. Ukazalo sa, ze rychlost
kryStalizacie a tiez selektivnost pdsobenia, vyznamne
ovplyviuje Struktara pigmentu v disperzii v polypropy-
Iéne, ktora zavisi najma od interakcii pigmentu s disper-
gatorom [66]. Vplyv tychto interakcii na kryStalizaciu po-
lypropylénu pri priprave vilakien je vyznamny
z teoretického i praktického hladiska. Vplyv organickych
pigmentov C. |. Pigment Red 177 a C. I. Pigment Yel-
low 83 (diazopigment) a dalSich a tiez niektorych disper-
gacnych aditiv na krystalizaciu polypropylénu, sa Stu-
doval metdédou DSC. Pigmenty maju silny nukleany
efekt a indukuju tvorbu krystalickych modifikacii s niz-
Sou teplotou topenia, zviast B — modifikacie (C.I. Pig-
ment Red 177). Vhodnym experimentom sa pri DSC
analyze nasli celkovo Styri teplotné prechody, zodpove-
dajuce Styrom krysStalickym modifikaciam. Sucet tepel-
nych efektov spojenych s jednotlivymi modifikaciami
velmi dobre koreSpondoval s celkovou entalpiou tope-
nia pre jednu najstabilnejSiu o — modifikaciu. Tvorba roz-
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vetvenych kryStalickych modifikacii polypropylénu silne
zavisi od Struktiry pigmentu, ale je vyznamne ovplyv-
novana teplotou pri homogenizacii koncentratu a poly-
meru.

Orientované PP vlakna vykazuju pri DSC merani len
jeden prechod, ktory koreSponduje so stabilnou a. - mo-
difikaciou bez ohladu na typ pigmentu a jeho koncen-
traciu vo viaknach. Pri neorientovanych PP viaknach sa
stanovili nizSie teploty prechodov, ktoré su spojené
s rozdielmi v ramci jednej modifikacie (a, a1) alebo
s rozdielnymi modifikaciami [64, 66]. Tento poznatok
poukazuje na vysoku pravdepodobnost, Ze pri vzniku
stabilnej o — kryStalickej modifikacie PP v prvej faze
vznikaju nestabilné formy. Vysledkom tychto prac bol
tiez navrh na stanovenie 8 — nukleacnej Gc¢innosti pig-
mentu na zéklade podielu tavnych entalpii jednotlivych
krystalickych modifikacii [66].

Najva&si nukleaény uginok na polypropylén s 10°-10*
vysSou rychlostnou kon$tantou pri kryStalizacii maju fta-
locyaninové pigmety ako C.l. Pigment Green 7 alebo
niektoré modré pigmenty [41]. Pricom nevyraznd krys-
talicka Struktura sadzi (C.l.Pigment Black 7) ma za nas-
ledok len maly nukleany efekt a zanedbatelny vplyv to-
hoto pigmentu na rychlost krystalizacie PP [33, 51].

Publikécia bola vytvorend za finanénej podpory Grantovej agen-
tury SR, grant VEGA 1/8106/01 (A-26/01).
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CHEMICKE REAKCIE ZNECISTENIN VNUTORNEHO
PROSTREDIA

Prousek J.

Fakulta chemickej a potravindrskej technolégie STU, Katedra Zivotného prostredia,
Radlinského 9, 812 37 Bratislava

V porovnani s vonkajsim prostredim [1, 2] sa doposial

znecdisteninam vnutorného prostredia venovala mensia
pozornost. V sucasnosti je vyskum vonkajSie ako aj
vnutorného znecisteného prostredia prakticky na rovna-
kej urovni, ¢o je dané najma zistenim, ze transformac-
né reakcie znecistenin vonkajsieho a vnatorného pros-
tredia st prakticky totozné. Jedinym podstatnym
rozdielom pri ich vzajomnom porovnavani je skuto€nost,
Ze vo vnutornom prostredi neprebehaju fotochemické
reakcie v takej miere a vyzname, ako je tomu vo von-
kajSom prostredi, kde prave fotochemickeé reakcie pred-
stavuju najvyznamnejsie transformacné reakcie znecis-
tenin ovzdusia.

Sucasny stav poznania oblasti znecisteneho vnutor-
ného prostredia, najmé ovzdusia, umoznuje diskutovat
zakladné chemické transformacné reakcie vo vnutor-
nom prostredi. V tejto suvislosti je potrebné struéne upo-
zornit na zdroje znecistenin vndtorného prostredia a to
z hladiska kvalitativneho i kvantitativheho a predovset-
kym na chemické reakcie, ktorymi su vo vnutornom
prostredi produkované rézne reaktivne Castice a mole-
kuly, ktoré dalej primarne znecisteniny transformuju na
sekundarne. Vzhladom na charakter vnutorného zne-
Cistenia predstavuju sekundarne znecisteniny z biolo-
gického hladiska Casto podstatne toxickejSie derivaty
(napr. polyaromatické uhlovodiky PAH sa v pritomnosti
NO, transformuju na nitro-PAH). Toxicita sekundarnych
znecistenin je zavisla od formy ich vyskytu. Podobne
ako pri transformacnych reakciach vo vonkajsom pros-
tredi vznikaju aj vo vnutornom prostredi velké mnozstva
réznych reaktivnych intermediatov, molekul a tuhych
Castic [3, 4], ktoré su tvorené naslednym zhlukovanim
produktov transformaénych reakcii vo vnuatornom
ovzdusi [5-7]. V zavislosti od velkosti a zlozenia vyka-
zuju tieto Castice odpovedajuce biologické odozvy
(napr. alergie, astmu, bronchitidu a iné). Ak si uvedomi-
me, Ze v kvalitativne réznom vnutornom prostredi stra-
vi priemerny ¢lovek 80—90 % svojho €asu (62 % doma,
25 % v praci, v Skole, 8 % v dopravnych prostriedkoch),
potom je jasna zvySena potreba poznatkov z oblasti
znecisteného vnutorného prostredia [8].

1. ZDROJE ZNECISTENIN VNUTORNEHO
PROSTREDIA

Medzi znedisteniny vnutorného prostredia patria
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rézne plynné formy (O3, NO,, CO, CO,, H,0,, HNOy),
reaktivne Castice a intermediaty (HO®*, HOO". NO;, CI",
RO®, ROO*, RC’, R,C*-0-0°), prchavé organické lat-
ky VOC (Volatile Organic Compounds), prchavé a iné
tuhé castice (PM 10, PM 2,5, polietavy prach), viaceré
druhy hib a plesni (mykotoxiny) a baktérii. Osobitné
miesto zaujima radén, Rn (**Rn, pol&as rozpadu 3,8
dna). Vnutorné priestory obsahujuce zvySené koncen-
tracie uvedenych znedistenin vytvaraju nekonformnu
vnutornu klimu, ktora je v uvedenych budovach pricinou
tzv. syndrému chorej budovy SBS (Sick Building Syn-
drome).

Znecisteniny vnutorného prostredia sa do ovzdusia
vnutornej klimy mdzu dostavat jednak infiltraciou z von-
kajSie prostredia, alebo ich zdroje sa nachadzaju pria-
mo vo vnutornom prostredi. Vnatorné zdroje znediste-
nin rozdelujeme podla ich velkosti a emitovaného
mnozstva alebo podla chemickych transformacnych
reakcii, ktorymi su produkované sekundarne VOC.
K produkcii primarnych a sekundarnych VOC prispieva-
ju aj baktérie a huby pritomné v znecistenom vnitornom
prostredi. Z uvedenych znedistenin st najvyznamnejsie
VOC, Oz a NO,, ktoré podobne ako vo vonkajSom zne-
Cistenom prostredi reaguju réznymi chemickymi tran-
sformacnymi reakciami za produkcie reaktivnych ¢as-
tic a intermediatov a sekundarnych znecistenin.

Prikladom vyznamného zdroja VOC su koberce a to
najma nove alebo vydistené. Produkcia VOC je vyz-
namne zavisla od ich rubovej Upravy [9, 10] a od cha-
rakteru vlastného materidlu, z ktorého je koberec vy-
robeny. NajCastejSie ide o styrén-butadienovy,
polyvinyichloridovy a polyuretanovy rubovy zater.

Z hladiska chemickych reakcii prebiehajucich vo vnu-
tornom prostredi je dolezité spoznat kvalitativne a kvan-
titativne zloZenie znegistenin vnitorného ovzdusia. Dal-
$im prikladom vyznamného zdroja emisii znecistenin do
vnutorného prostredia je pracujuca kopirka, ktora pro-
dukuje zna¢né mnozstva réznych zli¢enin, z ktorych
mnohé su klucove pre chemické reakcie prebiehajlice
vo vnutornom prostredi. Bolo napriklad zistené, Ze pra-
cujuca kopirka za 1 hodinu vyprodukuje uvedené mnoz-
stva réznych zlu&enin (ug.h™") [11]: toluén (760), etyl-
benzén (27 000), m-,p-xylén (29 000), o-xylén (17 000),
styrén (9 900), a-metylstyrén (1 100), n-undekan (2
000), benzaldehyd (1 800), formaldehyd (500), acetal-
dehyd 710), acetén (2 000) a 0zén (3 000). Mnozstva
znedistenin sa vyznamne menia medzi jednotlivymi
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kopirkami az o jeden poriadok. Dalej bolo zistené [12],
Ze napriklad zvy$enim vndtornej teploty kopirky z 23 °C
na 32 °C sa emisie VOC zvysili 0 20 %. Podobne aj
obojstranné kopirovanie viedlo k zvy3eniu emisii VOC
0 40 %. Okrem vysSie uvedenych emisii boli v tejto praci
[12] pozorované aj emisie NO, a vznik respirabilnych
Castic.

Podobne aj koberce produkuju rézne reaktivne VOC
ako je napriklad 4-fenylcyklohexén, styrén, vinylacetat,
formaldehyd, acetaldehyd, acetén, 1,1,1-trichloretan,
benzén, toluén, etylbenzén, naftalén, undekan a dode-
kan [9].

Inym prikladom vyznamného zdroja VOC vo vnitornom
prostredi mézu byt zlu&eniny produkované v nedavno re-
novovanych budovéch a novostavbach (ug.m™) [8]: to-
luén (9 741), acetdn (7 763), cyklohexan (7 162), ben-
zén (5 300), trimetylbenzény (4 576), 1,1,1-trichloretan
(1 567), formaldehyd (1 267), n-heptanal (504), limonén
(224), naftalén (219).

Z uvedenych prikladov vidime, ze do vnutorného
prostredia su emitované rézne reaktivne VOC, ktoré
lahko podliehaju chemickym transformaénym reakciam.
Délezitymi emisiami z tychto zdrojov je produkcia 0z6-
nu a NO, do vnutorného prostredia, nakolko prave tieto
molekuly vedu k po¢etnym chemickym reakciam
v ovzdu$i vnutornej klimy. Nedavnymi meraniami boli
zistené aj najrozsirenejSie VOC vo vnutornom prostre-
di, ktoré patria medzi prioritné znedcisteniny a ktoré bu-
du uréovat jednak charakter a vyznam chemickych
reakcii v ovzdusi a sicasne aj produkty tychto transfor-
macnych reakcii. Podla jednotlivych svetovych regiénov
a koncentragnej irovne mozeme tieto znecisteniny roz-
delit nasledovne [3]: Australia — benzén, tetrachlorety-
lén, 1,4-dichlérbenzén, etylbenzén, m-,p-xylén, 1,1,1-
trichloretan, o-xylén, dekan, toluén, 1,2,4-trimetylbenzén,
hexan, nonan a limonén. Zlozenie prioritnych VOC zis-
tenych v USA je podobné : o-xylén, benzén, tetrachlé-
retylén, m-,p-xylén, etylbenzén, trichldretylén, toluén,
1,1,1-trichldretan, dichlorbenzény, styrén, undekan, do-
dekan a oktan. Trocha iné zloZenie znecistenin vnutor-
ného ovzdusia, najma nepritomnost chlérovanych VOC,
ukazal eurdpsky audit: aceton, izoprén, 2-metylpentan,
hexan, 2-metylhexan, benzén, heptan, toluén, m-,p-xy-
Ién, o-xylén, dekan, trimetylbenzén a limonén. Podob-
né vysledky poskytol aj Svédsky a nemecky audit, kto-
ry sa ale li§il predovSetkym vy$Sim obsahom terpénov
so sumarnym vzorcom C;yH,¢ ako je limonén, a- a p-
pinén a 3-karén [3].

2. CHEMICKE REAKCIE PREBIEHAJUCE VO
VNUTORNOM PROSTREDI

Z hiadiska chemickych reakcii prebiehajucich vo vnu-
tornom prostredi je ddlezité si uvedomit, ktoré primar-
ne emisie su do vnutorného prostredia emitované a aka
je jeho oxidacna kapacita (reaktivne ¢astice, intermedia-
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ty a molekuly). Podla reélneho stavu koncentranych
urovni a na zaklade rychlostnych konstant niektorych
rozhodujucich reakcii je potom mozné si utvorit celko-
vy obraz o chemickych transformacnych reakciach pre-
biehajucich vo vnatornom prostredi.

2.1 Reaktivne castice

Podobne ako v hydrosfére a pedosfére, prebiehaju
pocetné chemické reakcie aj vo vonkajSom a vnltor-
nom ovzdusi. Tieto reakcie s zva&Sa radikalovej pova-
hy. Rozhodujucimi reaktivnymi €asticami a molekulami
vo vnutornom prostredi su HO®, HOO®, NO5, R°®, RO®,
ROO°, CI*, O;, NO,, H,0,, H,O (vzdu§na vihkost)
a niektoré dalSie. Tieto radikaly a molekuly reaguju
s primarne emitovanymi VOC vo vnutornom prostredi
za vzniku reaktivnych intermediatov, produktov oxidac-
nej degradacie a Casto aj podstatne toxickejSich zluce-
nin s drazdivymi vlastnostami [3]. K najdélezitejSim
reakciam jednotlivych typov zli¢enin vo vnutornom
prostredi patri:

a) alkany (RH) reaguju predovsetkym s HO® radikalom
a v mensej miere s NO;* a CI° radikalom,

b) alkény reaguju najmé s HO®, O3, NO;* a v mensej
miere s CI* radikalom,

¢) aromatické uhlovodiky reaguju s HO® a CI* radikalmi,

d) aldehydy reaguju s HO®, NO;" a CI° radikalmi.

Akeé su hlavné reakcie uvedenych reaktivnych ¢astic?
Radikaly HO®, NO; a CI° reaguju s alkanmi (R—CHy,)
tzv. abstrakciou (vytrhnutim) vodika, za vzniku prislus-
ného radikalu R":

R—CH, + HO" (NO3, CI*) - R-CH3 + H,0
(HNO3, HCI)

Z uvedenej rovnice je vidno jasny rozdiel predovset-
kym v charaktere vzniknutych neutralnych molekul. Za-
tial' ¢o hydroxylovy radikal produkuje H,O, radikaly NO;
a CI® produkuiju prislusné kyseliny.

S alkénmi reaguju uvedené reaktivne Castice adiény-
mi a s O, cykloadi€nymi reakciami:

ArH + HO® (CI*) — HO-ArH* (CI-ArH®)
CH,=CH, + HO" (CI*) - HO—CH,~CH," (CHCH,—CH;)
R,C=CR, + O3 — cykloadukt — R,C=0 + R,C*-0-O°

(Criegeeho biradikal)

V pripade aromatickych zlu€enin mdze prebiehat aj
oxidacia aromatického uhlovodika (ArH) na prislusny ra-
dikalovy kation (ArH"*), ktory po spontannom odstiepeni
H" tvori arylovy radikal Ar*:

ArH + HO® — ArH®* + HO™

ArH™ — Ar® + H*
V suvislosti s vy8§ie uvedenymi reakciami je dblezi-
té upozornit na skutocnost, Ze adiciou CI* radikalu vzni-
kaju v kone&nom désledku prislusné chlérderivaty.

Vidkna a textil 8 (4) 273-278 (2001)



Vznikajuce radikdly R—CH; (Ar®) reaguju v dalSom
kroku vSeobecnou atmosférickou reakciou s kyslikom
za vzniku alkylperoxylového RCH,OO" alebo arylpero-
xylového ArOO°* radikdlu, ktory sa s NO transformuje na
alkyloxylovy RCH,O* a aryloxylovy ArO°® radikal.
RCH,O’ radikal dalej reaguje s O, za vzniku prisluSnej
karbonylovej zlG€eniny :

RCH,0O® + O, -» RCH=0 + HOO"®

Tymto spdsobom st vedla oxidacnej reakcie alkénov
s 0zénom vo vnutornom prostredi generované z primar-
nych VOC pocetné aldehydy a ketony. Hydroperoxylo-
vy radikal sa potom transformuje s NO na hydroxylovy
radikal jednou z najdélezitejSich reakcii chémie ovzdu-
Sia:
HOO® + NO —» HO® + NO,

Takto vytvoreny HO® radikal potom znova $tartuje ra-
dikalové degradacné reakcie VOC nachadzajlce sa vo
vnutornom prostredi.

Podobne ako vo vonkajSom znecistenom prostredi,
hraju reaktivne Castice a intermediaty rozhodujucu tlo-
hu aj vo vnitornom znegistenom prostredi. Zial, pri tych-
to reakciach ¢asto vznikaju aj podstatne toxickejsie zlu-
¢eniny. Napriklad z aromatov (benzén, toluén, PAH)
vznikaju pri znecisteni NO, prislu§né nitroaromaty (nit-
robenzen, nitrotoluén, nitro-PAH), ktoré su niekedy pod-
statou alebo sucastou tuhych €astic vnitorného ovzdu-
Sia.

2.2 NO, A PRODUKCIA HNO, A HNO,

Vedla HNO; vznika vo vnutornom prostredi aj kyseli-
na dusita (HNO,) reakciou NO, s adsorbovanou vodou
na povrchoch vnutorného prostredia :

2 N02 + Hzo —> HN02 + HNO3

Ako bolo zistené v nedavnej Studii tejto reakcie [13]
je produkcia HNO, ovplyvnena najma charakterom po-
vrchu a relativnou vihkostou. V experimentainej komore
boli Studované 3 typy povrchov a to teflonovy, tapeto-
vy a kobercovy. Pouzita relativna vihkost bola
50 % a 70 %. Autori zistili, ze koberec zo syntetickych
vlakien, zvysil produkciu heterogennej premeny NO, na
HNO, az o 1 poriadok v porovnani s ostatnymi Studo-
vanymi povrchmi. Bolo zistené, Ze vznikajuca HNO, je
emitovana z povrchu do plynnej faze, zatial o HNO;
ostava naadsorbovana na povrchu. Podobne ako vo
vonkajSom prostredi sa vo vnitornom prostredi mala
frakcia HONO homolyticky Stiepi za vzniku reaktivnych
HO® radikalov:

HONO + hv —» HO® + NO

Vzhladom na skutoénost, Ze vnutorna koncentracia
NO, sa pohybuje v rozmedzi 30—40 ppb a mdze dosiah-
nut az 100 ppb [14], je produkcia HNO, do vnutorného
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prostredia délezitou reakciou. Z vysledkov prace [13]
jasne vyplyva, ze synteticky koberec vyrazne zvysuje
heterogénnu premenu NO, na HNO,. KedZe reakciou
alkénov s 0zénom vo vihkom prostredi je produkovany
aj peroxid vodika (H,0,) je v tejto suvislosti potrebné
uvazovat aj oxidaciu HONO na kyselinu peroxydusiti
(HOONO), ktora sa alebo $tiepi za vzniku HO® a *“NO,
radikéalov alebo sa preSmykuje na kyselinu dusi¢nu
HNQ, [15, 16]. Vyznam NO, (NO + NO,) v chémii vnu-
torného prostredia spociva predovSetkym v participacii
v systéme VOC-NO,—O;.

2.3 SYSTEM VOC - NO, - O,

Vys§Sie uvedené priklady zdrojov znedistenia vnutor-
ného prostredia ukazali, ze rozhodujuce transformacné
reakcie spojené s produkciou reaktivnych &astic a inter-
mediatov su predovSetkym zviazané so systémom
VOC-NO,~O; [17-19]. Oz6n a NO, sa navy3e dosta-
vaju do vnutorného prostredia aj infiltraciou z vonkajsie-
ho prostredia. Vysledky merani ukazali, Ze koncentrac-
né trovne NO; a N,Oz su vo vnutornom prostredi
vacSie ako vo vonkajSom prostredi a ze za urcitych kon-
centracnych urovni znedistenia to isté plati aj pre HNO,4
a H,0,. Vznik NOj radikalu a tym aj produkciu HNO,
mozeme vyjadrit nasledujucimi reakciami [20] :

0O; + NO, - NO; + O,
NO; + NO, <> N,Os
N,Os + H,O — 2 HNO; (povrch)
NO; + RH — R® + HNO; (ovzdusie)

Predpoklada sa, Ze pri vy33ich koncentraciach VOC
patria reakcie s O;, NO3 a HO® vo vnutornom prostre-
di k rozhodujticim. Experimentalne vysledky jednoznac-
ne potvrdili tento predpoklad. Napriklad v préci [21]
autori ukazali dolezitost reakcii ozénu s VOC. Pri expe-
rimentoch pouzita koncentracia O; v rozmedzi 30-50
ppb viedla k vzniku HCH=0, benzaldehydu, kyseliny
benzoovej a acetofendnu, €o su vSetko olakavané pro-
dukty reakcie O3 so styrénom, ktory patri medzi vy-
znamné emisie koberca. Vznik série Cs—C,, aldehydov
sveddi aj o reakcii O, s neprchavymi organickymi zlu-
¢eninami obsiahnutymi vo viaknach koberca. Koncen-
tracia formaldehydu sa v pritomnosti O; zvySila 3-krat
a CH;CH=0 dokonca 20-krat. Je zaujimaveé, Ze pritom-
nost NO, neovplyvnila tieto reakcie, t.j. Ze NO; radikal
nie je reaktivnou €asticou, ktord zodpoveda produkcii
uvedenych aldehydov a keténov. Reakciami O; s alkén-
mi boli dalej produkované organické kyseliny (HCOOH,
CH5COOH), ktoré vznikaju reakciou Criegeeho biradi-
kalu (RHC*-00") so vzdusnou vihkostou:

RHC*~00" + H,0 — RHC(OH)OOH —» RCOOH + H,0
— RCH=0 + H202
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Vyznamnou reakciou Criegeeho biradikélu, ktory vzni-
ka reakciou alkénov s O, je aj produkcia hydroxylove-
ho radikalu HO® vo vnitornom prostredi. Tak napriklad
pre koncentraciu O; 20 ppb a typické koncentracie al-
kénov vo vnutornom prostredi (d-limonén, a-terpinén, 2-
metyl-2-butén, a-pinén) bola zistena vnutorna koncen-
tracia HO® radikalov 6,7 x 107 ppb, tj. 1,7 x 10° HO®/
cm®[18]. To je len trocha nizSia koncentracia, ako je ty-
picka koncentracia HO® radikalov vo vonkajSom pros-
tredi, t.j. 2 x 107 ppb &o je 5 x 10° HO*/cm?®. Pri uvede-
nej koncentrécii HO® radikéalov 6,7 x 107 ppb bude
hydroxylovy radikal oxidovat nasytené uhlovodiky o 2—
5 poriadkov rychlejSie, nez O pri koncentracii 20 ppb.
Preto je dolezité pri tychto reakciach rozlisit reakcie Oy
s VOC a reakcie HO® radikalu s VOC [18, 22]. Reakcie
alkénov s O; a produkciu hydroxylovych radikalov
z Criegeeho biradikdlu mézeme vyjadrit nasledovnymi
reakciami:

R,C=CR, + O, — adukt —» R,C=0 + R,C"-00"

R’C*-00"® + H-S — R,C*-O0H — R,C=0 + HO®

H-S je vSeobecny donor vodika. Paralelné reakcie O
a HO® radikalu prebiehajuce pri degradacii znecistenin
vnutorného ovzdu$ia dokumentuju naprikiad vysledky
prace [7]. Autori sa zaoberali 3 skupinami hlavnych
VOC, produkovanych pri fajéeni do vnutorného prostre-
dia. Prva skupina obsahovala latky, ktoré nereaguju
z 0zénom a stucéasne nie su produktmi reakcii VOC
s ozénom (napriklad benzén a toluén). Druha skupina
obsahovala latky, ktoré reaguju s Og rychlo (napriklad
izoprén) a tretia skupina obsahovala latky, ktore nerea-
guji vyznamne s 0zoénom, ale su produktmi oxidacie al-
kénov ozénom (napriklad formaldehyd). Tak naprikiad
pre benzén (c, = 50 pg.m™) pri C,zen, = 0 bol pozorova-
. ny po 5 h jeho ubytok 6 10 %, pri Cy4n = 0,115 ppm
ubudlo tiez 10 % a pri Cozeny = 1,4 ppm ubudlo 25 % ben-
zénu. V pripade izoprénu (¢, = 650 ug.m™), ktory s O
reaguje velmi dobre, sa po 5 h pozoroval vzrast
05 % pre Cyzny = 0, a Ubytok 0 15 % resp 0 60 % pre
Cozonu = 0,115 ppm resp. Cyyenu = 1,4 ppm. V pripade for-
maldehydu (c, = 20 ug.m™) sa po 5 h pozoroval pre
Cozénu = 0 narast 0 270 %, pre Cozenuw = 0,115 ppm
0390 % a pre Cyzny = 1,4 ppm dokonca o0 2 500 %.
Uvedené hodnoty jasne ukazuju, Ze pri reakciach O,
s alkénmi vznikajlci HO® radikal sa tiez vyznamne po-
diela na transformacnych reakciach VOC vo vnhutornom
ovzdusi.

Criegeeho biradikal (R,C*-0Q°) tvori spolu s dal$imi
oxidantmi oxidacnu kapacitu vnatorného ovzdusia. Je-
ho oxida¢né schopnosti méZzeme dalej ilustrovat tymi-
to reakciami:

R,C'~00"° + SO, — R,C=0 + SO (+ H,0 — H,S0,)
+NO - R,C=0 + NO,
+NO, - R,C=0 + NO
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+ CO - R,C=0 + CO,

Reakcia Criegeeho biradikalu s vodou (vodnou parou)
patri k hlavnym procesom jeho od&erpavania z vnutor-
ného ovzdusia. Vo viac znedistenej atmosfére vyssie
uvedenymi znecisteninami reaguje potom prednostne
aj s nimi. Vlhkost vzduchu tak vyznamne ovplyviiuje
reakcie vo vnutornej klime. Napriklad koncentracia
CH,COOH sa v miestnosti so zvySenou vihkostou zvy-
Sila 10-nasobne oproti miestnosti s normalnou vihkos-
tou.

Vzhladom ku klGEovému vyznamu Criegeeho biradi-
kalu pre chémiu vnatorného znecisteného prostredia sa
mnohé Studie zaoberaji mechanizmom reakcie 0zénu
s alkénmi a najma mechanizmom oxidacnych reakcii
Criegeeho biradikalu s organickymi zlu€eninami a pro-
dukciou hydroxylového radikalu. V tejto suvislosti sa
predpoklada [23, 24], ze Criegeeho biradikal mbze
reagovat aj ako cyklicky dioxiranovy intermediat [25] po-
dobne ako v organickej syntéze, kde sa tieto zliceniny
prave na oxidaciu réznych organickych substratov
vyuzivaju [26, 27]. Dioxirany su latky, ktoré lahko oxi-
duju alkany (C—-H vazbu) na alkoholy (C—OH) alebo ke-
tény (>C=0). Navyse boli pozorované aj reakcie Crie-
geeho biradikdlu CHZHC'-OO"* prebiehajlce
s abstrakciou vodika s aldehydov s naslednou produk-
ciou hydroxylového radikalu HO® [28, 29]:

CH3HC*-00° + HCH=0 — CH3;HC*-OO0H + HC*=0
CH3HC*-00"* + CH3CH=0 — CHZ;HC "-OO0H
+ CH,C*=0
CH3HC*-OOH —» CH,CH=0 + HO*

Produkcia hydroxylovych radikalov v reakcii alkénov
s O; je vyznamne z4avisla od Struktdry reagujuceho al-
kénu a vytazky tychto reakcii sa pohybuju od 7 do
100 %. To samozrejme rozhodujucim spdsobom ov-
plyvnuje typy chemickych reakcii prebiehajucich vo vnu-
tornom ovzdusi [30]. '

Niektoré Studie predpokladaju, ze Criegeeho biradi-
kal produkuje aj O (°P), &o sa prejavi alebo vo vzniku
prisluSnych oxiranov [31, 32] alebo v pocetnych produk-
toch degradaénych reakcii O (°P) s alkénmi [33]. Pro-
dukcia oxiranov je ale vyznamne zavisla od Struktary
a vlastnosti alkénu. Tak napriklad v reakcii 1,3-butadié-
nu s ozéonom vznikal 3,4-oxiran s vytazkom iba
2,3 % [31]. Podabne reagoval aj cyklohexén, kedy oxi-
ran vznikal iba v stopovom mnozstve. Na druhej stra-
ne ale tetrametyletylén a tetrakyanoetylén tvorili oxiran
vo vytazku 93 % resp. 60 % [32]. Predpoklada sa, ze
tieto oxidacné reakcie prebiehaji skor priamou oxida-
ciou prisluSného alkénu Criegeeho biradikalom alebo je-
ho cyklickou dioxiranovou formou. Vznik O (°P) a jeho
reakcie vo vnutornom prostredi nie je ale mozné vylu-
&it, lebo O (°P) sa tvori aj inymi reakciami, napriklad fo-
tolyzou Oz dennym svetiom.

Criegee navrhol svoj mechanizmus ako interpretaciu
priebehu reakcie O; s alkénmi [34]. Ale ani najnovsie
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prace z tejto oblasti [35-37] nevyrieSili doposial vSetky
problémy spojené so vznikom a reakciami Criegeeho
biradikalu. Zo su€asnych poznatkov tejto oblasti chémie
je ale uz jasné, ze Criegeeho biradikal je potrebné za-
radit medzi vyznamné reaktivne Castice chémie vonkaj-
Sieho a vnutorného ovzdusia.

Podobne aj oblast reakcii Ci® radikalov s VOC ¢aka
na nové zhodnotenie prispevku tejto chémie [38—-40]
k chémii transformacnych reakcii prebiehajucich vo vnu-
tornom prostredi. Ide najma o zistenia, v ktorych reak-
ciach CI° radikal vznika a v akych koncentraciach. Nap-
riklad Cl;CCH; je prioritnou znecisteninou vnutorného
prostredia, ktora pri transformacnych reakciach produ-
kuje CI° radikaly s Cl;C-O° intermediatu:

Cl,C-0* - ClI,C=0 + CI°

Je zname, Ze CI° radikal reaguje s ozénom na
CIO® radikal, ktorého chémia vo vnutornom prostredi
nebola doposial vébec Studovana.

2.4 TUHE CASTICE VO VNUTORNOM OVZDUSI

Podobne ako vo vonkajSom prostredi, hraju vyznam-
nu ulohu vo vnutornom znecistenom prostredi aj tuhé
Castice. VSeobecne mdzeme povedat, ze ak neexistu-
ju vnutorné zdroje Castic, potom koncentraéné uroven
vo vnutornom prostredi odraza koncentraciu Castic vo
vonkajSom prostredi. Ide najmé o Castice PM 2,5 a PM
10 (Particulated Matter, PM) o rozmeroch 2,5 resp.
10 um [41]. Vy$Sie vnutorné koncentra¢né hladiny ¢as-
tic stvisia predov3etkym s Cinnostami vykonavanymi vo
vnutornom prostredi. Jednym z najvacsich zdrojov ¢as-
tic vo vnutornom prostredi je fajCenie [42]. Vaznym
problémom chémie Castic je skutonost, Ze mnohé ¢as-
tice su zloZzené s PAH alebo nitro-PAH [43] a vdycho-
vanim dochadza k expozicii tymito genotoxickymi latka-
mi (mutagénne a karcinogénne Gginky). DalS§im
vyznamnym zdrojom &astic vo vnutornom prostredi je
aj kurenie a varenie. Napriklad merania v niektorych ¢&in-
skych domacnostiach ukazali typické vnutorné koncen-
tracie Gastic v rozmedzi 250-900 pg.m™ [44, 45] a to
v domoch, ktoré pouzivali na kurenie uhlie a koncentra-
cie astic v rozmedzi 950-3500 um™ v domoch, v kto-
rych sa kurilo biologickym palivom. Tieto hodnoty kon-
trastuju s koncentraciou Castic vo vonkajSom prostredi,
ktora sa pohybovala v rozmedzi 250—410 pg.m™. Vyso-
ka koncentracia Castic spojena s pouzitim uhlia ako pa-
liva koreluje s mutagénnymi Ucinkami emisii, ktoré sa
prejavuju vo zvySenom vyskyte rakoviny pluc v Cine
[46]. Podobne v domacnostiach v Nepdle, ktoré vyuzi-
vaju biomasu ako palivo, boli najdené vo vnutornom
ovzdusi vysoké koncentracie Castic v koncentracnom
rozmedzi 2 900—42 000 pg.m™ [44], zatial &o koncen-
tracia Castic v okolitom ovzdusi bola iba 280 ug.m™.
Castice s rozmermi menSimi ako 4 um predstavovali
koncentraénu frakciu v rozmedzi 870-14 000 ug.m™.
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Zdravotne problémy ale nevyvolavaju samotné VOC,
ale najma produkty chemickych transformacnych reak-
cii, ktoré sa nachadzaju vo vnutornom ovzdusi [3, 48].

3. ZAVER

Je jasné, Ze chemické transformacné reakcie hraju
podstatnu dlohu vo vnutornom znecistenom prostredi.
Je potrebné spoznat kvalitativne a kvantitativhe emisie
VOC z rbznych zdrojov a na zaklade tychto poznatkov
potom stanovit vyznamnost jednotlivych reakcii a zdro-
jov reaktivnych &astic a intermediatov vo vnutornom
prostredi. Az potom budeme schopni rozhodndt aj pro-
blém spojeny napriklad s paralelne beziacimi reakcia-
mi, akymi st uz dnes zname paralelné reakcie limoné-
nus Oz (k=2x107'%) a s HO® radikdlom (k = 1,7 x 107"°
cm®.molekula™.s™"). Vyznamnym problémom bude aj
analyza toxickych a genotoxickych produktov genero-
vanych chemickymi reakciami a zhodnotenie rizik spo-
jenych s ich pritomnostou vo vnutornom prostredi [49].
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FYZIOLOGIA ODIEVANIA il
KOMFORT NOSENIA

Murarova, A., Jambrich, *M., Murarova, **Z.

Fakulta chemickej a potravindrskej technolégie STU, Radlinského 9, 812 37 Bratislava

*Fakulta priemyselnych technoldgii TrU, T. Vansovej 1054/45, 02032 Puchov

**L ekarska fakulta UK, épirélska 24, 813 72 Bratislava

Komfort nosenia odevu koreSponduje s pohodou,
psychikou a zdravim Cloveka. Zabezpecuje ho vo vel-
kej miere textilia, z ktorej je odev vyrobeny. Komfort pri
noseni sa deli na termofyziologicky a pokozkovosenzo-
ricky.

Termofyziologicky komfort textilii je urGovany ich
schopnostou transportovat teplo a vihkost v textilnych
vrstvach odevného systému. Transport tepla a vihkos-
ti sluzi k vyrovnavaniu energetickej bilancie Cloveka. Pri
rovnovaznej energetickej bilancii Cloveka je v odeve
komfort. Mechanizmus transportu tepla a vihkosti od ko-
Ze cez textil je zlozity dej, [1, 2, 3]. Maximalny termofy-
ziologicky komport v SirSej oblasti pouzitia odevu sa
méze dosiahnut vtedy, ak je mechanizmus transportu
tepla a vihkosti optimalizovany. To sa nedosiahne jed-
noducho iba pouzitim ur&itého druhu viakna pre pripra-
vu textilie, lebo kazdy druh vlakna je Specificky a pris-
pieva iba podielom k dosiahnutiu maximalneho
fyziologického komfortu. Napr. vina je hygroskopicka,
av3ak na povrchu viakna je hydrofébna. Syntetické
vlakna PES, PAD a PAN su na povrchu hydrofilng, su
v8ak malo alebo vobec nie su hygroskopické. POP viak-
na su hydrofébne a nehygroskopické. Bavina a visko-
zove viakna su hydrofilné a znacne hygroskopickeé, tak-
Ze desorpcia vihkosti z nich je pomald. Niektoré
transportné charakteristiky zakladnych druhov textil-
nych vlakien su na obr. 1-3, [4]. Uvedené charakteristi-
ky viakien preduréuju spdsob transportu vihkosti cez tex-
tilnu vrstvu z nich vyrobenu. Fyziologicka funkcia viakien
sa mdze zvacsit fyzikalnou, chemickou a technologickou
modifikaciou vlakien, alebo textilnou modifikaciou.

PokoZkovosenzoricky komfort vyjadruje pocity, ktoré
vznikaju pri mechanickom kontakte textilie na pokozke.
Prijemné pocity vyvolavaju textilie s makkym griffom
a splyvavé. Neprijemné pocity su svrbenie, lepivost tex-
tilie na vihkd kozu a iné. Je zname, Ze napr. niektoré
vlakna z viny u precitlivelych ludi su intolerantné, draz-
dia tlakové receptory v koZi a vyvolavaju neprijemné
svrbenie. Pokozkovosenzoricky komfort celkove je da-
ny schopnostou textilie transportovat vihkost, ktoru za-
bezpecuje Struktdra povrchu viakien a textilie. Modifika-
ciou Struktdry povrchov sa méze vyrdzne menit
pokoZzkovosenzoricky komfort nosenia.

PozZiadavky na textilie uréené pre odievanie sa vyraz-
ne zvySuju v poslednom obdobi v smere zvySovania
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celkového komfortu pri noseni odevov. Vo vyskume sa
vyvijaju nové metddy a metodiky na hodnotenie termo-
fyziologického a pokozkovosenzorického komfortu, [ 5,
6]. Skorej sa pouzivalo iba subjektivhe hodnotenie kom-
fortu uzivatelom odevu. Dokazalo sa, ze celkove kom-
fort je charakteristika odevného systému meratelna ob-
jektivnymi postupmi.

Termofyziologicky komfort TK; sa hodnoti subjektiv-
ne podla stupnice znamkou od 1 po 6 takto:

znamka 1 — velmi dobry TK;

znamka 2 — dobry TK;

znamka 3 — uspokojivy TK;

znamka 4 — dostatoény TK;

znamka 5 — neuspokojivy TK;

znamka 6 — nedostatocny TK;
Ciselna hodnota TK; sa moZe stanovit na zaklade
subjektivnych pocitov, ale aj objektivne postupom na
zaklade merania charakteristik, ktoré ovplyviiuju
komfort.
Charakteristické fyziologicke veli€iny textilie, ktoré
ovplyvnuju termofyziologicky komfort nosenia su:

imt — index prechodu vodnej pary cez textiliu

F, — schopnost kratkodobého prijimania vodnej pary

Ky — pufraéna hodnota pre parnu fazu potu

ar — pufraéna hodnota pre teplotu

K; — pufra¢na hodnota pre kvapalnu fazu potu

F, — priepustnost vihkosti

R — odpor prechodu tepla cez mokru textiliu

L - vetratelnost

a — koeficient

Na zaklade zndmych hodnét fyziologickych veliéin
stanovenych z experimentalnych merani mozno stano-
vit ¢iselnu hodnotu termofyzikalneho komfortu pri
r6znom stupni potenia:

TKT = f(imt! Fir Kd! aT! Kf: Fl’ Rctv Lr (1) (1)

Jednoznacne sa zistilo, ze ¢im vySSia je hodnota i,
a F;, tym je termofyziologicky komfort priaznivejsi pri
normalnom poteni. Pri pocitovanom poteni st vyznam-
né hodnoty K, a ar, ktore vyjadruju pufrovaci acinok pre
plynnu fazu. Pri silnom poteni vystupuju dalSie veliGiny
K; a F,, ktoreé vyjadruju pufrovaci u€inok textilie pre kva-
palnu fazu potu. Pufracné hodnoty pre plynnu a kvapal-
nu fazu potu mozno vyrazne ovplyvnit modifikaciou pov-
rchov viakien a zoslachtovanim textilii zmakCovadiami,
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Obr. 3 Prijem vlhkosti viaknami

hydrofobizéaciou, alebo inymi textilnymi pomocnymi &i-

nidlami, [2]. Korelacia medzi subjektivne vnimanym ter- Zony komfortu . d

mofyziologickym pocitom pri noseni textilie a vypoéita- neunosny

nym na zéklade experimentalnych hodnét stanovenych diskomfort  hranicatolerancie 37,4 0,7

skuSobnymi metddami je vysoka. Z uvedeného vyply- trénovany Clovek

va, ze termofyziologicky komfort je meratelna charak- diskomfort  hranicatolerancie  36.0 0.6

teristika pri danych podmienkach nosenia , vyjadrena ¢i- ' ’

selne v intervale od 1 do 6. komfort normalny stav 340 0,06
f)al’§0u metédou na hOantenie komfortu nosenia d|Sk0mfort hranica tolerancie 32,0

odevu je stanovenie strednej teploty koze T, ktord je
signalom komfortu na chiad a stupen pokrytia koze po-
tom faktor diskomfortu d, ktory je signdlom komfortu na
teplo. Totaine pokrytie koze potom zodpoveda d = 1.

diskomfort  hranica tolerancie
trénovany Clovek 29,5

neunosny
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Komfort nosenia
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Typ L Typ Il
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Coolmax PA 6.6 BA Coolmax BA
Obr. 4: Vplyv profilu vidkien na komfort nosenia

TRANSPORT POTU F, g/ m2h

25C; 50%r.v.

[0 = mikrovlakno
[ ="normalne" vlakno

1100
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900
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600 -
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1.7 0.7

1.6 0.7 28 0.9
Dizkova hmotnost, dtex

Obr. 5: Vplyv jemnosti vlakien na transport potu

1.7 0.9

Podobne ako termofyziologicky komfort TK; aj po-
kozkovosenzoricky komfort TKy; sa méze hodnotit
subjektivnou metodou znamkou od 1 do 6, alebo
objektinym hodnotenim, t.j. skiSobnymi metdédami.
Charakteristické fyziologické vlastnosti textilie, ktoré

ovplyvnuju pokozkovosenzoricky komfort nosenia s — tuhost
J o — koeficient

Su:

Vidkna a textil 8 (4) 279-283 (2001)

imt — index prechodu vihkosti
i, — povrchovy index
n, — pocet kontaktnych bodov textilie s pokozkou
i, — index lepivosti textilie na pokozke
ig — index zmacavosti

281



PES — Coolmax
4-kanalovy prie¢ny profil (profil viakna)

Obr. 6 Prie¢ne profily vidkien

Vztah, podla ktorého sa da vypocitat TKy z experi-
mentalnych merani v uréitom rozsahu podmienok nose-
nia — druh a zloZzenie odevného systému, fyzicky vykon
Cloveka a klimatické podmienky je dany funkciou:

Ty = (i 1o, Mo o iar S, @) @)

Charakteristiky i, a n, s funkciou makrostruktury po-
vrchu viakien a textilie. Podiel drazdenia mechanickych
receptorov v kozi vyvolava tiez lepivost textilie na po-
kozku, Co stvisi s indexom lepivosti, indexom zmaca-
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vosti a schopnostou transportovat pot smerom od po-
kozky von. Modifikaciou a zo$lachtovanim povrchov
vlakien a textilie sa vyrazne index lepivosti meni [2].
Pokozkovosenzoricky komfort zavisi vyrazne od kon-
Strukcie textilie. Hladka textilna konstrukcia ma velky
kontakt s pokozkou a tomu zodpovedajuicu vysoku hod-
notu n, a vysoky kapilarny kontakt, ktory spésobuje le-
penie textilie na pokozke. Od textilie sa vyzaduje, aby
bola urcita ,rozperka“ medzi pokozkou a textilnou vrst-
vou. Znizenu lepivost mbze zabezpedit textilia vyrobe-

Vidkna a textil 8 (4) 279-283 (2001)



na z tvarovanych vldkien. Tejto funkcie sa dobre zhos-
tia vidkna tvarované vzduchom.

Komfort nosenia v zavislosti od profilu viakien je zné-
zorneny na obr. 4. Viakno Coolmax od DuPont je pro-
filované — Stvorkanalové a porovnava sa s PA 6,6 vlak-
nom s kruhovym profilom a bavinou. Profilovaneé viakno
Coolmax vykazuje velmi dobry komfort nosenia [2].

ZvySeny transport vihkosti v porovnani s klasickym
vlaknom maju vlakna profilované v prie¢nom smere
v désledku zvySeného povrchu a zvy$enej adsorpcie
a migracie vlhkosti na povrchu, obr. 6.

Na obr. 5 je zndzorneny rozdielny transport vihkosti
vlakien jemnych, stredne jemnych a mikrovlakien.
Priadze z mikrovidkien maju velky celkovy povrch, po
ktorom transportuje vacsi podiel vihkosti od pokozky do
vonkajSieho prostredia.

Po&etnymi meraniami sa zistilo, ze TKy a TKy su
u réznych druhov textilii rézne a nie vzdy vzdjomne ko-
reSponduju. Celkove komfort nosenia mozno vyznam-
ne menit mnohymi spdsobmi. Jednym z dalSich spdso-
bov zlepSenia komfortu su nové konStrukcie textilie, [7].

Vidkna a textil 8 (4) 279-283 (2001)

Textilie integrované, alebo viacvrstvové zabezpecia
komfort aj velmi naro€nému uzivatelovi.

Textilie a odevy od Spickovych vyrobcov su skisané
na komfort nosenia a su oznacované znackou ,Komfort-
Tex". Komfort nosenia odevu sa stava stéle viacej ar-
gumentom predaja.
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_ FYZIOLOGIA ODIEVANIA IV. o
EKOHUMANNE A HYGIENICKE VLASTNOSTI TEXTILIi

Murarova, A., Murarova, *Z.

Fakulta chemickej a potravinarskej technolégie STU, Radlinského 9, 812 37 Bratislava

* Lekarska fakulta UK, épizélska 24, 813 72 Bratislava

Pri vyrobe vidkien a textilu vstupuju do vztahov k pri-
rode rozne suroviny a rézne vyrobné a spracovatelské
postupy. Uz v tomto $tadiu sa musi zohfadnovat eko-
logicky vplyv na zdravie ¢loveka. Ekoldgia pri vyrobe
podporuje humannu ekoldgiu.Velky vyznam na zdravie
cloveka ma likvidacia odpadov z vyrob a spracovania
vldkien a textilu, ako aj likvidacia odpadu viakien a texti-
lu. Odpadova ekoldgia podporuje humannu ekoldgiu, [1].

Humanna ekolégia na Grovni textiinych a odevnych
produktov riesSi vztahy medzi ¢lovekom a pouzivanim
tychto produktov. Z tohto hladiska sa kladu na viakna —
textilie — odevy stale naroCnejSie poziadavky. Vyzaduje
sa, aby neobsahovali zdraviu Skodlivé latky, alebo priich
Specifickom pouzivani, na ktoré su uréené nevznikali
Skodlivé latky nad povolené mnozstvo, tab. 1, [2].

Uvedené kritéria obsahuji EKO-TEX standardy.
Zakladny normativny dokument je EKO-TEX standard
100; uréuje vSeobecné podmienky pre ziskanie ozna-
Cenia textilie , Textil déverny”, obr. 1. Tuto znacku ude-
luja pre textilny vyrobok skuSobné institucie, ktoré su

v medzinarodnom spologenstve pre vyskum a skidsanie
v oblasti textilnej ekolégie, [2].

Komplexné zhodnotenie textilného vyrobku podla
EKO-TEX Standardov obsahuije este niektoré daiSie skus-
ky, napr. pachové skusky a na stanovenie alergénov.

Skodlivé latky v odeve mdzu ohrozovat ¢loveka pri
jeho noseni, pri priamom kontakte s kozou, vdychova-

Schadstoffgepriifte Textilien

nach Oko-Tex Standard 100
Prof-Nr. 00.0.0000 - Fi Hohenstein

Obr. 1 Textil déverny, EKO-TEX §tandard 100

Tabulka 1 Limitné hodnoty $kodlivin vo vybranych textiinych materidloch

Druh materidlu Textilné Plosné Odevy Detské Bytové
Skodliviny vidkna textilie odevy textilie*
pH: vina, hodvab 4,0-7,5 4,0-7,5 4,0-7,5 4,0-7,5 4,0-7-5
iné materialy 4,8-7,5 4,8-7,5 4,8-7,5 4,8-7,5 4,8-7,5
Obsah volného
formaldehydu, ppm 75/20' 300/752 300/75° 20 300/75°
Obsah tazkych kovov, ppm:
As 1,0 1,0 1,0 0,2 1,0
Pb 1,0 1,0 1,0 0,2 1,0
Cd 0,1 0,1 0,1 0,1 0,1
Cr 2,0 2,0 2,0 1,0 2,0
Cr (VI) - - - -
Co 4,0 4,0 4,0 1 40
Cu 50 50 150/502 5 50
Ni 4,0 4,0 4,0 1 4,0
Hg 0,02 0,02 0,02 0,02 0,02
Obsah® pesticidov, ppm 0,05-1 0,05-1 0,05-1 0,05-0,5 0,05-1
Obsah pentachlérfenolu, ppm 0,5 0,5 0,5 0,05 0,5
Odolnost farbiva:
vo vode 3 3 3 stale 3
pri prani 34 3-4 34 stale 34
pri poteni 34 34 34 stale 3-4
pri odere 4 4 4 4 4

'nizsi adaj plati pre deti, 2nizsi (daj plati blizie k pokozke, 2uteraky, froté, “poziadavky na bytovy textil pre deti st vyssie, ®podfa

jednotlivych druhov
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Tabulka 2 Najvy33ia pripustna koncentracia textilnych prachov

v ovzdusi
Viakenny prach NPK, ug.m=

bavina 2
lan 4
konope 4
sisal 6
juta 6
srst 6
perie 6

nim, alebo potravou. Vychadzajuc zo skusania Skodli-
vin, tab. 1. a chemického zlozenia, textiiné vlakna, textil
alebo odev z nich zhotoveny podla najnovsich poznat-
kov vedy pri normalnom pouzivani nie su zdraviu $kod-
live.

Textilie pri noseni mézu byt zdrojom nealergickych
reakcii, ktoré rozdelujeme do troch skupin, [3]:

- fyzikalne drazdenie

— chemicko-toxické vplyvy

— pseudoalergie.

Niektoré textilné vidkna spdsobuju drazdenie na ner-
vové zakoncenia v koZi. Drazdenie viaknami sa zvySi
pri poteni, ¢o méze u ludi atopikov vyvolaf zapalové
ochorenie koze — Dermatitis. Znama je intolerancia vl-
ny, ktora drazdi kozu zrohovatelymi koncami viakien.
Tento nedostatok sa méze odstranit povrchovou upra-
vou vineného textiiného vyrobku.

Chemickotoxické ochorenie m6zu vyvolat latky spre-
vadzajuce textilny material. Tento problém sa riesi uz
v Stadiu vyroby a spracovania textilnych vyrobkov, te-
da v ramci vyrobnej ekolégie. Dal%iu skupinu toxickych
latok tvoria latky zo zivotného prostredia, ktoré sa aku-
muiluju v textile v zavislosti od textilnej konstrukcie a pri
urcitej koncentracii pdsobia na kozu Skodlivo. Postupy
oSetrovania textilii a odevov pranim, alebo chemickym
Cistenim mdzu tento vplyv Uplne vyludit.

Pseudoalergie su reakcie, ktoré imituju imunogenné
reakcie, avSak v podstate su to nealergické reakcie. Vy-
volat ich méze napr. prili§ uzky odev.

Samostatnu skupinu tvoria prachy vznikajluce z via-

UV-Ziarenie UV-Ziarenie

Reflexia

Textil Viakno

Absorpcia

N

Priepﬁstnosf

Priepustnost

Obr. 2 Blokovanie UV Ziarenia cez textil a viakno
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kenného materialu. Su to viaknité Castice, kde jeden
rozmer prevazuje nad ostatnymi. Vdychovanim sa lah-
ko dostanu do organizmu, kde drézdia sliznicu dycha-
cich ciest a svojimi antigennymi viastnostami provoku-
ju organizmus k tvorbe protilatok a nasledne k alergickej
reakcii. Typické ochorenie dychacich ciest, ktoré vyvo-
lava prach z celuldzovych textilnych vlakien sa vola by-
sindza. ZvySena koncentracia tohto prachu je pri vyrob-
nych procesoch, napr. v pradiarniach.

Drazdivy u¢inok maju tiez niektoré viakna Zivocisne-
ho pévodu. Vlakenny prach zachytava skodliviny z ov-
zdusia, a tak sa jeho toxicky ucinok znasobuje. Vzhla-
dom k tomu, Ze vliakenny prach je nosnym médiom pre
iné Skodliviny, hodnoti sa prasnost v textilnych vyrob-
niach na réznych trovniach podla Johanesburgske;j
konvencie z r. 1959. Pripustna koncentracia prachu je
kontrolovana hygienickymi institiciami. Najvyssie pri-
pustné koncentracie niektorych druhov vlidkennych pra-
chov su uvedené v tab. 2, [4].

Z hladiska hygienického sa v prvom rade posudzuje
Gistota odevu. Spina mdzZe vyrazne negativne ovplyv-
nit fyziologicku funkciu odevu. Upchava pory v textilii
a Casto pdsobi hydrofébne, &im obmedzuje prechod vih-
kosti cez textilnu vrstvu a znizuje termofyziologicky
komfort nosenia. Vihka a Spinava textilia ma vysoky in-
dex lepenia na pokozku, ¢im sa zhorSuje pokozkovo-
senzoricky komfort nosenia.

K hygienickym vlastnostiam textilii a odevov mozno
priradit bariérové vlastnosti. Ich vyznam je §pecificky
vzhladom na klimatické, poveternostné a pracovné pod-
mienky.

V poslednom obdobi sa zdérazfiuje vyznam textilu pri
sineCnom ziareni [5, 6, 7, 8]. Zivot na Zemi je nepred-
stavitelny bez Sinka. Cast Ziarenia jeho svetelného
spektra je UV-Ziarenie. UV-C Ziarenie, A = <20-
280nm>, sa pohlcuje v zemskej atmosfére. UV-B Ziare-
nie, A = <280~-320nm>, je pre kozu nebezpectné, lebo
vyvoldva oneskorenu pigmentaciu s karcinogennym
nasledkom. UV-A Ziarenie, » = <320-400nm>, vyvola-
va véasnu pigmentaciu kozZe. Pri normalnom hnednuti
koZe sa jedna o ochranny mechanizmus kozZe proti
Skodlivému ziareniu. Ak prekrod&i sinenie urcity prah
sCervenania — Erythemovy prah, dochadza k poskode-
niu kozného tkaniva. Tento stav nastava u ludi indivi-
duélne, je dany genetickou preddispoziciou a dalSimi
faktormi.

Textilie mbZu byt jednoduchou a efektivnou ochranou
pred UV ziarenim. Ochranny ucinok textilnej vrstvy proti
UV Ziareniu zavisi od druhu vlakien, konstrukcie priad-
ze, konstrukcie plo3nej textilie, ploSnej hmotnosti, ob-
sahu vihkosti, farbiva, zoS$lachtenia, a tiez stupna
opotrebonia pri noseni odevu.

UV-priepustnost textilnou vrstvou je urCena priepus-
tnostou vlakien a priepustnostou cez medzividkenne
priestory, obr. 2, [5, 6].

Principiaine st dve cesty ako mozno UV-priepustnost
redukovat:
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Tabulka 3 Klasifikacia letného odevu

UV priepust- Klasifikacia L. .
UVF Oznacgenie Kategdria
nost, % ochrany
2,5 40 vynikajuca 40+ ]
2,5-3,3 30-40 velmi dobra 30 I
3,4-5,0 20-29 dobra 20 |
Tabulka 4 UV ochranny faktor viakien
Druh UVF UVF
vlakna pri 25% r. v. vzduchu pri 65% r. v. vzduchu
bavina 18 21
hodvab 35 42
polyesteroveé 21 24
visk6zové sun 85 95

— vacéSou hustotou ulozenia vidkien v textiliach sa

zvySi pokrytie koze textilnou vrstvou

- ZzlepSenim absorpCnych a reflexnych viastnosti vla-

kien.

UV absorbéry selektivne absorbuju UV Ziarenie a pre-
mienaju ho na teplo. M&zu byt vo viaknach viazané che-
micky a permanentne. Niektoré farbivd absorbuju UV
svetlo a pdsobia ako UV absorbéry. TiO, vo viaknach
zvySuje UV absorpciu a tiez reflexiu.

UV ochranny faktor — UVF — sa stanovuje spektrofoto-
metricky v rozsahu A = <280—400nm>, podla vztahu (1).

390

D E;S.4,
UVF=g20 (1)

ZEAS/IT/IAi
280

kde E, - relativna Erythemova spektralna ucinnost, S,
— spektraine rozlozenie sineéného ziarenia v Melbourn,
T,. — priepustnost UV Ziarenia cez textilnu vzorku, A —
vinova dlzka v nm, A, — rozsah vinovych dizok v nm.

Udaje sa ziskavaju pri obednajSom slneénom Ziare-
ni. UVF udava diZzku pobytu na sinku bez toho, aby sa
prekrocil Erythemovy prah.

Priepustnost UV Zziarenia zavisi od optickej porozity
textilie. Ak je opticka porozita textilie vacsia ako 2%, po-
tom priepustnost UV Ziarenia je nad 50%.

uv
10
UV STANDARD 801
Test 00 000 OT1, Wien

Obr. 3 UV ochranny faktor 10, EKO-TEX $tandardu 801
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Tabulka 5 Priepustnost UV Ziarenia tkaniny v zavislosti od

farbiv
Tkanina z UV priepustnost, %
viskdzového vlakna A200 Aazo Aaso
biela 14 18 19
zlta 5 4 9
Cervend 2 2 4
modra 3,6 3 8
zelena 4 3 8
Tabulka 6 UV priepustnost PES viakien
Druh UV priepustnost, %
PES vidkna  Age Aaso Aaco Aaso Aso0
kiasické 5 12 38 43 46
mikrovlakno 1 7 30 40 40

Vyfarbené viakna prepustaju menej UV Ziarenia nez
vlakna biele v celom rozsahu UV spektra. Priepustnost
UV Ziarenia pre tkaninu z hladkého viskdzového viak-
na je uvedena v tab. 5.

Vychadzajuc z textilnej konstrukcie vyplyva, ze UVF,
suvisi s porozitou textilie. Ak bude 98 % koZze pokrytej
odevom, udava sa teoreticky maximalny UVF s hodno-
tou 50 [5].

Medzinarodné spoloCenstvo vyskumnych a skisob-
nych institucii pre skuSanie UV ochrany koze textiliou
v praktickych podmienkach zaviedlo hodnotenie textilii
podla Standardu 801, podla ktorého sa stanovuje UV
ochranny faktor textilie a oznaCovanie textilnych vyrob-
kov znackou, obr. 3, [7]. Je to dblezité a zmyslupiné kri-
térium pre kupujuceho a zarovern podnet pre vyrobcov
vlakien a textilii.

Z uvedeného prehladu vidiet, Ze textilie moézu byt
z hladiska humanneho a hygienického vyznamnym
zdrojom pre zdravie ¢loveka v pozitivnom, ale aj nega-
tivnom zmysle.
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Z0O ZAHRANICNYCH CASOPISOV

Vyvoj strojov na spracovanie elastickych priadzi
INTERNATIONAL TEXTILE BULLETIN, 46, 2000, &. 1,
s.51-54

Definovana elasticita tkaniny v smere osnovy alebo
utku alebo v oboch smeroch sa dosiahne pomocou
elastickych priadzi (elastanové nite obstikané tvarova-
nymi hodvabnymi alebo strizovymi priadzami alebo
elastanové nite opradené strizovymi vidknami). Su uve-
dené charakteristiky elastickej priadze v osnove a utku.
Je popisané spracovanie elastickych priadzi na Stipco-
vych tkacich strojoch.

Nespiniva uprava PES potahovych latok do auto-
mobilov: Efekty a problémy
INTERNATIONAL TEXTILE BULLETIN, 46, 2000, &. 2,
s. 75-82

Spinu odpudzujuca Uprava organickymi zliéeninami
fluéru nasla uplatnenie pri potahovych latkach do automo-
bilov. Experimentaine sa potvrdili vyhody neSpinivej Upra-
vy. Vysledky sa vSak vztahuju len na testované vyrobky
a Specialne farbiva pouzivané na farbenie automobilovych
textilii. Najvhodnejsim spésobom aplikacie fluérovanych
pripravkov je jednostranny nanos. Na Spinivost materia-
lu ma okrem chemickej Upravy nezanedbatelny vplyv aj
typ vlakien a konstrukcia textilného materialu.

Mikrovlakna - Novy imidz chemickych viakien
INTERNATIONAL TEXTILE BULLETIN, 46, 2000, ¢. 4,
s.12-24

Predmetom rozsiahleho ¢lanku su mikrovidkna, kto-
ré svojimi viastnostami predcia prirodné vlakna. Podrob-
nejsie je popisana vyroba a pouzitie mikroviakien (zdra-
votnicke ucely, filtratné textilie, Sportové odevy,
oblecenie na volny ¢as, imitacie koze, atd.). Clanok je
doplneny schémami a obrazkami.

Biologicky sposob odburavania farbiv z odpado-
vych vod
INTERNATIONAL TEXTILE BULLETIN, 46, 2000, €. 4,
s. 65-72

Predmetom &lanku je Cistenie odpadovych véd z far-
biarni. Na Cistenie odpadovych vod existuje vela spdso-
bov. Av8ak zvyskové mnozstva farbiv v odpadovych vo-
dach sa pouzitim beznych metdéd odstrania
nedostatoéne. Pouzitie dodato&nych chemickych alebo
fyzikainych postupov je spojené s vysokymi investicny-
mi, prevadzkovymi a inymi nakladmi. Zaradenim acido-
génne anaerobneho stupna sa dosiahli pozitivhe vy-
sledky. Z uskutoénenych pokusov vyplyva, ZzZe
anaerobnou predupravou dochadza k prevedeniu neod-
buratelnych latok na latky odburatelné. Odpadové vo-
dy na vytoku z &istiCky odpadovych vod vykazovali hod-
noty SAK, ktore boli nizSie nez zakonom predpisané
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limity: 4,5 (pri vinovej dizke 435 nm); 2,6 (pri vinovej
dizke 525 nm) a 1,7 m™' (pri vinovej dizke 620 nm). Dal-
Sou vyhodou anaerdbnej predlpravy je znizenie CHSK
zo 110 mg/i na 40 -50 mg/l. Clanok je doplneny scheé-
mou Gistiarni odpadovych vod.

Antimikrobialne textilie
INTERNATIONAL TEXTILE BULLETIN, 46, 2000, ¢. 5,
s.12-32

Podrobné informacie o mikroorganizmoch na textili-
ach, antimikrobialnych vlaknach, antimikrobialnych
upravach textilii, hygienickych priadzach, antibakterial-
nych runach, skusani antimikrobiélnej ucinnosti a pra-
cich prostriedkoch s antimikrobialnym Géinkom.

Stane sa PTT viakno textilnym masovym produktom?
INTERNATIONAL TEXTILE BULLETIN, 46, 2000, ¢. 5,
s. 35-36

Clanok sa zaobera buducnostou vidkien PTT (poly-
trimetyltereftalatovych) alebo 3—CT vlakien, ktoré spo-
Civaju na PDO (1,3-propandiole). Vyznamny producent
akrylovych vlakien, §pecialnych vlakien ,Spandex“
a Specidlneho polyesteru a polyamidu zac¢al koncom ro-
ku 1999 komercné vyrabat PTT viakna ,Solo” z PTT
granulatu ,Cortena“ od firmy Shell Chemicals. Textilné
materialy maju vy$Siu roztaznost, mékky ohmat, kon-
kurenénu cenu, su lahSie zafarbitelné. V tabulke st uve-
dené detaily porovnania fyzikalnych viastnosti vidkna
PTT s inymi syntetickymi viaknami.

Recyklovatelné tkaniny, voduodpudivé a prepusta-
juce vodnu paru
INTERNATIONAL TEXTILE BULLETIN, 46, 2000, ¢. 6,
S. 4647

Popredny japonsky vyrobca chemickych vidkien, che-
mikalii a farmaceutik , Teijin Ltd.“ vyvinul novi, Uplne re-
cyklovatelnu polyesterovu tkaninu ,Athtoma“, voduod-
pudivl, prepustajucu vodna paru. Voduodpudivé
a vodnu paru prepustajuce materialy sa rozdeluji do
troch skupin:

1. velmi husté tkaniny

2. materialy povrstvené polymérom

3. materidly laminované foliami.

Uvedené su viastnosti povrstvenej a laminovane;j tka-
niny a vysledky testov uskuto€nené s oboma tkaninami.

Rozperné pleteniny so Specifickym ochrannym
ucinkom
MELLIAND TEXTILBERICHTE, 81, 2000, ¢. 6, s. 506~
508

Uvedené sU informacie o vyvoiji trojrozmernych nehor-
lavych pletenych rozpernych Struktur, ktoré sa pouzZiva-
j na vyrobu ochrannych textilii pre rézne aplikané Gce-
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ly. Uvedena je aplikacia nehorlavych materidlov v no-
vych véazbach a konstrukciach. 3 D $truktirou vznika
medzi oboma vonkajsimi textilnymi plochami vrstva
vzduchu, ktora chrani pred teplom, zarucuje priedus-
nost a zvysuje komfort pri noseni. Pouzitie rozpernych
pletenin: odevy pre poZiarnikov, vlozkovy postelny ma-
terial.

Porovnanie metéd na stanovenie CHSK v ¢iastko-
vych odpadovych vodach
MELLIAND TEXTILBERICHTE, 81, 2000, €. 6, s. 523~
524

Cielom prace bolo porovnat stanovenie CHSK vo
vzorkach s vysokou koncentraciou chloridovych iénov
kyvetovym testom a metddou DIN. V tabulkach su uve-
dené dosiahnuté vysledky testov. Pri stanoveni CHSK
pomocou kyvetového testu sa u vzoriek s vysokymi
koncentraciami chloridovych iénov dosiahli hodnoty
0 40 percent vyssie. Metdda aj napriek jednoduchej ma-
nipulacii je oproti metdde DIN nepresnd. Pri stanoveni
CHSK vo vzorkach s nizkymi koncentraciami chlorido-
vych iénov do 1000 mg/l ev. 1500 mg/l sa v ramci Stan-
dardnych odchyliek dosiahli porovnatelné hodnoty.

Katalég textilnych pomocnych prostriedkov
MELLIAND TEXTILBERICHTE, 81, 2000, €. 6, s. 563

Novy kataldg textiinych pomocnych prostriedkov vra-
tane CD. Obsah a rozdelenie do skupin:

1. Pomocné a zo$tachtovacie prostriedky

2. Prostriedky na predupravu

3. Textilne pomocné prostriedky pre farbenie a tlac

4. Upravarenské prostriedky

5. Univerzalne aplikacno-technické pomocné pros-

triedky pre textilny priemysel

6. Pomocné prostriedky pre chemicke Cistenie

7. DalSie pomocné prostriedky.

Cena 248,- DM.

Dobre viditelna textilia s vysokym podielom baviny
TECHNICAL TEXTILES, 10,2001,¢&.1,s.7

Firma Klopmann international vyvinula dobre viditelné
textilie Luminex Cl, 230 gm, vhodné na vyrobu $pecial-
nych odevov do prostredi s vysokymi teplotami. Odevy sa
mo2zu nosit priamo na telo. V minulosti bol pre spinenie
svietivosti podla normy EN 470 potrebny vysoky podiel
polyesteru. Firma Klopmann vyuZila svoje bohaté skuse-
nosti v oblasti konstrukcie textilii a farbenia a textiliu Lu-
minex vyvinula zo zmesi 60% bavina/40% PES.

Antibakterialne netkané textilie s dezodoracnymi
ucinkami od firmy BFF
TECHNICAL TEXTILES, 10, 2001, ¢. 2, s.19
Antibakterialna netkana textilia Zeovate firmy BFF
Nonnovens je vyrobena s pouzitim vysoko selektivne-
ho syntetického zeolitu, ktory ma vynikajlice dezodorad-
né ucinky, najma v pripade sirovodika, cpavku a ami-
nov. Zeolit neobsahuje toxické chemikalie. Baktericidny
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ucinok zabezpecuju idny kovu. Vdaka vysokej tcinnosti
nemusi byt davkovanie zeolitu vysoké. Zeolit sa mdze
pridavat aj do mimoriadne tenkych a lahkych textilii
(30g/m?). Na rozdiel od minulosti je dnes mozné vyra-
bat tieto antibakteridlne textilie aj v bielej farbe. Textilia
je vhodna na vyrobu damskych hygienickych vyrobkov,
utierok, vyrobkov pre inkontinentné osoby, odevov,
vlozkovin a chemickych vyrobkov.

Odevy chraniace proti ultrafialovému ziareniu
TECHNICAL TEXTILES, 10, 2001, €. 3, s. 7-8
NajlepSiu ochranu voci UV Ziareniu poskytuju volné
odevy vyrobené z tmavych materialov s hustou Struk-
turou, ktoré zakryvaju o najvacsiu Cast tela. Bezné ten-
ké bavinené triCko prepusta cca 15-20% UV Ziarenia,
o je podstatne viac, ako odporucanych 6% pre adek-
vatnu ochranu. Schopnost textilie chranit voci UV Ziare-
niu sa skisa podla noriem AS/NZS 4399, BS 7914
a AATCC 183. V tadiu rozpracovania je medzinarod-
na norma pre odevy chraniace vocéi sine¢nému Ziare-
niu. Princip merania spociva v ozarovani vzorky z ume-
Iého zdroja, pricom detektor na rube textilie stanovi
mnoZzstvo Ziarenia, ktoré preniklo textiliou. V sucasnej
dobe existuje aj viacero chemickych uprav, ktoré zvy-
Suju stupen ochrany textilii vo&i ultrafialovému Ziareniu.

Unifi - vyroba a spracovanie priadzi pre 21. storo-
cie
TECHNICAL TEXTILES, 10, 2001, &. 3, s. 41-43
Firma Unifi ponuka Siroky sortiment priadzi pre tech-
nické a bytoveé textilie, odevy, potahovky do automobi-
lov, pletené vyrobky a Sijacie nite. K novym vyrobkom
patri: Super Bright — pevna priadza s vysokym leskom
vhodna pre pletené vyrobky, tkaniny, plavky; Thick and
Thin synteticka priadza s lahkou udrzbou a médnym
melanzovym efektom; Combination yarn — priadza, kto-
ra sa vzhladom a omakom typickym pre vinenu priadzu;
Comfortrel Plus polyesterové mikroviakno s vysokou ab-
sorpcnou schopnostou, antistatickymi vlastnostami
a odolnostou voéi oderu; Sorbtek — priadze vhodné na vy-
robu médnych klimaticky aktivnych odevov.

Firmy AQF Technologies a Purafil vyvinuli filter na
filtraciu plynov
TECHNICAL TEXTILES, 10, 2001,¢.4,s.9

Filtracné médium Purafilter ma v matrici z bikompo-
nentnych vldkien suspendované €astice manganistanu
draselného. Manganistan draselny je ukotveny bez
pouzitia lepidia, preto ma filter vy88iu kapacitu a efek-
tivnost. Ta je desatnasobne vys$Sia ako u ekvivalentné-
ho materialu z uhlika. Okrem toho je mozné pridat dal-
Sie chemikalie, &im sa rozsiri spektrum zachytavanych
necistot. Technoldgia CPS umozniuje suspendovat ak-
tivne funkéné Castice v hustej trojrozmernej sieti z bi-
komponentnych vlakien. Vlakna maju pevné a stabilné
jadro a plast s niz§im bodom topenia. Filter je vhodny
na filtraciu plynov v sterilnom prostredi.
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Viozka do streSného substratu, ktora v sebe spaja
vyhody sklenenych a polyesterovych viakien
TECHNICAL TEXTILES, 10, 2001,¢&.4,s.9

Nosnu textiliu Combi Mat pouzivanim pri vyrobe asfal-
tovych stresSnych krytin s pouzitim Standardnych pos-
tupov a materidlov ponuka nemecka firma Johns Man-
ville of Werheim. Je vyrobend z polyesterovych
a sklenenych vidkien. Ma vysoku pevnost v tahu, pruz-
nost a rozmerovu stalost. Pouziva sa technolégia vpi-
chovania, ktora umoznuje vytvorit Utvar s pevnou Struk-
turou bez neziaducich dopadov na substrat zo
sklenenych viakien. Zaroven sa zvy3uju bezpeénostné
parametre vyrobku, pokial ide o jeho horlavost. Novy
materidl je vhodny tiez na zvukovu izolaciu a podlaho-

vé Krytiny.

Vlakna z obnovitelnych zdrojov zvysujtcich uroven
TECHNICAL TEXTILES, 10, 2001, €. 4, s. 20-22

Vlakna Nature Works firmy Cargill Dow su vyrobené
z prirodnych obnovitelnych surovin, a preto plne vyho-
vuju zadsadam trvalo udrzatelného rozvoja. Na ich prip-
ravu sa vyuziva Skrob z obilnych zfn, ktory sa Stiepi na
prirodné cukry a z nich ziskané polylaktidy sa po roz-
taveni zviaknuju. Tieto vlakna v sebe spajaju vyhody
prirodnych a syntetickych materidlov a stavaju sa zauji-
mavou alternativou pre vyrobu Sirokého sortimentu tex-
tiinych materidlov. K ich vlastnostiam patri znizena hor-
lavost, odoinost vocéi znecisteniu, vysoky komfort
nosenia, makkost, schopnost odvadzat vihkost, prie-
dySnost. Textilie z tychto vlakien, alebo ich zmesi
s vinou, bavinou a viskézou sa vyuzivaju v odevnom aj
technickom sektore.

Firma DuPont vyuziva biotechnoldgiu na vyrobu
syntetickych viakien
TECHNICAL TEXTILES, 10, 2001, ¢. 4, s. 23-24
Vldkno SORONA firmy DuPont je vyrobené z polymé-
ru, ktory vznika polykondenzéaciou 1,3-propandiolu a ky-
seliny tereftalovej. Firma patentovala technoldgiu jeho
vyroby biologickym procesom biokatalyzatora. SORO-
NA ma vybornu pruznost a zotavenie po deformacii,
vlakno je mékké a dobre sa farbi. Ma podobnu odolnost
vocCi rozstiepeniu a vodi ultrafialovému ziareniu ako po-
lyester. Je vhodne na vyrobu odevnych, netkanych
a zdravotnickych textilii, textilii do automobilov, potaho-
viek i technickych textilii.

Zdravotnicke textilie — svetovy prehlad vyrobkov
a dodavatefov
TECHNICAL TEXTILES, 10, 2001, . 5, s. 3-10
Adresar obsahuje abecedny prehlad zdravotnickych
vyrobkov usporiadany podia obchodnych nazvov. Uve-
deny je vyrobca, bliz§i popis vyrobku, jeho viastnosti
a aplikacné oblasti. Nasleduje register vyrobkov uspo-
riadany podla aplikacie v oblasti zdravotnictva a hygie-
ny a register firiem.
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Inteligentné textilie pre zdravotnicke aplikacie a mo-
nitorovanie zivotnych funkcii
TECHNICAL TEXTILES, 10,2001, ¢.5,s. 11-14
Vyraznym trendom su€asnej doby je vyvoj inteligen-
tnych textilii s vyuzitim biotechnolégie a informaénych
technoldgii. Firma Bio Key, USA, vyvinula inteligentné
obvéazy so zabudovanymi senzorami a mikroprocesoro-
vymi komponentmi pre spracovanie dat, schopnymi
zhromazdovat Udaje a vyhodnocovat ich. Umoziiuje
lieéit mnozstvo zdravotnych problémov. Su schopné in-
dikovat aktualny stav poranenia, uc¢innost liecby, dete-
kovat opuch, alebo teplotu, pritomnost baktérii a pod.
Vyskumnici belgického Starlabu vyvinuli Sportové odevy
monitorujice zdravotny stav Sportovcov aj vonkajsie
podmienky. M6zu byt vybavené mobilnymi telekomuni-
kacnymi prostriedkami, systémami schopnymi lokalizo-
vat osobu, ako aj vyhrievajucimi prvkami.

Antibakterialne vypinkové viakno firmy Wellman
uéinné aj proti roztoom
TECHNICAL TEXTILES, 10,2001, ¢.5,s. 36
FILLWELL WELLCARE je nazov trvanlivych vypinko-
vych vidkien, ktoré zabranuji mnozeniu mikrébov a roz-
toCov v makkom Caluneni. Ich Ucinnost je zaru¢ena po
cell dobu Zivotnosti vyrobku. UCinnou latkou je anorga-
nickeé aditivum aplikované v procese vyroby vlakna.
Skusky potvrdili 99 % redukciu pritomnych baktérii do
24 hodin a rovnaku redukciu populdcie roztocov do 4
tyzdiov. Aditivum je netoxické, nehorlavé, nespdsobuje
alergie a neovplyvnuje ostatné viastnosti ako hrejivost,
komfort a pod. Vlakna Fillwell sa dodavaju so silikéno-
vou Upravou, alebo s hladkym povrchom s r6znou
dizkou strize.

Laminat na vyrobu Specialnych odevov do operac-
nych sal a komfort, aky poskytuju mikroviakna
TECHNICAL TEXTILES, 10, 2001,¢.6,s.9

Firma W.L.GORE and ASSOCIATES vyvinula $pe-
cialny laminat ASSIST FABRIC, vhodny na vyrobu
ochrannych odevov do prostredia, v ktorom su pritom-
né patogénne mikroorganizmy. Je vyrobeny z membra-
ny z expandovaného polytetrafludretylénu, z tkaniny
a pleteniny, ktora tvori licnu stranu. Laminat posobi aj
bez hydrofébnej upravy ako U€inna bariéra zabranuju-
ca prenikaniu kvapalin a patogénov po celtt dobu zi-
votnosti vyrobku. Jeho zmacavost je niz§ia ako 30
m?PaW"" hmotnost 115gm™ ma mékky omak a posky-
tuje vysoky komfort nosenia aj v priamom styku s po-
kozZkou.

Trevira obohatila svoj sortiment o bioaktivne viakno
TECHNICAL TEXTILES, 10,2001, ¢.6,s.9

Firma Trevira vyvinula multifunkéné vlakno s bioaktiv-
nymi vlastnostami. Je urené najméa na vyrobu odevov
a postelnej bielizne. Antimikrobiélna uc€innost sa nedo-
sahuje Upravou ani pouzitim aditiv, je integralnou vlas-
tnostou viakna, a preto zostava zachovana po celt do-
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bu Zivotnosti vyrobku. VIdkno je uginné voci vietkym
beznym typom baktérii. Nevyvolava alergické reakcie.
Ostatnymi vlastnostami sa neliSi od tradiénych polyes-
terovych vlakien. Jeho obchodny nazov je TREVIRA
BIOACTIVE.

Specialne vlakna a vlakna pre naroéné technické
aplikacie — 2001
TECHNICAL TEXTILES, 10, 2001, €. 6, s. 27-35
Prva cast: Abecedny prehfad $pecialnych viakien us-
poriadany podla ich druhovych nazvov. Prehlad vlast-
nosti tychto vlakien, aplikacnych oblasti a zoznam ich
vyrobcov.
Druha ¢ast: Medzinarodny adresar vyrobcov viékien
pre naro¢né aplikacie.

Nova generacia komplexotvornych latok pre textil-
ny priemysel 5 5
TEKSTILNAJA PROMYSLENNOST, 2000, €. 6, s. 12
Zo sortimentu komplexotvornych latok firmy Travers,
Moskva osobitnt pozornost zasluhuju dva produkty —
Fiolent a Diarin. Dovodom je problematické vyuZitie
technologickej vody s vysokym obsahom Zeleza, €o ma
negativny vplyv na vSetky technologické procesy, zni-
2uje ich efektivnost a zvySuje podiel nepodarkov. Autori
prispevkov porovnavali viastnosti bezné pouzivanej
komplexotvornej latky hexametafosfatu s vlastnostami
Fiolentu a Diarinu. Na rozdiel od hexametafosfatu Fiolent
a Diarin mali vyrazny vplyv na zelezo, zniZzovali jeho kon-
centraciu z 13 mg/l na nulu, pricom povoleny obsah Fe
v technologickej vode je 0,1 mg/l. Najucinnejsi zo v3et-
kych troch porovnavanych produktov bol Fiolent.

Farba pre celulézové vliakna
TEKSTILNAJA PROMYSLENNOST, 2000, &. 6,
s. 16-17

Rozvoj techniky a technoldgii, sprisnenie poziadaviek
na kvalitu vyrobkov, snahy o zvy3enie ochrany Zivotne-
ho prostredia a dalsie faktory viedli k redukcii sortimentu
farbiv pouzivanych na farbenie celulézovych vlakien.
Dnes sa uz v Rusku prakticky nepouzivaju indigosolo-
vé farbiva a poklesol aj zaujem o diazofarbiva a kypo-
vé farbiva, hoci pri vyrobe kvalitnych bavinenych a la-
novych textilii sa daju len tazko nahradit. Rusko
zaostava vo vyrobe pigmentov a kvalitnych zahustiek.
Sirne farbiva sa zacali vyrabat v kvapalnej konzistencii,
zlzila sa koncentracia sulfidu sodného, stali sa prijatel-
nejSimi z ekologického hladiska. NajdolezitejSou triedou
farbiv pouzivanou na farbenie celul6zovych viakien su
aktivne farbiva. Zabezpecuju vysoku fixaciu a niektoré
nové druhy su vhodné Speciaine na farbenie v neutral-
nom alebo kyslom prostredi.
Optimalizacia receptur farbenia textilnych materialov
TEKSTILNAJA PROMYSLENNOST, 2000, &. 6,
s. 19-21

V prispevku st uvedené zakladné principy metodolé-
gie progndzovania vlastnosti vyfarbeni textilnych mate-
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ridlov. Blokova schéma tejto metodoldgie umoziuje
identifikovat dve etapy postupu—diagnostikovanie vlast-
nosti farbiv a vypocet parametrov optimainej receptury.
Na zdaklade hypotetického mechanizmu sa vyéleriuju
elementarne limitujice §tadia, ktoré umoznuju konec-
né modelovanie vlastnosti farbiv v zmesiach. Teoretic-
ké zavery boli overované v praxi. Hodnoty vybranych
parametrov niektorych vyfarbeni su uvedené v tabulke
a komentovaneé v texte.

Enzymové biotechnoldgie pri upravach textilii
TEKSTILNAJA PROMYSLENNOST, 2000, &. 6, s. 22—
24

V uvode prispevku je uvedena charakteristika enzy-
mov, ich vlastnosti a funkcia, vyznam v zivom organiz-
me, ako aj ich vyuzitie v réznych sférach ludskej ¢innos-
i. BlizSie s popisané moznosti zavadzania biotechnoldgii
v textilnom upravarenstve a zdéraznené je ekologicke
hladisko takéhoto pristupu. Autori uvadzaju vysledky
experimentalneho pouzitia enzymovych preparatov
z vlastného vyvoja pri vyvarani zmesovych tkanin s ob-
sahom celulézy. V zamere su naértnuté perspektivy
vyuzitia enzymov v textiinom upravarenstve, pri modi-
fikacii textiinych materidlov za uéelom zlepSenia ich Gzit-
kovych viastnosti a pri vyrobe textilii s lie¢ebnymi Gcin-
kami.

Hodnoty toxicity kationovych povrchovoaktivnych
prostriedkov
TENSIDE SURFACTANTS DETERGENTS, 37, 2000,
¢. 5, s. 290-296

Odpadové vody, ktoré obsahuju kationové avivazne
prostriedky, ohrozuju Zivotné prostredie, sa obyCajne
sleduju pomocou biologickych testov. V tejto praci sa
stanovili hodnoty EC50/LC50/LC50 pre katiénoveé avi-
vazne prostriedky v emulziach ako aj v mikroemulziach,
v bioteste (Photobacterium phosphoreum) a vo vodnej
faune (Chlorella vulgaris, Scenedesmus subspicatus,
Selenastrum capricornutum, Daphnia magna a Oncor-
hynchus mykiss).

Nové perspektivy pracich prostriedkov znasanli-
vych s pokozkou pre citlivu plef
TENSIDE SURFACTANTS DETERGENTS, 37, 2000,
¢. 6, s. 350-355

Interdisciplindrna pracovna skupina vyrobcov praciek
a producentov pracich prostriedkov (IKW/ZVEI) sa
zaoberala otazkou, ¢i méze praci prostriedok vyvolat
kozné reakcie. Nové technoldgie nevedu k zvySenému
mnoZzstvu zvySkov pracich prostriedkov na vypranych
textiliach. Nazor spotrebitelov k vyskytu alergickych
reakcii je rozny. Typ pokozky ma pri subjektivnhom po-
sudzovani rozhodujucu ulohu. Zvyky pri prani a princi-
pialne poziadavky na pracie prostriedky su ine u fudi
s alergiami, neurodermitidou, atopickou alebo citlivou
pokozkou nez u normaineho obyvatelstva. Na zaklade
$pecidlnych poziadaviek bol vyvinuty praci prostriedok
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znasanlivy s pokozZkou. Prostriedok sa overoval in vit-
ro a in vivo. Vysledky skuSok boli velmi dobré a pros-
triedok predstavuje pre tuto Speciainu skupinu spotre-
bitelov uzitocnu alternativu.

Inovativny jednokipelovy postup farbenia polyes-
terovych/celulézovych viakennych zmesi
TEXTILVEREDLUNG, 35, 2000, ¢. 9/10,s. 11-15

Z ekonomickych a ekologickych dévodov sa vyskum-
nici snazili vyvinut jednokupelovy postup farbenia po-
lyesterovych/celulézovych vlakennych zmesi. Rozdiel-
né farbiace vlastnosti oboch vlakien stazovali
jednokupelovy postup farbenia. Dvojkupeloveé farbenie
bolo spolahlivou moznostou. V prispevku je popisany
jednokapelovy postup farbenia LS Superfast” polyes-
terovych/celulézovych vidkennych zmesi, vyvinuty vo
firme Ciba Spezialitdtenchemie. Dosiahnuté vysledky
su uspokojivé a reprodukovatelné.

Ochrana pred vilhkostou v oblasti pracovnych ode-
vov
TEXTILVEREDLUNG, 35, 2000, ¢. 9/10, s. 30-33
Odev proti dazdu musi chranit telo pred vihkostou pri-
chadzajucou zvonka. V su€asnosti je vela réznych ma-
terialov, ktoré su nepremokavé a pri telesnej aktivite
transportuju vihkost smerom von. V ostatnych rokoch
sa pouzivaju vo zvysenej miere tzv. priedusné pracov-
né odevy proti dazdu. Skusenosti nie su Upine pozitiv-
ne, opravnena otazka, preco je tomu tak?

Pranie textilii obsahujucich elastanové viakna
TEXTILVEREDLUNG, 35, 2000, ¢. 1112, s. 4-10

V ¢lanku sa popisuju a komentuju vysledky skusok
$pecidlnych formulacii tenzidov — Lavotanu Se a Felo-
sanu NOG. Lavotan SE sa pouziva ako praci prostrie-
dok na odstranovanie silikdnového oleja pocas bielenia.
Felosan je vhodny najma na zmékcovanie (emulgova-
nie). Na dosiahnutie dobrych vysledkov prania treba
pouZit také formulacie tenzidov, ktoré nielen emulguiju si-
likénovy olej, ale zabrania opatovnému usadzovaniu
emulgovaného oleja na textilnych materialoch a strojoch.

Priemyselna tprava rana plazmou
VLIESSTOFFE/TECH.TEXTILIEN, 46, 2000, ¢&. 3,
s. 36-39

Divizia ,Plasma“ talianskej firmy H.T.P. Unitex vyvija
a vyraba stroje na Upravu netkanych textilii plazmou
s pracovnou §irkou 500 — 3500 mm a optimalizuje pro-
cesy Upravy plazmou pre Specidlne aplikacie. V ¢lanku
je podrobne popisany proces Gpravy plazmou, ktora sa
pouziva na modifikovanie povrchovych viastnosti textil-
nych materidlov. Dalej su uvedené vlastnosti (lepSia
zmacatelnost, vyssia polarita a afinita povrchu k lepivé-
mu povrstveniu) upravenych netkanych textilii a moz-
nosti pouZitia materialov z polyesteru (PET), polypropy-
lénu (PP), polyetylénu (PE) ainych zmesovych
polymérov upravenych plazmou (filtracia vzduchu
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a kvapalin, biomedicina, Sportové a ochranné odevy,
synteticka koza, obuv, handry na Gistenie, atd)

Karboxymetylceluldza na terapeutické obvazy
VLIESSTOFFE/TECH.TEXTILIEN, 46, 2000, ¢. 3, s. 62

~Hydrocel” — karboxymetylcelulézové vldkno absorbu-
juce vodu a sice az 35 nasobok svojej vlastnej hmotnos-
ti. Obvézy na baze tychto viakien podporuju lieCbu, st
prijemné pre pacientov a redukuju naklady na oSetro-
vanie. Dal$im $pecialnym vyrobkom anglickej firmy
Acordis Ltd. pre zdravotnicke Ucely je priadza ,Micro-
pake®. Hodvabna priadza 3400 den/40 z polypropylénu
obsahuje 40 percent siranu barnatého a je opradena
jemnym polyesterovym vlaknom. Je pevna, flexibilna,
vhodna na tkanie, laminovanie a vyrobu tampoénov. Tre-
tim vyrobkom pre zdravotnicke a iné ucely je ,Membra-
ne“ — tenkd, porézna fdlia, ktord sa pouziva pri Cisteni
krvi, v oxygenoterapii a plazmatickom deleni.

Automobilové textilie a likvidacia starych automobilov
VLIESSTOFFE/TECH.TEXTILIEN, 46, 2000, ¢. 4,
s. 30-34

V ¢lanku su uvedené aktualne informacie z dvoch po-
dujati zaoberajuce sa problémom ,Auto, textilie v auto-
mobiloch, recyklacia textilii a smernica o starych
autach”.

Siroké ochranné tkaniny
VLIESSTOFFE/TECH.TEXTILIEN, 46, 2000, ¢. 4,
s. 58-59

V st¢asnosti sa Coraz viac pouzivaju textilie na ochra-
nu ludi, stavebnych objektov a rastlinnych kultur pred
extrémnymi poveternostnymi vplyvmi. V élanku su uve-
dené pozadované viastnosti pouzivanych textilnych ma-
terialov, povrstvenych technickych tkanin, resp. agro-
textilii. Dalej su predstavené projektilové tkacie stroje
firmy Sulzer s pracovnou Sirkou do 540 cm a rychlos-
tfou zanasania utku do 1300 m/min, vyznacujlce sa uni-
verzalnym pouzitim.

Nova synteticka koza
VLIESSTOFFE/TECH.TEXTILIEN, 46, 2000, ¢. 4,s. 70
Japonska firma Teijin Ltd. vyvinula syntetickl kozu
pod obchodnym nazvom ,Loele®, ktorej vyroba menej
zatazuje Zivotné prostredie a pri vyrobe ktorej sa ne-
pouzivaju organicke rozpustadla. Po trojroénom vysku-
me a vyvoji prichadza ,Loele", z kompozitnych vidkien
a polyuretanovou $trukturou. Toto sa dosiahlo pouzitim
Specidlneho runa s jemnou Struktdrou a vysokou hus-
totou a metddou vyroby, pri ktorej sa pouziva polyure-
tan rozpraSovany zamokra. Ekologicka koZa sa vyzna-
Cuje lepSimi spracovatelskymi a Gzitkovymi
vlastnostami a pouziva sa v koziarskom, obuvnickom,
textilnom a automobilovom priemysle. (Vycerp.)

Pre publikovanie pripravila Ing. Valéria Capekova,
VUTCH-CHEMITEX spol. s r.0. Zilina, Slovenska republika
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