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EFFECT OF ORGANIC CARBON BLACK CONTENT ON
FRICTION COEFFICIENT OF SYNTHETIC FIBRES

Brejka, O.

Research Institute for Man-Made Fibres, a.s. SVIT 059 21, Slovak republic

The article deals with the effect of dyeing agents, namely organic carbon blacks, on the friction
coefficient of synthetic fibres. An effect of various carbon black content and fibre guide surface
character on this parameter of surface properties of PET, PAD fibres are studied. The last men-
tioned plays important role in setting of basic technological parameters of spinning process.

In dem Artikel ist der EinfluB der Farbmitte!, konkret des organischen RuBes beschrieben, und
zwar auf den Reibungskoeffizient synthetischer Fasern. Es wird hier der EinfluB verschiedener
RuBgehélte wie auch der Oberflachencharakteristik von Fadenfiihrern auf diesen Parameter der
Oberflacheneigenschaft verfolgt, bei PET, PAD Fasern, der eine bescheidene Rolle beim Einstellen
der grundtechnologischen Parametern des Spinnprozesses spielt.

AHaJH3HpOBAHO BIHAHHE HA KOdGHIMEHT TPEHHA CHHTETHYECKHX BOJOKOH OKDANIMBAIOUIMX CPEMCTB,
KOHKPETHO OpraHHYeCKHX caxell. MccneqoBaHO BIMAHHE Pa3HOH JOJIH CAXH U XapaKTEePUCTHKU MOBEPXHOCTH
uutesoautens maa [I3TD u [TA]l BOOKOH Ha yka3aHHBIH NMapaMeTp, BaXKHBIH 118 YCTAaHOBKH OCHOBHBIX
TEXHOJIOTHYECKHX MapaMeTpoB mpornecca hopMOBaHHS.

V ¢&lanku je rozobrany vplyv farbiacich prostriedkov, konkrétne organickych sadzi, na koeficient
trenia syntetickych viakien. Sleduje sa tu vplyv rézneho obsahu sadzi i charakteru povrchu vodica
vldkna na tento parameter povrchovych viastnosti PET, PAD vidkien, ktory hraje vyznamnua ulohu

pri nastavovani zakladnych technologickych parametrov zvldkfiovacieho procesu.

INTRODUCTION

Synthetic fibres come in touch with guide elements
and parts of machinery in a process of their prepa-
ration as well as processing. Mutual interaction is fol-
lowed by fibre friction on contact surfaces. Basic char-
acteristics of effects of various production process
parameters on fibre friction coefficient change are
mentioned in the work of NAPLAVA [1]. Not only the
character of surface but also a type of current pro-
duction machine and its roughness effect friction prop-
erties of fibres. Several attainments of this effect are
mentioned in [2], where friction coefficients of vari-
ous synthetic fibres measured on godet rolls and
guide pins with various surface character are men-
tioned.

By increasing of guide surface roughness the pres-
sure between fibre and guide increases as a result
of a contact surface decreasing. Wearing of these me-
chanical guide element surfaces causes hairiness, de-
creasing of fibre strength, non-uniformity of longitu-
dinal density or increasing of fibre breakage. Increas-
ing of abrasion resistance of fibre guides is mentioned
in article [4]. In processes of fibre pracessing not only
metal materials but also materials with plastic sur-
face (e.g. polyurethane) are in place. A softness and
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an elasticity of the material e.g. twisting member by
frictional fibre formation provide uniform fibre displace-
ment and safe fibre working [5].

The development of machinery for chemical fibre
production tends to continual increasing of working
speeds and therefore not only fibre and machinery
surface properties should be regarded to but also
value of fibre stress, angle of contact, circumferen-
tial speed... by such way that no fibre slippage and
following breakage of fibre transport could occur [6].

Chemical fibres are nearly always modified by vari-
ous additives in the process of their production with
aim to attain required properties. These additives can
form heterogeneous medium in the fibre when they
are insoluble in the polymer or original homogenous
fibre character does not alter e.g. in the case of ad-
ditives that are soluble in spun polymer.

Dyeing agents such as organic or inorganic pig-
ments (insoluble) eventually dyestuffs (soluble) may
be ranged among common used additives.

Both dyeing agent types effect mainly the change
of colorimetric properties but influence surfacial fibre
properties, too.

The last mentioned effect depends on the pigment
| pigments content, hardness and size of their pri-
mary particles. As fibres remain in thermally unsta-
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ble state even after having been processed and they
react to outer environment the tendency of pigment
migration to the surface should be considered.

The effect of organic carbon black content with vari-
ous primary patrticle size on friction properties of sev-
eral synthetic fibre sorts is studied in this article.

EXPERIMENTAL

Fibres with various organic carbon black content
have been prepared on laboratory spinning device on
following technological conditions:

spinning screw: f 32 mm

temperature: 270, 270, 270, 270, 270 °C
(for PAB, POP)
290, 290, 290, 290, 290 °C
(for PET)

spinneret: 40/0,5 mm

draw-off speed: 800 m/min

final fibre fineness: 3,5 dtex

Fibres based on PP, PA-6 and PET were additived
by organic carbon black with various primary parti-
cle size (18-95 nm) at total content from 0,05 to 3,0 %
mass.

The determination of friction coefficient fibre/metal
was performed on F-meter ROTSCHILD on follow-
ing conditions:

input strain: 20P
head: 100 P
winding speed: 100 m/min
brake: laboratory

The measurement was performed on guide pins
with following surface type:
— sintered corundum
bright chromium
mat chromium
aluminium
brass
ceramics
Segmentation of their surface is shown on fig. 1-6.
Following organic carbon black types were used for
determination of fibre friction coefficient:

Table 1 Primary particle size of carbon black types:

Primary
Trade mark (Supplier) particle
size, [nm]
PRINTEX L-6 puiv (DEGUSSA) 18
NYLOPHIL schwarz BLN gr. (CLARIANT) 30
PRINTEX G pulv. (DEGUSSA) 51
FLAMRUSS 101pulv (DEGUSSA) 95

Figures 7 and 8 show microscopic pictures of sur-
faces of prepared PET fibres with low content of car-
bon black type PRINTEX L-6 and high content of
carbon black type FLAMRUSS 101.

RESULTS AND DISKUSSION
Measured values of friction coefficient (frg) of PET

smooth filament yarn with various content of several
carbon black types are listed in Table 2.

Fig. 1 Sintered corundum
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Fig. 2 Bright chromium



Fig. 3 Mat chromium

Fig. 5 Brass

As it follows from the table, the decrease of fric-
tion coefficient value of fibre that has been measured
on pins made from SINTERED CORUNDUM, BRIGHT
and MAT CHROMIUM is caused by carbon black
content.

On the pins made from ALUMINIUM, BRASS and
CERAMICS the friction coefficient value is roughly the
same andjfor slightly increased (except of the inter-
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Fig. 6 Ceramics

face: the fibre modified by carbon black FLAMRUSS
101/ceramics).

You could say that friction coefficient value of
PET fibres with lower content of carbon black is
higher than that for PET ecru fibres i.e. without
addition of carbon black. Probably, with lower per-
centage content the carbon blacks have a solidi-
fying character and equalise fibre surface and
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Fig. 7 PET smooth fibre with content 0,5 %mass of carbon black

PRINTEX L-6 pulver

e 1

Fig. 8 PET smooth fibre with content 3 % mass of carbon black

-

FLAMRUSS 101 pulver

3336

Table 2 Effect of various carbon black type content on the value of friction coefficient of PET smooth fibres measured on pins with

various surface character

Friction coefficient, f;

Type of the pin

Carbon black type % mass SINT. COR. BRIGHT Cr MAT Cr Al BRASS CERAMICS
PRINTEX L-6 0,5 0,50 0,54 0,47 0,50 0,53 0,50
1,0 0,43 0,53 0,38 0,54 0,56 0,52
1,5 0,48 0,52 0,44 0,50 0,52 0,50
2,0 0,45 0,52 0,40 0,53 0,51 0,53
3,0 0,43 0,52 0,37 0,52 0,52 0,52
NYLOPHIL 0,5 0,50 0,54 0,44 0,54 0,53 0,52
SCHWARZ BLN 1,0 0,43 0,54 0,38 0,54 0,56 0,54
1,5 0,48 0,48 0,48 0,52 0,52 0,48
2,0 0,45 0,52 0,40 0,52 0,54 0,53
3,0 0,44 0,54 0,38 0,53 0,56 0,51
FLAMRUSS 101 0,5 0,44 0,56 0,38 0,52 0,56 0,51
1,0 0,40 0,51 0,36 0,56 0,54 0,48
1,5 0,43 0,49 0,36 0,56 0,52 0,48
2,0 0,43 0,51 0,37 0,54 0,55 0,46
3,0 0,42 0,51 0,38 0,56 0,59 0,47
PET filament yarn (ecru) - 0,42 0,52 0,40 0,56 0,48

thereby the contact surface in the place of touch
with a pin and hence the friction coefficient are in-
creased. As the carbon black content increases
(over 1,5%) the contact surface decreases
as a result of surfacial unevenness of PET fibres.
Certainly, pin surface character has important
effect.

The highest values of friction coefficients were
measured on pins made from chromium, aluminium
and brass. As Figures 2,4 and 5 show, their surfaces
show the lowest roughness in comparison with Fig-
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ure 3 (mat chromium), where the lowest values of
friction coefficient were measured.

For the purpose of comparison of the effect of fi-
bre forming on the value of friction coefficient a part
of smooth PET filament yarn with carbon black con-
tent of 1,5% mass (NYLOPHIL SCHWARZ BLN gr.)
were measured on various guide pins and other part
of fibre was formed on forming ceramic discs and
measured as well.

Table 3 shows friction coefficients of smooth and
formed PET filament yarn.



Table 3 Comparison of friction coefficient of smooth and formed PET fibres with the same carbon black content (NYLOPHIL SCHWARZ

BLN gr. 1,5%)

Friction coefficient

Types of the pin

fra SINT. COR. BRIGHT Cr MAT Cr Al BRASS CERAMICS
smooth filament yarn 0,48 0,48 0,48 0,52 0,52 0,48
formated filament 0,50 0,48 0,49 0,52 0,52 0,50

As follows from Table 3, by increasing of contact
surface fibre/pin and therefore by fibre forming the
friction coefficient increases.

For comparison of spinning polymer effect on fibre
friction coefficient values, the fibre friction coefficients
measured on pins with various friction coefficient are
mentioned in Table 4.

As follows from the values of friction coefficient (frg)
listed in Table 4 the value of f;5 is effected by the
type of polymer used for fibre preparation.

To estimate the effect of various carbon black con-
tent on the friction coefficient, PA-6 fibres with con-
tent of carbon blacks from 0,07 to 0,9 % mass were
prepared. Measured results are mentioned in Table 5.

As follows from these measurements, at the above
carbon black content PRINTEX L-6 an increase of
frr on pins made from aluminium is observed, ap-
proximately the same values of f;3 were measured
on pins made from mat chromium, brass and ceram-
ics and lower values of f;5 were measured on pins
from bright chromium and sintered corundum.

When using the carbon black NYLOPHIL schwarz
BLN an increase of f;z on the pin made from mat
chromium was observed, approximately the same
values of f;z were measured on pins made from alu-
minium, brass and ceramics while on pins made from
bright chromium and sintered corundum a decrease
of f;g was reached.

Table 4 Effect of character of pin surface on friction coefficient value for PET, PP and PA-6 filament yarn with the same carbon

black content (NYLOPHIL SCHWARZ BLN gr.)

Friction Carbon Type of the pin
coefficient black
frr content [%] SINT. COR. BRIGHT Cr MAT Cr Al BRASS CERAMICS
PET 0,2 0,43 0,52 0,38 0,54 0,56 0,52
filament yarn 1,0 0,43 0,54 0,38 0,54 0,56 0,54
POP 0,2 0,50 0,50 0,46 0,52 0,50 0,51
filament yarn 1 0,48 0,46 0,44 0,48 0,46 0,51
PAD 0,2 0,54 0,54 0,51 0,52 0,53 0,48
filament yarn 1 0,54 0,52 0,50 0,54 0,52 0,48

Table 5 Dependence of friction coefficient on character of pin surface and carbon black content for PA-6 filament yarn

Carbon black

SINT. COR. BRIGHT Cr MAT Cr Al BRASS CERAMICS
content [%]
PRINTEX L-6 0,07 0,56 0,58 0,52 0,52 0,56 0,54
0,15 0,54 0,54 0,52 0,52 0,56 0,56
0,30 0,54 0,52 0,52 0,52 0,54 0,54
0,45 0,54 0,56 0,52 0,53 0,56 0,54
0,60 0,52 0,54 0,50 0,53 0,54 0,54
0,90 0,52 0,54 0,52 0,54 0,54 0,54
NYLOPHIL 0,07 0,52 0,56 0,50 0,54 0,56 0,54
SCHWARZ BLN 0,15 0,52 0,56 0,52 0,54 0,54 0,54
0,30 0,52 0,56 0,48 0,56 0,56 -
0,45 0,50 0,54 0,49 0,52 0,52 0,52
0,60 0,50 0,52 0,50 0,52 0,54 0,52
0,90 0,54 0,54 0,52 0,53 0,56 0,56
PRINTEX G 0,07 0,48 0,52 0,46 0,52 0,53 0,52
0,15 0,48 0,52 0,48 0,51 0,52 0,52
0,30 0,50 0,50 0,47 0,50 0,50 0,50
0,45 0,50 0,50 0,46 0,50 0,51 0,50
0,60 0,48 0,52 0,46 0,50 0,52 0,50
0,90 0,48 0,50 0,46 0,52 0,54 0,54
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Table 6 Dependence of average value of friction coefficient for PA-6 fibres with content of 0,07 to 0,90 % of various primary particle

size measured on pins with various surface character

SINT. COR.  BRIGHT Cr MAT Cr Al BRASS CERAMICS
PRINTEX L-6 0,536 0,546 0,513 0,526 0,55 0,543
NYLOPHIL SCHWARZ BLN 0,516 0,546 0,502 0,535 0,546 0,536
PRINTEX G 0,487 0,513 0,456 0,508 0,520 0,510
Decline of g in % 9,0 6,0 9,3 3,0 55 6,0

An additivation of PA-6 filament yarn by carbon
black PRINTEX G in range of 0,07 % to 0,9 % a de-
crease of fr for pins made from bright chromium and
aluminium was reached and approximately the same
values were measured for pins of sintered corundum,
mat chromium and ceramics. For pin made from
brass an interesting decrease of f;z from 0,53 to 0,50
(at 0,3 % of carbon black) followed by the increase
of frq up to 0,54 were measured.

At the lowest content of carbon black (i.e. 0,07 %)
the decrease of fyg was found in comparison with the
all 3 types of carbon blacks (from 18 to 51 nm) for
pins made from bright and mat chromium, brass,
ceramics and sintered corundum. Approximately the
same values were found for pin made from alu-
minium. At the highest carbon black content (0,90 %)
the value of frg is of 0,52—0,54 for all pins for carbon
black PRINTEX L-6 and NYLOPHIL schwarz BLN
(excluding pins made from sintered corundum, bright
and mat chromium, where values f;z were lower, that
is 0,56-0,50).

From the values mentioned in Table 5 average val-
ues of friction coefficients of PA-6 fibres were calcu-
lated for the content of various types of carbon blacks
from 0,07% to 0,90%. These values are shown in
Table 6.

As it follows from this table, the highest values of
frg for all carbon black types were measured for pins
made from bright chromium and brass and the low-
est values for pin from mat chromium. This knowl-
edge was already mentioned in Table 2 at evalua-
tion of testing PET fibres.

As can be seen from Table 6, with increasing of
the primary particle size in carbon black (from
0,18 nm to 51 nm) at it content in range from 0,07 to
0,90 % mass, in PA-6 fibres the decreasing of fric-
tion coefficient fibre/metal by approximately 3-9 % is
observed .

CONCLUSION

On base of achieved experimental results we can
say that with increasing of carbon black content the
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friction coefficient of PET fibres decreases. Up to the
content of 1,5% mass of carbon black the value of
this coefficient is lower than that for an ecru fibre
without carbon black. These additives have probably
solidifying character and equalise the fibre surface.
When the content of carbon black is over 1,5% mass
more and more unevenness appears on the fibre sur-
face.

Spun polymer type effects the value of frictional co-
efficient as well as polar character of carbon black
and polymer and their compatibility.

In the case of polyamide fibres, even various ef-
fects of carbon black on friction coefficient value fi-
bre/metal were measured it can be stated that with
increasing of primary particle sizes of carbon black
the friction coefficient decreases.

Guide and transporting parts of spinning or fibre
processing machines work as friction elements at
contact with fibre and their properties effect friction
forces that have arisen. A fibre surface character as
well as set technological conditions have substantial
effect on the level of these forces.

All these factors should be taken into account when
we want to produce high performance fibre with re-
quired properties.
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VPLYV OBSAHU ORGANICKYCH SADZi NA KOEFICIENT
TRENIA SYNTETICKYCH VLAKIEN

Brejka, O.

Vyskumny ustav chemickych viakien, a.s., 059 21 Svit, Slovenska republika

V procese pripravy i spracovania syntetickych via-
kien dochadza k ich kontaktu s vodiacimi prvkami a
ostatnymi €astami strojnych zariadeni. Vzajomna
interakcia je sprevadzana trenim vidkna na styénych
plochach. Zasadny vplyv ma charakter ich vzajom-
nych povrchov. Zvac¢Sovanim drsnosti vodiacich prv-
kov dochadza k naruSaniu povrchu vldkien, vzniku
prietrhov, chlpatosti, znizeniu pevnosti viakien...

Za ucelom dosiahnutia pozadovanych vlastnosti
syntetické vldkna su takmer vzdy v procese ich vy-
roby modifikované roznymi prisadami. Medzi bezne
pouzivané mdzeme zaradit farbiace prostriedky, ktoré
okrem vplyvu na zmenu kolorimetrickych vlastnosti
vplyvaju i na povrchové vlastnosti vliakien. Tento vplyv
zavisi od ich mnozstva, velkosti ich ¢astic a taktiez
vzajomnej znasanlivosti s prostredim.

V tomto ¢lanku je uvedeny vplyv obsahu organickych
sadzi o réznej velkosti primarnych Castic na trecie
vlastnosti viacerych druhov syntetickych viakien.

Boli pripravené viakna na baze PP, PA 6 a PET
polyméru s roznym obsahom organickych sadzi o r6z-
nej velkosti primarnych Castic. Meranie koeficientu
trenia sa prevadzalo F-metrom na vodiacich kolikoch
s nasledovnym typom povrchu: sinterkorund, chrom
leskly, chrédm matny, hlinik, mosadz a keramika.

Na zaklade dosiahnutych vysledkov sa da povedat,
Ze s narastajucim obsahom sadzi klesa u PET vlakien
koeficient trenia. Do obsahu 1,5 % hmot. sadzi ma

tento koeficient mensSiu hodnotu ako u rezného,
nemodifikovaného vlakna. Pravdepodobne tieto sadze
maju stuzujuci charakter, vyrovnavaju povrch viakna.
Nad 1,5 % hmot. sadzi sa zacina na povrchu vlakien
vyskytovat ¢oraz viac nerovhnomernosti. Samozrejme
tu ma svoj vplyv i charakter povrchu kolikov. Naj-
vacéSie hodnoty koeficientov trenia boli namerané
na kolikoch z lesklého chrému, hlinika, mosadze. Naj-
nizSie hodnoty koef. trenia sa dosiahli na koliku
z matného chromu.

Taktiez sa potvrdilo, ze so zvySovanim styCnej
plochy vlakno/kolik a teda i vytvarovanim vidkna sa
zvySuje koeficient trenia. Na velkost koeficientu trenia
ma vplyv i zvlakiiovany typ polyméru. Svoj vplyv ma
tu zrejme i polarny charakter sadzi a polyméru a ich
vzajomna zné3anlivost. V pripade polyamidovych via-
kien, aj ked boli namerané rézne vplyvy sadzi na
velkost koeficientu trenia viakno/kov, da sa povedat
Zze so zvySovanim velkosti primarnych Gastic sadzi
taktiez klesa koeficient trenia.

Na zaklade vy3Sie uvedenych poznatkov da sa
povedat, Ze na pripravu réoznych druhov viakien ma
svoj vplyv nielen charakter strojného zariadenia, resp.
drsnost styénych elementov, ale taktiez charakter
zvlaknovaného polyméru a obsah dalSich prisad.
Za ucelom pripravy kvalitnych vlakien s pozadova-
nymi vlastnostami je treba vziat vSetky tieto faktory
do avahy.
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PHYSICOCHEMICAL INVESTIGATIONS
ON THE PEROXIDE BLEACHING OF CELLULOSIC
TEXTILES MATERIALS
Part I. Kinetics of the decomposition of the hydrogen
peroxide and of the bleaching of cellulosic textile materials

Georgieva, A., Veleva, St.

University of Chemical Technology and Metallurgy, 1756 Sofia, 8 “Kl. Ohridsky” str.

The purpose of this study is to use the physicochemical approach to investigate the kinetics of
complex chemical process of bleaching cellulosic textile materials and the decomposition of the
bleaching agent — hydrogen peroxide, in the presence of caprolactam and polyethyleneglycol.

INTRODUCTION

Hydrogen peroxide is an affordable, cheap and
environmentally safe product. For this reason and for
the fact it produces a high degree of whiteness of
the fabric that is also thermoresistant, it has been
preferred as a bleaching agent in the preliminary treat-
ment of fabrics from cellulosic textile materials. An-
other advantage is the fact that hydrogen peroxide
can be used with different methods of bleaching. Its
disadvantage is that it has low stability in solutions.
It is prone to decomposition under the influence of
certain metallic ions, UV rays etc., to a degree un-
desirable for bleaching. This is why certain organic
or inorganic agents are added to the bleaching bath.
They are know as stabilizers.

As results of preliminary investigations, the authors
of this article propose the use of caprolactam and
polyethyleneglycol as non-traditional additives for sta-
bilizing the decomposition of the hydrogen peroxide
in the bleaching baths.

The purpose of this study is to use the physico-
chemical approach to investigate the kinetics of the
complex chemical process of bleaching cellulosic
textile materials and the decomposition of the bleach-
ing agent - hydrogen peroxide, in the presence of
caprolactam and polyethyleneglycol. Such a study
would establish the possible influence of these addi-
tives during the investigated process.

EXPERIMENTAL PART

Conditions of the experiments, analyses of the per-
oxide baths and of the bleached fabrics, as well as
the equipment meet the standards of [1]. Poly-
ethyleneglycol-400 and caprolactam were applied
respectively 5 g.I”" and 2 g.I"". The results were com-
pared to that of know stabilizers such as carbamide
-6 g.I”" and water glass — 6 g.I"". Temperatures used
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were 60 °C, 70 °C, 80 °C, 90 °C. The decomposition
of hydrogen peroxide was studied in the presence
and absence of fabric with a degree of whiteness (W)
—48 % and 68 %. To establish the kinetics of the proc-
ess the quantity of the hydrogen peroxide and the de-
gree of whiteness were tracked for 180 minutes, in the
course of bleaching.

RESULTS AND DISCUSSION

On the basis of experimental data for the change
of concentration of the hydrogen peroxide ¢y, in the
bleaching baths in the course of time, kinetic curves
were obtained, reflecting the decomposition of the
bleaching agent in different experimental conditions.
This is illustrated at figures 1, 2, 3, 4 for experiments
at 70 °C. Fig. 1 shows that in the presence of bleach-
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Fig. 2 Relationship between c,,o, and the time, polyethylene-
glycol-400, T = 70 °C: O — without fabric, ® — with fabric
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Fig. 3 Relationship between c ¢, and the time, caprolactam,
T = 70°C: O - without fabric, ® - with fabric

ing agent hydrogen peroxide only in the bleaching
bath, full decomposition of the bleaching agent oc-
curs 120 minutes from start. In the presence of
caprolactam as additive, decomposition of the per-
oxide slows down and the quantity of remaining such
in the absence of fabric is approximatelly 0.15 g.I”",
180 minute from the start (Fig. 3). With carbamide
which is know for its stabilizing effect on peroxide
solutions [2], there is a more prominent effect and
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Fig. 5 Relationship between in C and the time, caprolactam,
T =80°C: O — without fabric, ® — with fabric

the quantity of hydrogen peroxide for the same time
is 0.3 g.I"" (Fig. 4). An interesting observation was
made that the presence of cellulosic material in the
bleaching bath prevents fast decomposition of the
peroxide. This is valid for experiments without any
additive, but also for all additives (Fig. 1-4). This is
also been noted by other authors [3].

On the basis of experimental data it was established
that the reaction of the decomposition of the hydro-
gen peroxide is described by the following first de-
gree equation:

=~ dC/dt = kC 1
which is integrated to
InC = InCy ~ kt 2

In this equations V stands for the speed of decom-
position of the hydrogen peroxide, C is the concen-
tration after time t and C, is the starting concentra-
tion. Fig. 5 illustrates the fact that experimental re-
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Table 1 Kinetic parameters of the process of decomposition of hydrogen peroxide

Rate constants, k, min™

Additives without fabric with fabric

70°C 80°C 70°C 80°C
- 0.031 0.085 0.0130 0.033
PEG 0.024 0.080 0.0100 0.027
CPL 0.022 0.072 0.0060 0.025
CB 0.010 0.060 0.0080 0.023
WG 0.028 0.060 0.0083 0.020

Activation energy, E, J.mol™ Preexponential factor, |, min™
without fabric with fabric without fabric with fabric
- 73 477 64 262 6.80.10" 3.4010"
PEG 87 180 68 474 6.97.10" 3.25.10™
CPL 81 735 98 439 9.80.10" 4.80.10"®
CB 123 522 72 803 2.90.10% 1.25.10'®
WG 52 541 60 640 5.40.10° 2.50.10"

Table 2 Kinetic parameters of the bleaching of cellulosic textile
with hydrogen peroxide

Vo, % .min™ E, 1,
Additives
50°C 70°C 80°C J.mol™  min™
- 0.15 0.18 028 77334 4.9.10"
PEG 0.20 0.27 050 64365 7.3.10°
CPL 0.27 0.30 055 38808 1.2.10°
CB 0.21 0.25 048 77615 9.9.10"
WG 0.18 0.23 044 71257 3.7.10°

sults obtained for the decomposition of hydrogen per-
oxide in the presence of caprolactam, satisfy equa-
tion 2. Rate constants can be determined (k) for dif-
ferent temperatures and additives. Results obtained are
shown in the table 1. They definitely show that capro-
lactam and polyethyleneglycol decrease the value of
rate constants, both in the presence and in the absence
of fabric, which shows their stabilizing effect.
The Arhenius equation

k = A exp(—E/RT) (3)

when applied to the temperature dependency of k
allows to calculate two other important kinetic char-
acteristic of the reaction — the activation energy E
and the preexponential factor A. Their values are or-
dered in Table 1. The presence of additives in the
bleaching bath definitely hinders the process of de-
composition of the peroxide, which is proven by
higher activation energies as compared to those in
the absence of additives. This variable has a lower
values only in the case of the water glass which
shows that its mechanism of action is different. It is
known that the water glass gets hydrolized to silicium
acid, which highly developed surface with pronounced
adsorption qualities regarding the catalysts of the de-
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composition of hydrogen [4]. This is a reason for a
smaller degree of decomposition of the bleaching
agent. These facts and experimental data give rea-
sons to believe that stabilizing effect of the water
glass is not due to energy factors but probably to
structural changes of the solution, which can be re-
lated to the decrease of the preexponential factor.

Caprolactam and polyethylenegltycol are used for
the first time as additives for the peroxide bleach
baths. Results do not give evidence for their consid-
erable stabilizing of the hydrogen peroxide solutions.

The bleaching of cellulosic textile materials with
hydrogen peroxide is a complex heterogenious chemi-
cal reaction, where the solid phase is one of the rea-
gents and it changes in the course of the reaction.
The kinetics of such a process are described by an
exponental velocity law [5]. The authors of the present
study have determined that this law is also valid for
the kinetics of the reaction of bieaching of cellulose
textile materials with hydrogen peroxide [6]. In the
initial stages of the process there is a linear change
of the degree of whiteness in time. This lets us de-
termine the initial velocity

Vo = AWo/ At (4)

Values are presented in Table 2. Results show that
all additives increase the initial velocity of blenching.
This is most prominent with caprolactam.

The activation energies and preexponental factors
for the bleaching reaction with different additives are
determined on the basis of the temperature depend-
encies of those velocities (Table 2). It was established
that in the presence of additives the activation ener-
gies drop. The value of E is lowest for caprolactam.

It is worth mentioning that both in the process of
decomposition of hydrogen peroxide and in the
bleaching there is a simultaneous change of pre-
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exponental factor and activation energy. It was estab-
lished that in both cases there is a compensatory ef-
fect which can be presented as a general compensa-
tion effect for the two basic reactions of the complex
process (Fig. 6). It can be describes by equation 5

InA=a+bE (5)

The values of the coefficients are respectively
a=-28,b=37.10"

The kinetic compensation effect is an universal
quality of process in condensed systems and is related
to localizing the elementary acts of reactions in micro-
scopic fragments, and with the speed of redistribution
of energy in the system [7]. Change in the preexpo-
nental factor can reach as high as 10'-10"", so the
speed of reaction can be dramatically increased even
though activation energy goes up.

The reaction system in question, namely a water
solution of hydrogen peroxide — cellulosic textile mate-
rials — additives, is by nature a condensed system. The
proven kinetic compensaton effect shows that additives
used influence both the speed of decomposition of the
bleaching agent and the speed of bleaching. This is a re-
sult of a simultaneous increase or decrease of activation
energy and the preexponental factor.
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FYZIKALNOCHEMICKE SLEDOVANIE PEROXIDOVEHO
BIELENIA CELULOZOVYCH TEXTILNYCH MATERIALOV
Cast I. Kinetika rozkladu peroxidu vodika a kinetika
bielenia celulézovych textiinych materialov

Georgieva, A., Veleva, St.

University of Chemical Technology and Metallurgy, 1756 Sofia, 8 “KI. Ohridsky”
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Peroxjd vodika je dostupny, lacny a zdravotne neza-
vadny produkt. Z toho dévodu a zo skuto¢nosti, ze
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sa vyraba s vysokym stupiiom distoty, je termostabil-
ny ma prednost ako bieliace Cinidlo pri priprave a
spracovani celulézovych technickych materialov. Dal-
Sou vyhodou je skutognost, Zze peroxid vodika mozno
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pouzit pri réznych postupoch bielenia. Jeho nevyho-
dou je nizka stabilita v roztokoch. Ma sklon rozkladat
sa vplyvom niektorych ionov, UV Ziarenia atd’., o je
nevyhodou pri bieleni. Preto sa pouzivaju rézne orga-
nické a anorganické latky do bieliacich roztokov vo
funkcii stabilizatorov. Vysledkom zahajovacieho
vyskumu je pouzitie kaprolaktamu a polyetylénglykolu
ako netradi¢nych aditiv vo funkcii inhibitorov rozkladu
peroxidu vodika v bieliacich kupeloch.

Cielom tohoto Studia je pouzitie fyzikalnochemic-
keho pristupu k $tudiu kinetiky komplexnych chemic-
kych procesov bielenia celulézovych textiinych materia-
lov a rozkladu bieliaceho ¢inidla — peroxidu vodika za
pritomnosti kaprolaktamu a polyetylénglykolu.

Sledoval sa vplyv tychto aditiv na priebeh bieliaceho
procesu.

EXPERIMENTALNA CAST

Podmienky experimentov, analyzy peroxidovych
kupelov a bielenych tkanin sa hodnotili Standardnymi
metddami. Polyetylénglykol-400 a kaprolaktam boli
pouzité v koncentraciach 5 g/l a 2 g/l. Vysledky sa
porovnavali so znamymi stabilizatormi ako su karb-
amid (6g/l) a vodné sklo (6 g/l). Pouzili sa teploty
60 °C, 70 °C, 80 °C a 90 °C.

Rozklad peroxidu vodika sa sledoval bez pritom-
nosti a za pritomnosti tkanin so stupfiom belosti 48 %
a 68 %. Pre hodnotenie kinetiky tychto procesov sa
mnozstvo peroxidu vodika a stupen belosti sledovali
v priebehu bielenia 180 min.

VYSLEDKY A DISKUSIA

Na zaklade experimentalnych udajov pre meniace
sa koncentracie peroxidu vodika v bieliacich kupe-
foch v sledovanom Case ziskali sa kinetické krivky
rozkladu bieliaceho &inidla za réznych experimen-
talnych podmienok. Vysledky su ilustrované na
obr. 1-4 pre pokusy pri 70 °C.

Obr. 1 ukazuje, zZe za pritomnosti samotného bielia-
ceho &inidia H,O, v bieliacom kupeli dochadza k upl-
nému rozkladu H,O, v priebehu 120 min. Za pritom-
nosti kaprolaktamu ako aditiva, rozklad H,O, priebieha
pomalSie a mnozstvo zostatkového H,O, pri nepritom-
nosti tkaniny je 0.15 g/l po 180 min (obr. 3). S karb-
amidom, ktory je znamy stabilizaénym ¢inkom
na roztoky peroxidov, sa dosiahol va¢si vplyv a mnoz-
stvo H,0, za rovnaky &as bolo 0.3 g/l (obr. 4). Zauji-
mave porovnanie bolo urobené v tom, ze pritomnost
celuldzovych materialov v bieliacom kipeli zamedzuje
rychlemu rozkladu H,0,.

To plati pre experimenty bez pritomnosti aditiv i s
pritomnostou vSetkych aditiv (obr. 1—4). Toto bolo
potvrdené i inymi autormi [3]. Na zaklade experimen-
talnych udajov bolo zistené, Ze reakciu rozkladu H,0,
mozno vyjadrit rovnicou prvého stupna (1) a (2).
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Obr. 5 ilustruje skutognost, Zze experimentalne vy-
sledky ziskané pre rozklad H,0O, za pritomnosti kapro-
laktamu vyhovuju rovnici (2). Rychlostné konstanty
mozno urgit pre rdzne teploty a aditiva. Ziskané
vysledky su uvedené v tab. 1. Ukazuji, ze kapro-
laktam i polyetylénglykol znizuji hodnoty rychlostnych
konstant a to v pritomnosti i nepritomnosti tkanin, ¢o
poukazuje na ich stabilizaény vplyv.

Arheniova rovnica (3) dovoluje vypocitat dalSie dve
charakteristiky reakcie — aktivaénu energiu E a fak-
tor A. Ich hodnoty su dané v tab. 1. Pritomnost aditiv
v bieliacom kupeli spomaluje proces rozkladu per-
oxidu, zo dokazuju vy3Sie aktivacné energie v po-
rovnani so systémom bez aditiv.

Této veli¢ina ma nizSiu hodnotu len v pripade vod-
ného skla a ukazuje, ze mechanizmus vplyvu je iny.
Je zname, ze vodné sklo hydrolyzuje na kyselinu kremi-
gitu, ¢o velmi zvy3uje povrch s vyraznymi adsorpcnymi
vlastnostami vzhfadom ku katalyzatoru rozkladu H,O,
(4). To je dovod niz3ieho rozkladu bieliaceho cinidla.
Tieto faktory a experimentalne Udaje opravriuju verit,
Ze stabilizujuci Géinok vodného skla nie je spésobeny
energetickymi faktormi, ale pravdepodobne struktural-
nymi zmenami roztoku, ktoré mézu byt spojené so zni-
Zzenym preexponencialnym faktorom.

Kaprolaktam a polyetylénglykol su pouzité ako aditi-
va pre peroxidovy bieliaci kupel po prvy raz. Vysledky
udavaju dbékaz o ich znacnom stabilizujucom Gcinku
na roztok H,Os.

Kinetika bielenia (jej rychlost) je popisana exponen-
cialnym pravidlom (5), ktoré plati aj pre kinetiku bie-
lenia celuldzovych textilnych materidlov s H,0, (6).
Podiatky kinetiky mozno stanovit podla (4). Ziskané
vysledky su uvedené v tab. 2 a ukazuju, ze vSetky
aditiva zvy3uju pociato€nu rychlost bielenia. Najviac
v8ak kaprolaktam. Aktivacné energie a preexponen-
cialne faktory ziskané z teplotnych zavislosti kinetiky
ukazuju na vyhodnost pouzitia kaprolaktamu. V pro-
cese rozkladu H,O, a bielenia je su¢asna zmena
preexponencialneho faktora a aktivacnej energie
vysvetlovana ako vieobecny kompenzacny efekt pre
dve zakladné reakcie komplexného procesu (obr. 6)
a moze byt popisana rovnicou (5). Kineticky kompen-
zacny efekt je univerzalna kvalita procesu v konden-
zovanych systémoch a vztahuje sa na lokalizaciu
zékladnych aktov reakcii v mikroskopickych kom-
ponentoch a na rychlost redistribucie energie v sys-
téme (7). Zmeny preexponencialneho faktora mézu
dosiahnut hodnoty 10’-10"", takZe rychlost reakcie
sa méze podstatne zvySit dokonca i vtedy, ak stipne
aktivaéna energia.

Skumany reakény systém t.j. vodny roztok H,O, —
celulézovy textilny material — aditivum je kondenzo-
vany systém. Dokazany kineticky kompenzadny efekt
ukazuje, ze pouzité aditiva ovplyvriuju rychlost bie-
lenia. Je to vysledok sucasného zvysenia alebo znize-
nia aktivacnej energie a preexponenciaineho faktora.
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BLENDED FIBRE-FORMING POLYMER SYSTEM PP/
POLYAMIDEUREA |II.
Properties of Modified PP Fibres.
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Slovak University of Technology in Bratislava, Faculty of Chemical Technology, Bratislava, Slovak Republic

#Chemical Faculty of VUT Brno, Czech Republic

In the paper the preparation and some properties of blended fibres PP/Polyamideurea are
presented. Modified PP fibres have better sorption and electric properties (higher sorption of water
vapour and dyestuffs, lower electrostatic charge) and changed tensile properties e.g. lower te-
nacity.

In dieser Arbeit werden die Ergebnisse der Herstellung der Fasern aus den Spinnstoffmischungen
von PP/Polyamideharnstoff und ihre Eigenschaften presentiert. Die Fasern zeigen eine héhere
Sorptionkapazitat fiir die Wasserddmpfe und die Farbstoffe, die herabgesetzte elektrostatische
Aufladung und die verédnderten mechanischen Eigenschaften.

B cratpu TpeaararoTca pe3yyJabTaThl MOATOTOBKH U ONMPEACIIEHNS HEKOTOPBIX CBOHCTB CMECHBIX BOJIOKOH
HOHHHPOHPIHCH/HOJ'IHMO'{CBHHa. MOHPHbHHBIpOBaHLIC BOJIOKHA 0003HaYaroTCA JTYHYUIHAMBI COpGHKOHHLIMH
CBOMCTBaMH (COpGI.IPlﬂ BOISHOH napsi, KpaCHTCHﬂ), TIOHM)XCHBIM JJIEKTPHYECKHM 3apsaIOoM H H3MCHCHBIMH
MeXaHUYECKUMBI CBOHCTBaMBI (CHH)KGHPIC HpO‘{HOCTH)

V predlozenej praci su prezentované vysledky pripravy zmesnych vlaken PP/polyamidmocovina
a niektoré ich vlastnosti. Zmesné vildkna maju (v zavislosti od obsahu polyamidmocoviny) vysSiu
sorpciou vodnych par a farbiv, niZsi elektrostaticky naboj a zmenené mechanické vlastnosti (napr.

nizsiu pevnost).

INTRODUCTION

Modification of synthetic fibres is always directed
to improwing of certain end-use properties. Modifi-
cation of polypropylene (PP) fibres is frequently ori-
ented to the better electric properties, hydrophility and
dyeability [1-7].

Improving of these properties is possible by add-
ing some effective additive(s) and by preparing of
blended M/F polypropylene fibres, by changes of fi-
bre cross section or by mixing of PP fibres with other
ones, resp. [8-9].

It is commonly known that the introduction of oxy-
gen, sulphur or nitrogen atoms into the chain of polya-
mide increases the moisture absorption and solubil-
ity. The solubility can be supressed by copolymeriza-
tion i.e. by preparing the copolyamides with effective
amount of suitable comonomer containing the active
(e.g. nitrogen) atom in a suitable form [10-12].

The preparation of certain copolyamides or other
similar copolymers and its application in the blends
with PP is one of the ways to prepare modified
blended PP fibres with better sorption properties.

In the presented paper we used polyamideureas
(with nitrogen atom in the form of substituted pipera-
zine ring) for improving properties of PP fibres.

14

EXPERIMENTAL

The preparations of polyamideureas (PAU) and the
polypropylene modified with 1-5 wt. % of PAU are
reported in the previous paper [13, 14]. Blends of.
PP + PAU were spun into fibres at the temperature
T,=230°C, T,= 240°C, T;= 240 °C and drawn at
T4 = 120 °C to the ratio A = 3 by the experimental
apparatus.

Electrostatic charge of the fibres without lubricant
was measured by the device EP-68 before and after
washings in the detergent RADION, ¢ = 3 g.dm™,
T =30°C, t = 15 min. After each washing the deter-
gent was perfectly removed by permanent rinsing of
flowing water during 20 min and the sample was dried
at the ambient temperature (Tab. 1).

Tab. 1 Sorption of water vapour of unmodified PP fibres and PP
fibres modified with PAU

Sorption of water vapour, wt. %

System Concentration of additive, wt. %
0 1 1.5 2 25 3 5
PP+ PAU1 012 018 022 042 053 062 0.65

PP + PAU2 0.12 022 0.28 045 0.68 0.88 0.91
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Sorption of water vapour was determined by gravi-
metric method and the value expresses the amount
of water vapour in the fibres at 65% RH and T =
22°C (Tab. 2).

Tab. 2 Electrostatic charge of unmodified PP fibres and PP
fibres modified with PAU

Number Static charge, kV
System of Concentration of additive, wt. %

washings 0 1 156 2 25 3 5

PP - >8 55 35 41 40 42 25
+ 1 >8 54 53 58 61 50 30
PAU1 5 >8 60 62 61 51 52 43
PP - >8 56 35 26 19 16 15
+ 1 >8 34 24 23 18 14 15
PAU2 5 >8 42 23 22 18 20 14

detergent — RADION, ¢ = 3 g.dm™, T = 30°C, t = 15 min

Dyeing of the PP and blended fibres was carried
out in the solution (of acid dyestuffs) or dispersion
(of disperse dyestuffs) at the appurtenant conditions
reported below the Tab. 3 and Tab. 4. Dyed fibres
were dissolved in the solvent and by using the cali-
brated straight line the amount of fixed dyestuff was
determined. The exhaustion curves (Tab. 4) as a de-

pendence of the amount of fixed dyes versus time of

dyeing (for two acid dyestuffs) were measured.

Strenght o, elongation of break £ and Young modu-
lus in fraction M were obtained from measurements
by INSTRON 3710-016 (Tab. 5).

Tab. 3 Amount of fixed dyestuff versus type of polyamideurea
and dyestuff

Type of dyestuff

System Fixed dyestuff, mg.g™'
1 2 3 4 5
PP 7 6 1 1.5 04
PP + 3 wt. % PAU1 16 11.3 21 1 1.5
PP + 3 wt. % PAU2 175 118 209 1 05

Concentration of dyestuff in the dyeing bath ¢, = 3 g.dm=

T4=85°C, t3=2h

1 - C.|.Acid Blue 78; 2 — C.I.Acid Red 118; 3 — C.l.Acid Yel-
low 42; 4 — C.|.Disperse Yellow 60; 5 — Foron Brill Blau (dis-
perse), mg.g™' — amount of dyestuff in mg fixed by one gram
of fibre

Tab. 4 Dyeing of PP fibres modified with 3 wt. % of polyamide-
urea PAU versus time - exhaustion curve at T4 = 100 °C,

¢y =3 g.dm?
Type Time of dyeing, min
of dyestuff Fixed dyestuff, mg.g™'
4 10 30 60 90
C.l. Acid Yellow 42 16.7 227 265 280 28.0
C.l.Acid Blue 78 151 288 326 333 333

Vlidkna a textil 4 (1) 14—17 (1997)

Tab. 5 Mechanical properties of unmodified and modified PP

fibres

B Concentration of additive, wt. %

System roperty 0 1 2 3 5
PP g, cN.dtex' 288 284 211 214 217

+ €, % 207 118 121 155 124
PAU1 M, cN.dtex' 0.108 0.088 0.114 0.154 0.158
PP o, cN.dtex' 288 285 282 277 241

+ € % 207 145 208 199 182
PAU2 M, cN.dtex' 0.108 0.111 0.115 0.114 0.108

o — tenacity, € — elongation to break, M — initial modulus

DISCUSSION

Properties of PP fibres modified by polyamideurea
are influenced by several aspects:

1. different chemical structure of nonpolar macromole-
cules of PP and polar character of PAU

2. irregular geometrical structure of macromolecules
of PAU as a copolymer having polar ternary ni-
trogen, amide, urea and terminal amine groups
plus bulky piperazine rings

3. molecular weight of PAU1 and PAU2 (different
each other but much lower in comparison with PP)

4. changes in the morphological structure of blended
fibres with higher internal accessibility. Due to this
accessibility the polar atoms and groups of PAU
are able to fix low molecular weight polar agent
(water, dyestuff).

These four aspects influence more or less each
determined property. The sorption of water vapour
is positively influenced by modification with PAU,
more with PAU2 (higher molecular weight and higher
content of polar comonomer in comparison with
PAU1) and the sorption rises with the amount of PAU
in the blended fibres (Tab. 1).

The different character of PAU and PP and higher
sorption of water vapour cause better electric prope-
rties.

The electrostatic charge of PP fibres modified by
polyamideureas (PAU) is much lower and decreases
with the amount of PAU. The positive influence is
greater by using the PAU2 due to its higher molecu-
lar weight and higher content of piperazine deriva-
tive (Tab. 2). The higher number of washings slightly
but negatively influences the electrostatic charge
especially in the case of PAU1 caused by its lower
molecular weight and higher washability in the de-
tergent.

The values of electrostatic charge for the PP fibres
modified by PAU2 are stabilized already after the first
washing and after 5 washings the electrostatic charge
does not change at all.

The dyeing of blended PP fibres is characterized
by other aspects too. The value of fixed dyestuff (af-
ter 2 hours dyeing — Tab. 3) is influenced also by
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the type of dyestuff. The polar character of additive
favorises the acid dyestuffs in comparison with the dis-
perse ones. According to acquired results (Tab. 3) the
disperse dyestuffs are not profitable at all. Among acid
dyestuffs we can see also a little differences in the
amount of fixed dyestuff as a dependance of the type.

The maximum amount of dyestuff after 2 hours
dyeing at T = 85 °C and pH = 3.5 is much lower (for
C.l. Acid Blue 78 and C.I. Acid Yellow 42) than after
90 min dyeing at T = 100 °C i.e. the dyeing at the
highest temperatures is more effective. From the ex-
haust curves (Tab. 4) we can see that the blended
fibres are almost completely dyed after 30 min of
dyeing and double time of dyeing (60 min) does not
change the amount of fixed dyestuff essentially.

From the tensile properties of experimental blended
PP fibres (Tab. 5) we can conclude that the maximum
changes of elongation to break and initial modulus
occur at the amount of 1 wt. % of PAU and especially
for PAU1 (lower molecular weight). The amount of PAU
and its molecular weight essentially influence tenacity
of blended fibres. Tenacity falls with higher amount of
PAU more for PP fibres modified by PAU1.

CONCLUSIONS

1. The sorption of water vapour increases with the
amount of PAU in modified PP fibres.

2. The electrostatic charge of PP fibres modified by
polyamideurea (PAU) is positively influenced and
it falls with the amount of PAU.

3. Low electrostatic charge is stable even after sev-
eral washings of modified PP fibres in detergent.

4. Dyeing of PP fibres modified by 3 wt. % of PAU2
is effective and relatively fast. The effective time
of dyeing at T = 100 °C is 30 min.

5. Tenacity, elongation to break and initial modulus
are influenced more or less according to the type
and amount of PAU.
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ZMESNY VLAKNOTVORNY POLYMERNY SYSTEM
PP/POLYAMIDMOCOVINA L.
Vlastnosti modifikovanych viaken PP/Polyamidmoc¢ovina

Kristofi¢, M., Marcincin, A., Ujhelyiova, A., *Prchal, V.

Chemickotechnologicka fakulta STU, Bratislava, Slovenska republika

* Chemicka fakulta Vysokého uéen/ technického, Brno, Ceska republika

uvoD

Modifikacia syntetickych vlaken je vzdy orientovana
na zlep$enie niektorych ich tzitkovych vlastnosti. Mo-
difikacia polypropylénu (PP) je &asto usmernena na
zlepSenie elektrickych vlastnosti, hydrofility a vyfarbi-
tefnosti [1-7].

Zlep$enie tychto vlastnosti je mozné pridanim niek-
torého ucinného aditiva (aditiv) a pripravou zmesnych
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M/F polypropylénovych vidken, zmenou geometrie, Ci
zmesovanim PP vlakien s inymi viaknami [8-9].

Je zname, Ze zavedenie atomu kyslika, siry alebo du-
sika do retazca polyamidu zvySuje sorpciu vihkosti
a rozpustnost. Rozpustnost méze byt potlatena kopo-
lymerizaciou t.j. pripravou kopolyamidov s u€innym
mnozstvom vhodného komonoméru, ktory obsahuje ak-
tivny atém (napr. dusik) vo vhodnej forme [10-12].

Priprava kopolyamidov alebo inych podobnych kopo-
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lymérov a ich pouzitie v zmesi s PP je jedna z moznych
ciest k priprave modifikovanych PP vidken s lepSimi sor-
pénymi viastnostami.

V predlozenej praci sme pre zlepSenie vlastnosti PP
vlaken pouzili polyamidmocoviny (PAU) s atémami dusi-
ka vo forme substituovanych piperazinovych cyklov.

EXPERIMENTALNA CAST

Priprava polyamidmocovin (PAU) a polypropylénu mo-
difikovaného 1-5 % hm. PAU je popisana v pracach
[13-14]. Zmesi PP + PAU boli zvlaknené pri teplotach
T, =230°C, T, = T, = 240 °C a vydiZené pri Ty = 120 °C
na diziaci pomer A = 3 na experimentalnom zariadeni.

Elektrostaticky naboj nemodifikovanych i modifikova-
nych PP vlaken (bez preparacie) bol zmerany na pris-
troji EP—68 pred a po praniach v pracom prostriedku
RADION, ¢ = 3 g.dm™, T = 30°C, t = 15 min. Po kaz-
dom prani bol praci prostriedok dokonale odstraneny
nepretrzitym vypieranim teclcou vodou poéas 20 min
a vzorka bola vysusena pri teplote miestnosti.

Vysledky st uvedené v Tab. 1.

Sorpcia vodnych par bofa stanovena gravimetricky a jej
hodnota vyjadruje mnozstvo vodnej pary vo vlakne pri
65 % RH a T = 22 °C. Vysledky su uvedené v Tab. 2.

Farbenie PP a modifikovanych vidken bolo vykona-
né v roztoku (kyslych farbiv) alebo disperzii (disperz-
nych farbiv) za podmienok uvedenych pod Tab. 3
a Tab. 4. Vyfarbené viakna boli rozpustené v rozpus-
tadle a pomocou kalibraénej krivky bolo stanovené
mnozstvo viazaného farbiva. Vytahovacie krivky ako
zavislost mnozstva viazaného farbiva v zavislosti od
¢asu farbenia (pre dva typy kyslého farbiva) st uve-
dené v Tab. 4.

Pevnost, taznost a Youngov modul boli ziskané z me-
rani na pristroji INSTRON 3710-016 (Tab. 5).

DISKUSIA

Vlastnosti PP viaken modifikovanych polyamidmoco-
vinami ovplyviuju viaceré aspekty:

1. rézna chemicka Struktira nepolarnych makromole-
kul PP a polarny charakter PAU

2. nepravidelna geometricka Struktira makromolekul
PAU ako kopolyméru majlceho v retazci polarny ter-
ciarny dusik, amidické, mocovinové a koncové ami-
no skupiny plus objemné piperazinové cykly

3. molekulova hmotnost PAU 1 a PAU 2 (r6zna nav-
zajom a podstatne nizSia v porovnani s PP)

4. zmeny v morfologickej Struktire zmesnych viaken
a vy8Sia vnitornd pristupnost, v désledku ktorej su
poldrne atémy a skupiny PAU schopné viazat po-
larne, nizkomolekulové latky (voda, farbiva).

Tieto Styri dolezité aspekty viac ¢i menej predurduiju
kazdu vlastnost. Sorpcia vodnych par je modifikaciou

s PAU kladne ovplyvnena, viac pouzitim PAU 2 (vys-
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§ia molekulova hmotnost a vy$si obsah polarneho ko-
monoméru) a sorpcia stupa s obsahom PAU v zmes-
nych vidknach (Tab. 1)

Rézny charakter PAU a PP a vy$$ia sorpcia vod-
nych par spdsobuju zlepSenie elektrickych vlastnosti.
Elektrostaticky naboj PP vlaken modifikovanych polya-
midmocovinami je ovela nizsi a so stupajucim obsahom
PAU sa znizuje. Pozitivny vplyv PAU 2 je vys§Si v dosled-
ku jej vySSej molekulovej hmotnosti a vy$Sieho obsa-
hu derivatu piperazinu (Tab. 2). Vy3si pocet prani ne-
gativne vplyva na elektrostaticky naboj, najma v pripa-
de PAU 1, €o je zapriCinené jej nizSou motekulovou
hmotnostou a vy8Sou vypratelnostou v pracom pros-
triedku. Hodnoty elektrostatického naboja PP vlaken
modifikovanych PAU 2 sa stabilizuju uz po prvom pra-
ni a po 5 praniach sa elektrostaticky naboj vobec neme-
ni.

Farbenie zmesnych PP viaken je charakterizované aj
inymi ako vyS$Sieuvedenymi aspektami. Hodnoty mnoz-
stva viazaneho farbiva (po 2 hodinach farbenia — Tab. 3)
su ovplyvnené aj typom farbiva. Polarny charakter adi-
tiva uprednostriuje kyslé farbiva v porovnani s disper-
znymi. V sulade s vysledkami v Tab. 3 disperzné far-
bivd su nepouzitelné. Medzi kyslymi farbivami tiez
mdzeme vidiet mensie rozdiely v mnozstve viazaného
farbiva ako dbsledok charakteru farbiva.

Maximaine mnozstvo viazaného farbiva po 2 hodinach
farbenia pri T=85°C apH = 3,5 je ovela nizSie (pre
C.l. Acid Blue 78 a C.I. Acid Yellow 42) ako po 90 min
farbenia pri T=100 °C, ¢o znamena, Ze farbenie pri vys-
3ej teplote je ucinnejSie. Vytahovacie krivky (Tab. 4)
poukazuju na fakt, Ze zmesné vlakna su takmer Uplne
vyfarbené po 30 min a dvojnasobny &as farbenia pod-
statne neovplyvni mnozstvo viazaného farbiva.

Mechanické vlastnosti (Tab. 5) experimentalnych
zmesnych viaken (faznost a Youngov modul) sa naj-
viac zmenia pri obsahu 1 % hm. PAU a hlavne pre PAU
1 (nizSia molekulova hmotnost). Obsah PAU a jej mo-
lekulova hmotnost podstatne ovplyvnia pevnost zmes-
nych vlaken. Pevnost klesa s obsahom PAU, viac pre
PP vlakna maodifikované PAU 1.

SUHRN

1. Sorpcia vodnych par modifikovanych PP vlaken stu-
pa s obsahom PAU.

2. Elektrostaticky naboj PP vlaken modifikovanych PAU
je kladne ovplyvneny a klesa so zvySujucim sa ob-
sahom PAU.

3. Nizka hodnota elektrostatického naboja je stabiina
po viacerych praniach modifikovanych PP vidken
v pracom prostriedku.

4. Farbenie PP vlaken modifikovanych s 3 hm. % PAU 2
je ucinné a relativne rychle. Efektivny ¢as farbenia
pri T= 100 °C je 30 min.

5. Pevnost, taznost a Yuongov modul su viac alebo
menej ovplyvnené typom a mnozstvom PAU.
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PROPERTIES OF INTEGRATED FABRICS
WITH PP FIBRES

Murarova A., Jambrich M., "Vyskoéil I.

CHTF-STU Bratislava,
"VVUBP Bratislava, Slovak Republik

V tomto ¢lanku pojednavame o Struktire a vlastnostiach integrovanych textilii na baze
polypropylénovych , bavinenych a viskézovych viakien.

In the article we present the structure and properties of integrated fabrics with polypropylene,

cotton and viscose fibers.

CraTes nocesuicHa CTPYKTYpPEC H CBOMCTBAM TEKCTHJIBHBIX HM3JENIHH Ha OCHOBE TNMOJIHNIPONTHJIEHOBBIX,

XIIOH‘JBTOﬁyMa)KHLIX H BHCKO3HBIX BOJIOKOH.

In dem vorliegenden Artikel ist Uber die Struktur und die Eigenschaften von integrierten Textilien,
die aus der polypropylene Fasern, Baumwolle und Viscose hergestellt sind, behandelt.

INTRODUCTION

Polypropylene fibres (PP) belong to the youngest
generation of large-scale produced chemical fibres
and they are on the second position after PET fibres.

A dramatic development of PP fibres is conditioned
by a sufficient amount of the basic raw material,
favourable price, simpler preparation as well as by their
properties which enable the wide application in the field
of home textiles, technical textiles and clothing.

The main assortment of produced fibres, fibrous and
other materials is following: monofilaments, multi-
filaments, staple fibres, nonwoven textiles (spunbonds,
melt-blowns ), tapes, split films and other. The men-
tioned basic types of PP fibres and fibrous materials
are produced in a large scale of assortments. The
broad assortment is based on the production of PP
fibres with changed geometry, structure, on the ba-
sis of blend of polymers (multicomponent), on the
additivity of organic and inorganic substrates, on the
surface treatment by finishing agents and by other
physico-chemical modification.

The main fields of application of fibres, fibrous and
other PP materials are following: carpets, underlays,
rugs hygiene textile products, tapes, ropes, clothing
(home, sport, children’s, protective), geotextiles and
agrotextiles, wraps and big bags/FIBC, technical tex-
tiles (filter and sorptive materials, for motorcar indus-
try and composites, ECO-textiles), textiles for medi-
cine and other.

PP fibres possess some specific characteristics
predetermining them to the users sectors such as
socks, pantyhose, underwear, leisure wear, outerwear
and heavy physical and climatic load area as well.
PP fibers blended with other fibers can ensure a com-
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plex of desired quality parameters of blended textile
fabrics according to Table 1.

At designing new textile materials determined for
clothing besides the composition of fibers the influ-
ence of the macrostructure of the textile fabric upon
end-use properties is very important.

On the base of structure and macrostructure of
fibers and textile fabrics follow the basic physico-
mechanical and end-use properties of textile fabrics
from the point of view of requirements upon the cloth-
ing, i.e. at the application of new textile fabric for cloth-
ing they are mainly taken into account the clothing
and physiological properties of textile fabric.

The quality of the textile clothing is affected by many
factors ranging from material characteristics of fibers
over designing parameters of fabrics up to the user's
conditions of the clothing. The bio-activity of fibers
and textile fabrics in the clothing weared by a man
is considered by him, being a biological personality,
in a different way, too.

A feeling of comfort which a man has in a condi-
tion of rest or at a heavy physical load is generally
given in the case when skin temperature is being
32 °C and relative air humidity underneath a clothing
is being from 40 to 60 % with a mild air flow. At every
human activity, in a condition of rest, at a heavy physi-
cal load or in extreme climatic conditions the ther-
moregulatory mechanism of organism acts. In this
cooperation a clothing has a big function. While
sweating a fast sweat removal is nacessary for main-
taining a clothing convenience. That is why an opti-
mum clothing model has to ensure water vapours and
heat transfer off the skin and in addition to it to main-
tain good heat-insulating properties in case of need.
A clothing having mentioned contrary properties (e.g.

Vidkna a textil 4 (1) 18—24 (1997)



Table 1 Some of basic and end-use properties of fibers

Property PP Cotton PES PA PAN Wool
Surface dyeing - +++ ++ 4+ + 4+
Chemical stability +++ + + ++ ++ +
Thermal stability - + ++ + + +
Biological stability +++ - +++ ++ +++ -
Tenacity +++ ++ +++ +++ ++ +
Elongation ++ + ++ +++ ++ ++
Recovery + + ++ +++ ++ ++
Form stability +++ - +++ ++4+ +++ —
Electrostatic charge +++ - +++ +4+ +4+ -
Moth resistant +++ +++ +++ ++ 4+ -
Maximum wash temperature 30 100 80 60 40 40
Capillary moisture transport +++ + + ++ + +
Water vapour permeability +++ + ++ + ++ +
Moisture receptivity - +++ + + - +

+++ high, ++ middle, + low, — very low

intended for sportsmen and for wearing in extremely
cold weather...) can be made on the basis of know-
ledge of relations between composition, structure and
clothing and physiological properties of textile fabrics.
Physiological properties of textile fabrics ensure
mainly these end-use properties:
air permeability,
water vapour permeability,
sorption properties (sorption of water and dyestuffs)
— thermal resistance per square unit,
— thermal absorptivity,
— static charge removeability.
In a hierarchy model of objective and complexe
evaluation of the textile fabric quality in clothings there
are modern methods enabling the measurement of

Fig. 1 SEM photograph of fabric of 100% cotton, back side

Vidkna a textil 4 (1) 18—24 (1997)

influence of fabric layer upon different physiological

activities of a man in a rest condition and at different

physical load, e.g.:

— subjective feeling of moisture and heat in a cho-
sen group of person,

— relative air humidity underneath a clothing,

— pulse frequenty,

— skin temperature development,

— thermal-insulating value.

Thermal-insulating values of fabrics expresed by At
in °C were measured and evaluated by means of
thermovision method enabling direct and contactless
temperature measurement in a condition of rest and
load of a man, applying a thermovision camera AGA
680 medical.

4891
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Fig. 2 SEM photograph of blended covering fabric of PP/cotton
back side
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Fig. 3 SEM photograph of integrated fabric of PP/cotton cotton  Fig. 5 SEM photograph of integrated fabric of PP/cotton cross-
check side section

Fig. 4 SEM photograph of integrated fabric of PP/cotton PP loop  Fig. 6 SEM photograph of blended fabric of PP/cotton and vis-
backing cosefcotton, cotton backing

Temperature distribution on the surface of a skin EVALUATION OF RESULTS
is being projected on a colour map-thermogram. By
comparison of thermograms of clothed and unclothed Morphological and macromorphological structure of
examinant the share of a fabric layer in thermal in- blended knitted fabrics is recorded on the SEM pho-
sulation is determined. tographs, Fig. 1-10. PP fibers are thicker with differ-
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Fig. 7 SEM photograph of blended fabric of PP/cotton PP fibers

on check side

1000 4837

Fig. 9 SEM photograph of blended fabric of viscose/cotton vis-
cose on check side

Fig. 8 SEM photograph of cotton fibers

ent morphological structure when comparing with
cotton and viscose fibers. Considerably different
macromorphological structure of the knitted fabrics
is mainly supported by a different design on reverse
and check sides of the loop and filling.
Macromorphological structure corresponds to the

Vigkna a textil 4 (1) 18—24 (1997)

Fig. 10 SEM photograph of PP fibers

basic and mechanical properties of knitted fabrics. In
view of different thickness and unit weight of knitted
fabrics are their tenacity, elongation at break and stiff-
ness of great difference, Table 2,

Physiological properties, Table 3 are to a consid-
erable extent dependent upon a macrostructure of

21



Table 2 Some of basic and mechanical properties of PP blended fabrics of different designs

Integrated Covering Fabrics Filling cotton Filling cotton
Prpperty cotton/PP loop cotton/PP 100% cotton PPj/cotton viscose/cott.
Thickness, [mm] 1,6 0.9 0,7 1,6 1,7
Unit weight, [g/m?] 220 215 140 315 270
Tenacity, [N]
longitudinal 175 465 180 400 170
transverse 125 335 105 340 185
Elongation, [%]
longitudinal 82 135 145 115 90
transverse 280 215 210 185 1565
Stiffness, [mN/cm]
longitudinal 5,3 3,1 0,7 3,6 3,7
transverse 3,6 1.1 0,5 6,7 3,5
Table 3 Physiological properties of blended fabrics with different desing
Integrated Covering Fabrics Filling Filling
Property cotton/PP cotton/PP 100% cotton cotton
loop cotton PP/cotton viscose/cott.
Air permeability, [m®/m?s] 1,8 0,9 1,3 0,9 1,7
Water vapour, [s] 24,9 22,5 23,3 32,5 31,6
Thermal absorptivity, [J/m?s"2K]
face side 115 140 115 135 115
back side 85 135 110 135 115
Thermal resistance, [10°Km%/Wj] 34 17 14 32 35
Electrical potencial, [kV] 0,35 0,20 0,10 0,15 0,15
Half-time of discharge, [s] 2,6 1,8 1,6 3,0 4,0

knitted fabrics, some part is ensured by the molecu-
lar structure and morphology of fibers. Correlation
between physiological and mechanical properties isn't
important.

Air permeability being a degree of ventilation abil-
ity is the highest with integrated knitted fabric with
loop. This knitted fabric also has the warmest han-
dle. Creation of an electric potential is adverse with
integrated knitted fabric with PP loop, but a speed of
discharge is higher than with knitted fabric with a fill-
ing desing element.

Evaluation of blended knitted fabrics from the point
of view of their influence upon physiological activi-
ties shared the amount of 50% PP fibers and 50%
cotton fibers is being comparable with knitted fabrics
made of pure cotton, Table 4. Time to reach 100%
relative humidity underneath a clothing with integrated
knitted fabric is the shortest one for the reason that
the load experiment was realized at room tempera-
ture of 25°C, however integrated knitted fabric
reaches high thermal-insulating values allowing its
application for physical load at low and very low tem-

Table 4 Influence of blended fabrics on man’s physiological activities

Integrated Covering Fabrics Filling Filling
PROPERTY cotton/PP cotton/PP 100% cotton cotton
loop cotton PP/cotton viscose/cott.
Time of obtainment of 100%
underneath a clothing moisture, [min.] 12 21 16 18 15
Skin temperature
after 15 min. load, ['C] 31 32 31 32 33
Pulse frequency after 15 min. load,
[number of pulses/min.] 130 160 130 120 115
Thermal-insulating
values At, ['C]
in a rest condition 4,5 4,0 3,5 4,5 3,0
in a load condition
15 knee bends/15 s - 3,0 3,0 4,0 4,0

At is a difference between a skin temperature of unclothed examinant and a temperature behind textile layer of clothed examinant in

the sphere of concern

22

Vidkna a textil 4 (1) 18—24 (1997)



temperature under a clothing,°C

33E
28 |- —
23+
18 —m—+——t+++—++-—4t———t
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31

physical loading, min

—-=— integrated fabric of PP/cotton

—— covering fabric of PP/cotton

—¥— cotton

Fig. 11 Temperature under a clothing — spine side

peratures. The given fact also confirms the growth
of temperature of atmosphere under clothes, Fig. 11.

Another type of knitted fabric blended with PP fibers
being a covering fabric shows a low air permeability
resulting in incressed inconvenience at physical ioad
causing an increased pulse frequency, Table 4.

PP fibers in a knitted fabric with a cotton filling in-
crease the stiffness and tenacity when comparing with
viscose/cotton knitted fabric with cotton filling.

In addition a blended PP knitted fabric with cotton
filling has a lower air permeability and relatively higher
thermal-insulating value determined by the thermo-
vision method in comparison with the knitted fabric
viscose/cotton, that’s why it is more suitable for colder
weather.

CONCLUSION
At PP textile fibers application for knitted fabrics with
appropriate solved design of fabric intended for par-

ticular kind of clothing, 50% of cotton fibers can be
replaced. In view of specific properties of PP fibers

Vldkna a textil 4 (1) 18—24 (1997)

we find blended knitted fabrics with PP fibers suit-
able for application with thermoclothings as well as
for clothing under bigger physical loading.
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Vlastnosti integrovanych textilii s PP viaknami

Murérova, A., Jambrich, M., *Vyskodil, 1.

CHTF-STU Bratislava,
*VVUBP Bratislava, SR

Polypropylénové vidkna (PP) patria k najmlad3ej gene-
racii velkokapacitne vyrabanych chemickych vlakien
a patri im druhé miesto za PET vidknami.

Prudky rozvoj PP vlakien je podmieneny dostatoénym
zdrojom zakladnej suroviny, priaznivou cenou, jednoduch-
Sou pripravou a ich vlastnostami, ktoré umozriuja Sirokd
aplikaciu v oblasti bytového textilu, technickych textilii
a obliekani.

Hlavny sortiment vyrabanych vlakien, vlaknitych a ostat-
nych materialov je nasledovny: monofily, nekonec¢né vlak-
na, striz, netkané textilie, pasky, Stiepané foélie a iné. Zak-
ladné typy PP vlakien a viaknitych materialov su vyraba-
né v Sirokej §kale sortimentov. Siroky sortiment je zalo-
Zeny na vyrobe PP vlakien so zmenenou Struktdrou,
réznou geometriou, na baze zmesi polyméroy, aditivacii
organickymi a anarganickymi substratmi, povrchovej Up-
rave vlakien preparaciami a inymi fyzikalno-chemickymi
modifikaciami.

Hlavné oblasti aplikacie vlakien, vlaknitych a inych PP
materialov st nasledovné: koberce, podkladovky, hygie-
nické pasky, lana a textiiné materidly, povrazy, odieva-
nie (domace, Sportové, detské, ochranné) geotextilie a ag-
rotextilie, obaly a velké vrecia (Big Bags/FIBC), technic-
ké textilie (filtraéné a sorpEné materialy), textilie pre au-
tomobilovy priemysel, kompozity, EKO-textilie, textilie pre
medicinu a iné.

PP vlakna maju niektoré Specifické vlastnosti, ktoré ich
predurcuji do takych spotrebitelskych sektorov ako su
ponoZky, spodné prédlo, spodné a vrchné oSatenie pre
volny ¢as ako aj pre vysoku fyzicki a klimatickl zataz.
PP vidkna zmesované s inymi vlaknami mézu komplex-
ne zabezpecit pozadovanu kvalitu textilii, tab. 1.

Pri projektovani novych textilnych materidlov ur€enych
do odevov je okrem zloZenia vlakien velmi délezity vplyv
makromorfoldgie textilie na ich GzZitkové vlastnosti. Na
zaklade morfolégie a makromorfoldgie vlakien a textilii sa
odvijaju zakladné fyzikalno-mechanické a Uzitkové vlast-
nosti textilii z hfadiska poziadaviek na odev. To zname-
na, ze pri aplikacii novej textilie do odevu su na zreteli
najmé odevno-fyziologicke viastnosti textilie. Fyziologic-
ké vlastnosti textilie zabezpecéuju hlavne tieto Gzitkové
viastnosti:

— priepustnost vzduchu,

— priepustnost vodnych par,

- plosny tepeiny odpor,

— tepelna absorbtivita,

~ schopnost odvodu elektrostatického naboja,

— sorpcné vlastnosti (sorpcia vodnych par a farbiv).

Kvalitu textilného odevu ovplyviuje vela faktorov, od
materidlovych charakteristik vlakien pocnuc, cez konstruk-
¢né parametre textilii, az po uzivatel'ské podmienky ode-
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vov. Tiez ¢&lovek ako biologicka osobnost posudzuje
bioaktivitu vlakien a textilii v odevoch pri noseni rézne.

Hodnotenie vysledkov

Morfolégia a makromorfoldgia integrovanych tpletov je
uvedena na REM snimkoch, obr. 1-10. PP vldkna su
hrubsie v porovnani s ba a Vs vlaknami. Vyrazne rozdiel-
nu makromorfoldgiu integrovanych upletov podporuje roz-
dieina konstrukcia upletov na licnej a rubovej strane, ako
su slucky a vyplnok.

Makromorfoldgia koreSponduje so zakladnymi a mecha-
nickymi vlastnastami tGpletov. Vzhiadom na rozdielnu
hrabku a ploSni hmotnost je vyznamne rozdielna pevnost,
taznost a tuhost upletov, tab. 2.

Fyziologické vlastnosti, tab. 3, su vyznamne zavislé na
makromorfologii Upletov, isty podiel zabezpeduje moleku-
lova Struktdra a morfolégia vlakien. Korelacia medzi fyzio-
logickymi a mechanickymi vlastnostami je nevyznamna.

Priepustnost vzduchu, ktord je mierou ventilacnej
schopnosti je najvySSia u integrovaného upletu so slué-
kou. Tento uplet ma tieZz najteplejsi ohmat. Tvorba elek-
trického potencidlu je nepriazniva pre integrovany uplet
s PP slu¢kou, avSak rychlost vybijania je vacsia nez u Up-
letov s konstrukénym prvom vypinok.

Hodnotenie zmesnych Upletov z hladiska ich vplyvu na
fyziologické &innosti pri podielovom zastipeni 50 % PP
vldkien a 50 % ba vlakien je porovnateing s upletom z Cis-
tej baviny, tab. 4. Cas dosiahnutia 100% relativnej vih-
kosti v pododevnom priestore je u integrovaného upletu
tocnil pri teplote v miestnosti 25 °C, avS§ak integrovany dp-
let méa vysoké tepelne-izolatné hodnoty, preto je vhodny
pre fyzickd zataz pri nizkych a velmi nizkych teplotach.
S vyvojom vihkosti koreSponduje vyvoj teploty vzduchu
v pododevnaom priestore, obr 11.

Dalsi typ Gpletu s PP vidknami, konstrukéne rieseny ako
kryci Uplet, vykazuje nizSiu priepustnost vzduchu, s &im
suvisi zvy8end nepohoda pri fyzickej zatazi, ¢o sa preja-
vi zvySenou pulzovou frekvenciou, tab. 4.

PP viakna v uUplete s ba vyplnkom zvysuju tuhost a pev-
nost. Zmesny PP Uplet s ba vyplnkom ma nizSiu priepus-
tnost vzduchu a relativne vy3Siu tepelne-izolaénu hod-
notu v porovnani s Upletom Vs/ba vyplnok, preto je viacej
preduréeny do odevov pre chladné pocasie.

Pri aplikacii PP textilnych vlakien do Upletov s vhodne
rieSenou konstrukciou Gpletu pre konkrétny druh odevu,
mozno suplovat az 50 % bavinenych vidkien. Vzhladom
na transportné vlastnosti PP viakien, aplikacia upletov
s PP vladknami je vhodna do teplych odevov pri zvySe-
nych fyzickych zataziach.
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Z VEDECKOVYSKUMNYCH A VYVOJOVYCH PRACOVISK

HISTORIA ROZVOJA CHEMICKYCH VLAKIEN
NA SLOVENSKU A V CECHACH

Pod uvedenym nazvom vysia v mimoriadnom Cisle
¢asopisu ,VLAKNA A TEXTIL" v zavere roka 1996
zaujimava $tudia, ktora by nemala chybat v kniznici
Ziadneho textilného podniku.

Autormi Stadie su Prof. Ing. Martin Jambrich, DrSc.,
Doc. Ing. Anton Marcin&in, CSc. a RNDr. DuSan
Budzak. V spolupraci so zastupcami jednotlivych
podnikov a in8titucii si autori polozili za ciel ,podat
komplexny pohlad na rozvoj chemickych vlakien
u nas v kontexte s rozvojom vo svete“.

Studia ma celkovy rozsah 150 stran a je rozdelena
na osem kapitol. Prvych péat kapitol je venovanych
historickému vyvoju vliakien ako takych, spdsobu ich
klasifikacie a prognézam do roku 2020. Jadrom publi-
kacie je Siesta kapitola, ktora zahriuje rozvoj vyroby
chemickych vlakien a vlaknitych materidlov v jedno-
tlivych podnikoch SR: Slovensky hodvab — Senica,
Chemosvit — Svit, Istrochem — Bratislava, Chemlon
— Humenné, Tatralan — Kezmarok, Slovenskeé luc¢obné
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zavody — Hnusta, rozvoj vedecko-vyskumnych intita-
cii: VUCHYV - Svit, VUTCH-Chemitex - Zilina, Chempik
— Bratislava ako aj Katedry viakien a textilu Chemicko-
technologickej fakulty STU v Bratislave.

Udaje o kazdom podniku st spracované podla
nasledovnej schémy:

— charakteristika sidla podniku,

— zalozenie a okolnosti vzniku organizacie,

— kvantitativny a kvalitativny rozvoj vyroby,

— sucasny stav vyroby, sortiment vyrobkov,

— hlavni predstavitelia, ktori podstatne prispeli

k rozvoju podniku.

V $tudii je aj prehlad u nas vydanych monografii
o chemickych vidknach, textiliach a textilnych pomoc-
nych prostriedkoch.

Doc. Ing. Pavol Hodul, CSc.
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SYMPOZIA A KONFERENCIE

OCHRANA CLOVEKA A TECHNIKY V KRIiZOVYCH
SITUACIACH - VYUZITIE TEXTILNYCH
A KOMPOZITNYCH MATERIALOV

Sestak,J., Kabatova,V.

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

V obdobi poslednych pat rokov sme sa v ustave
zaoberali aj vyskumom a vyvojom Specialnych che-
mickych kompozitnych materialov a Specialnych syn-
tetickych vlakien, ktoré je mozné vhodne pouzit pri
vyrobe textilnych a kompozitnych materidlov (s po-
dielom textilného substratu) vhodnych na ochranu clo-
veka, techniky a objektov v réznych krizovych situa-
ciach.

Tieto vyskumno-vyvojové prace ziskali novu dimen-
ziu v poslednych dvoch rokoch pri Uzkej spolupraci
s Uradom pre techniku, vyzbroj a material MO SR,
Vojenskou akadémiou SNP v Liptovskom Mikulasi
a dal$imi Specializovanymi pracoviskami v SR. Cast
prac je zabezpecena prostrednictvom vedecko-tech-
nickych projektov spolufinancovanych Ministerstvom
hospodarstva SR a vysledky su postupne realizované
v textilnych a chemickych podnikoch na Slovensku.

1.0 TEXTILIE PRE OCHRANU CLOVEKA

Zvysujuca sa uroven poznania aj v oblasti textilnych
materialov sa okrem iného odraza aj vo vyvaoji no-
vych druhov odevov, ktoré by mali zabezpeovat
komplexnu ochranu &loveka v réznych krizovych si-
tuaciach.

Textilné materialy pouzivane napr. vo vystroji vys-
pelych armad (NATO) musia spliat vybrané kritéria
z hladiska ochrany Cloveka proti nepriaznivym vply-
vom vonkajSieho prostredia vyvolanym bojovou ¢in-
nostou. Medzi tieto zakladné kritéria patri napr. ochra-
na proti:

— ohnu, vznieteniu, salavému teplu

— radioaktivnemu spadu

— detekcii vo viditelnom a IC spektre (Géinkom che-

mickych a biologickych zbrani)

— elektrostatickému nabijaniu a tvorbe iskrového

vyboja.

Okrem toho musia byt textilie a odevy z nich upra-
vené funkéne, t.j. musia zabezpecovat:

— neobmedzenu pohyblivost ¢loveka

— kompatabilitu s ostatnymi Castami vystroja

— mechanicku odolnost

- vodo a oleja odpudivost
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— maskovaciu schopnost

— moznost odmorenia, dekontaminacie

— nizku $pinivost, lahku Gdrzbu a pod.

Ochranny odev pre Specidlne pouzitie v§ak musi
zabezpecovat aj isty komfort nosenia, aby uzivatel
bol schopny v iom dlhodobo pracovat. Komfort no-
senia zahfna kritéria, ako napr.:

— odolnost a ochranu proti teplotnym zmenam

— priepustnost vodnych par

— nizku hmotnost

— dobry ohmat

— moznost ahSieho a rychleho obliekania a vyzlie-

kania.

Podla vySsSie uvedenych kritérii naroky na textilie
pre priamu ochranu &loveka v réznych krizovych
situaciach su znacné. Potrebné je otvorene konsta-
tovat, ze mnohé kritérid sa vzajomne zdanlivo vyiu-
Cuju a preto dosiahnut komplex optimalnych vlastnosti
na jednom vyrobku je malo realne v praktickych pod-
mienkach. V dalSom uvedieme niektoré moznosti
a postupy na zabezpecenie vybranych kritérii, z kto-
rych niektoré uz boli overené alebo sa overuju v ramci
nasich projektov.

Textilie so znizenou horlavostou

Kvalitna textilia pre krizové situacie musi poskyto-
vat ochranu proti priamemu plameriu, salavému tep-
lu, pri kontakte s horucimi plochami a povrchmi ma-
teridlov. Znizovanie horlavosti textilii sa dosahuje nas-
ledovnymi spdsobmi:

— nehorlava uprava textilie napr. impregnaciou,

vrstvenim a pod.

~ aplikaciou vlakien a ich zmesi so znizenou hor-

lavostou

— kombinaciou predchadzajucich spésobov.

Pre povrchovu upravu textiinych materidlov sa
pouzivaju pripravky s obsahom fosforu, ktoré maju
permanentny ucinok v pripade vzniku chemickych
vazieb s funkénymi stupnicami viaknotvorného poly-
méru. Je logické, Zze pre rézne vidkna, napr. bavinu,
polyester su vhodné rdézne pripravky, preto pri zmes-
nych tkaninach je nutna kombinacia pripravkov a opti-
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malizacia technologickych postupov. Druhy, efektiv-
nejsi spdsob uprednostiiuje pouzivanie nehorlavych
typov vlakien. Medzi najviac pouzivané patria viak-
na LENZING VISKOSE FR rakuskej firmy LENZING
AG, meta-aramidoveé viakna napr. typu NONEX a pa-
ra-aramidové vlakna typu KEVLAR fy DU PONT alebo
polybenzimidazolové viakno (PBI) od fy HOECHST
CELANESE Corp. Vhodna kombinacia zmesi tychto
vlakien s inymi (bavina, vina, syntetika), zabezpedu-
je vysoké poziadavky na ohfiovzdornost, vysoku pev-
nost, absorpciu vihkosti, vysoky komfort nosenia. Pre
SirSie vyuzitie pre Specialne ucely v podmienkach SR
je potrebné zdéraznit nasledovné:

- v§etky chemicke latky a vlakna so znizenou hor-

lavostou su a budu predmetom dovozu

— znizenie nakladov a najma ceny hotového vyrob-

ku (priadza, textilia, odev) je mozné v podmien-
kach slovenského textilného a odevného prie-
myslu vzhladom na nizku cenu prace a dosta-
toéné technologické vybavenie

— priprava a zavedenie vyroby textilii a odevov so

znizenou horlavostou vyzaduje naroc¢né a roz-
siahle overovacie skusky vzhladom na Siroku
moznost kombindcii materidlov a overenia ich
aplikacie pri pouzivani.

V sucasnosti uz prebiehaju overovacie skusky vy-
voja tkaniny pre ochranné odevy s antistatickym —
neelektrizujucim efektom a tkaniny so zvySenymi
poziarno-bezpecnostnymi parametrami, ktoré zabez-
pecCuje nase pracovisko. Okrem iného boli pouzité
Specidlne vlakenné suroviny z dovozu, ktoré maju za-
bezpecit vyhovujuce vlastnosti pracovnych odevov
pre vybusné prostredie, so zvySenou odolnostou proti
prepaleniu a proti pdsobeniu salaveho tepla.

Textilie s maskovacimi vlastnostami

Rychly vyvoj inteligentnych optoelektronickych de-
tekCnych zariadeni kladie stale vy33ie naroky na mas-
kovaciu schopnost textilii pouzivanych napr. pre pol-
né vojenské rovnoSaty. Suéasné maskovacie mate-
rialy musia efektivne posobit vo viditelnom, infraCer-
venom (blizke IC spektrum — NIR, daleké IC spekt-
rum — FIR) a radiolokacnom vinovom rozsahu tak,
aby imitovali remisiu a vyzarovanie prirodného poza-
dia. Ludske telo vyZaruje urcCité mnozstvo tepla, kto-
ré mdze byt identifikované termokamerami. Preto sa
zavadzaju do vystroja armad termalne kamuflazne ob-
leky, ktoré maju vysoko udinné vizudlne maskovanie
za sucasnej redukcie termalnej identifikacie nad 90 %.

Jednou z moznosti dosiahnutia tepelného masko-
vania je nanos efektivnej tieniacej vrstvy (pouzitie ko-
vovych pigmentov s uprednostnenim hlinika) vo for-
me rubovej upravy kamuflaznej textilie. Licna vrstva
textilie pritom mdze byt maskovacia textilia s defino-
vanymi remisnymi hodnotami zabezpeéena pigmen-
tovou potlacou textilie.
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Specialne ochranné vojenské odevy

Vojenské rovnosaty so Specidlnymi vliastnostami na
ochranu napr. proti chemickym a biologickym zbra-
niam a prenikavej radiacii musia spliiat niektoré Spe-
cifické vysoké kritéria.

Napr. protichemicky odev s nazvom SARATOGA so
sférickymi absorbérmi schopnymi viazat vysoké
mnozstva toxickych bojovych latok a baktérii. Vyro-
bok je vysledkom vyvoja Svajciarskej firmy Group for
Armaments (GRD) v spolupraci s dal$imi Svajiarsky-
mi a nemeckymi firmami. Aktivhu absorbénu zloZzku
tvoria globule aktivneho uhlia Specialne upraveného
na rube maskovacej textilie. Kazdy ochranny odev
ma inkonvertnu absorpciu 100 g Cistej chemickej latky
napr. nervového plynu, ktorého mnozstvo by usmrti-
lo az 7000 ludi.

Povrchovu ochranu textilie Saratoga pred chemic-
kymi bojovymi latkami vo forme plynu alebo tekutiny
zabezpecduje Uprava Scotchgard. Technoldgia texti-
lie Saratoga uz bola zavedena v armadach 12 eurép-
skych krajin.

Najnovsiu generaciu ochrannych odevov pre arma-
du predstavuje vyrobok franctUzskej firmy PAUL
BOYE, textilia spaja vynikajuce ochranné parametre
voci chemickym a biologickym zbraniam, ohfu, ra-
dioaktivnemu spadu, tepelnym ucinkom a IC remisii
s vysokym komfortom nosenia — zabrariuje tepelné-
mu stresu, ma vysoku priedySnost a nizku hmotnost.

Su ndam dostupné zakladné charakteristiky tejto tex-
tilie, ktoré mézu byt zakladom pre pokus na vlastny
vyvoj obdobnej textilie pre potreby armady SR po roku
2000.

Pre ochranu pred ni¢ivymi uc¢inkami ionizacného
Ziarenia sa Coraz v SirSom meritku vyuzivaju arami-
dové viakna typu KEVLAR. Dokladom je aj tkanina
RADIATEX vyrobena Spanielskou firmou TEFISA,
ktora zachytava pri vhodnej kombinacii vlakien az
80 % radiacie.

Vlastné poznatky a skusenosti ziskané na nasom
pracovisku, ale aj informacie ziskané z obmedze-
nych zahrani¢nych zdrojov, boli podkladom pre for-
muldciu zaverov a doporuéeni v Studii, ktord sme vy-
pracovali pre UVTM SR pri MO SR v 2. polroku 1996.
Smerovali do oblasti mozného dalSieho vyvoja tex-
tilii vhodnych pre ochranu ¢Eloveka a ich vyuzitia pre
potreby armady SR. Zo znamych dévodov nemdéze-
me tieto zavery a doporuéenia publikovat v celom
rozsahu.

2.0 KOMPOZITNE MATERIALY VHODNE PRE
OCHRANU TECHNIKY A OBJEKTOV

Netienena emisia elektromagnetického Ziarenia
zo stale sa zvySujuceho poctu inStalovanych zdrojov
sa stala redlnym nebezpecim pre bezporuchovt &in-
nost citlivych elektrickych zariadeni, ddva moznost
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uniku informacii a zvySuje sa pocet fudi profesional-
ne vystavenych tomuto dokazatelhe negativnemu fy-
zikalnemu faktoru.

~Elektromagneticky smog“ produkuju technické za-
riadenia, ako su rozhlasové a televizne vysielace, ra-
dary, zariadenia, kde dochadza k iskrovym vybojom
a pod. Jeho celkova uroven sa od zahajenia elektri-
fikacie zvysila cca o 6 radov, v dneSnej dobe vzrastie
v priebehu 10 rokov o jeden rad, t.j. desatnasobne.

Je zname, Ze elektromagnetické Ziarenie v celom
frekvenénom spektre je biologicky aktivne. V ddsledku
obrovského poctu instalovanych zdrojov su elektro-
magnetické viny trvalou a rozSirujucou sa zlozkou zi-
votného prostredia. Pri dlhodobom pdsobeni sa mézu
objavit subjektivne a objektivne tazkosti u ludi pracu-
jucich s vysokofrekvenénymi generatormi. Najznamej-
§i je vplyv na odi, reprodukéné organy u muzov, ner-
vovy a srdcovocievny systém.

Hygienické predpisy na stanovenie hrani¢nych hod-
nét intenzity pola a ziarenia elektromagnetickymi vl-
nami stanovuje Vyhlaska MZ SR ¢. 123 z 20. aprila
1993 o ochrane zdravia pred nepriaznivymi ucinka-
mi elektromagnetického pola.

Textilné a kompozitné materialy s tieniacou ucin-
nostou voci elektromagnetickému Zziareniu a dalSimi
ochrannymi bloka¢nymi vlastnostami voci negativnym
fyzikalnym vplyvom sa daju velmi efektivne nasadit
pri ochrane funkcii elektrickych zariadeni, ¢loveka
v zdravotne zatazujucom prostredi a mézu zabranit
neautorizovanému pristupu k cudzim datam a nezia-
ducej identifikacii objektov. Zakladnou podmienkou
tieniacej ucinnosti je elektricka resp. elektrostaticka
vodivost materidlov, pripadne zloziek ich kompozit-
nej Struktary.

Materialy s heterogénnou Strukturou, akou sa vyz-
nacuju zmesné resp. povrstvené textilie a dalSie kom-
pozitné Struktury na baze textiinych prekurzorov, po-
lymérnych matric s korpuskularnymi a viakennymi vo-
divymi ¢asticami, kovovymi mriezkami a pod., dava-
ju moznost modelovania selektivnych tieniacich ucin-
kov z hladiska celkovej efektivity tienenia, jeho ref-
lexnej a absorbénej zlozky, resp. rozliSenia ucinnos-

ti tienenia voéi elektrickej a magnetickej zlozke elek-
tromagnetického pola.

Textilné materialy a kompozity m6zu popri tienia-
cich ucinkoch splnat aj dalSie funkcie napr. zvukovo
a tepelnoizolaéné, blokacné proti Ziareniu, estetické
a pod.

Ochrana vyhradenych priestorov a objektov s oh-
rozenou technikou, pracovnikmi, ochrana proti uniku
informacii a neziaducej identifikacii m6ze byt rieSe-
na napr. formou mobilnych panelov, tapiet, obkladov
stien, predelovacich bariérovych vrstiev, naterovych
hmét pre vnutorné resp. vonkajsie natery objektov,
vrstvenych sietovych Struktar a pod.

Textilné a kompozitné materidly s tieniacou ucin-
nostou vocéi elektromagnetickému Ziareniu sa mézu
stat vyznamnym prispevkom k rieSeniu ekoldgie elek-
tromagnetickych poli v pracovnom a Zivotnom pros-
tredi. V sucasnosti pouzivané konstrukéné rieSenia
tienenia v stavbach, ako napr. ocelové alebo pozin-
kované zelezné konstrukcie, medené mriezky a pod.
su ekonomicky velmi nakladne a tazkopadne, udava
sa az 70 %-né znizenie ndkladov pri pouziti napr. sys-
tému Shieldex. Systém Shieldex je forma tieniace;
textilnej tapety na baze pokovovanych vlakien zavad-
zana firmou Siemens.

Pomocou kompozitnych materialov je mozné s re-
lativne nizkymi nakladmi dosiahnut zlepSenie para-
metrov aj stavajucich objektov, kde v projekte neboli
realizované nalezité technické opatrenia na tienenie
elektromagnetickych emisii, napr. vypoctove stredis-
kd, banky, laboratdria, zdravotnicke zariadenia, Spe-
cialne objekty a pod.

Vysledky doterajSieho vyvoja sortimentu kompozit-
nych materialov s aktivnou funkciou pre tienenie elek-
tromagnetického Ziarenia je mozné zhrnut nasledovne
v tabulke ¢. 1

Vzorky materialov boli hodnotené v skuSobni elek-
tromagnetickej kompatibility VTU PV VySkov, CR
a Ustave radioelektroniky FEI VUT Brno, CR.

Dosiahnuté vysledky potvrdzuju redlnost vyuzitia
kompozitnych materidlov aj s podielom textilného sub-
stratu na ochranu interiérov objektov voci negativnym

Tabulka 1. Tieniaca Uc¢innost materialov s nizkym elektrickym odporom

Tieniaca Podiel reflexnej zlozky
Material uginnost (%) tienenia z celkovej

v rozsahu tieniacej Gc¢innosti (%)

1-12 GHz (rozsah 4,5-12 GHz)
Kompozitna disperzna hmota (800 g.m™?) 99,9-99,9 66-94
Textilné rino (800 g.m™?) podiel vidkna ELSTAT 100 % 60-96 30-41
Textilné runo (700 g.m™?) podiel viakna ELSTAT 7,5 % 50-62 15-16
Textilng runo (500 g.m™) s rubovou Upravou a vodivym plnivom 98,7-99,9 31-58
Bavinena tkanina s aktivnym zaterom (140 g.m™) 92-96 40-20
Textilia v3ivana (160 g.m™) podiel vldkna ELSTAT 2 % s aktivnym zéterom 72-84 42-61
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fyzikalnym vplyvom elektromagnetického Ziarenia
v §irdom rozsahu frekvencii smerom von aj dovnutra
objektu.

Dal$im spdsobom ochrany objektov a techniky v kri-
zovych situdciach je pouzitie disperznych naterovych
hmot na baze vodourieditelnych systémov. M6zu sa
vhodne pouzit pre povrchovd Upravu interiérov ob-
jektov, elektronickych zariadeni, mobilnej techniky
s ochrannou funkciou voéi vysokofrekvenénému zia-
reniu (VVF) a elektromagnetickému Ziareniu, tepel-
nej emisii a radiolokaénému signalu.

Uvedené disperzné naterové hmoty boli vyvinuté
na naSom pracovisku na baze polymérnych Zivic
a elektricky vodivych anorganickych piniv, tak boli
pripravené naterové hmoty s tieniacim efektom.

Boli hodnotené celkové tieniace parametre ako aj
reflexia a absorbcia tieniacej vrstvy. Reflexia dosiahla
hodnotu 77-99 % totaineho vykonného odrazu a ab-
sorpcia v pasme 6,7-22 % vykonu.

Merania boli vykonané v rozsahu frekvencie 9-10 GHz.

Na pracovisku Katedry radioelektroniky VA SNP
v Liptovskom Mikulasi bolo konstatované, ze hodno-

tené naterové hmoty su vhodné na ochranu osdb
a citlivych elektromckych obvodov pred vysokofrek-
venénym ziarenim (Cipy, radiolokaéné ciele, ochran-
né nastreky krytov elektronickych prvkov, anténnych
systémov atd.).

Na zaklade poziadaviek z pracovisk zaoberajucich
sa vyvojom Specialnej vojenskej techniky v SR je dalSi
vyskum a vyvoj tieniacich naterovych hmét zamera-
ny na zabezpecenie maskovania v svetelnej, infracer-
venej a radiolokacnej oblasti.

3.0 ZAVER

Uvedené informacie a vysledky potvrdzuju vysoku
aktualnost dalSieho vyskumu a vyvoja nadrezortne-
ho charakteru pre zabezpecenie potrieb ochrany
osdb, objektov a techniky v krizovych situaciach.

Uvedeny material odznel ako prednaska na 2. vedeckej kon-
ferencii ,Riadenie v krizovych situdciach” poriadanej v drioch
21.-22.1.1997 Vojenskou fakultou Zilinskej univerzity v Ziline.

ODBORNY SEMINAR ,,MULCOVACIE PLACHTICKY
CEFLAX PRI ZALESNOVANIi A MELIORACII POD“

Papajova,V.

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

Ministerstvo pédohospodarstva SR — Sekcia lesnic-
ka v Bratislave, Lesnicky vyskumny ustav vo Zvole-
ne, Lesnicka fakulta Technickej univerzity Zvolen
a VUTCH-CHEMITEX spol. sr.o. v Ziline poriadali
dna 13.marca 1997 v priestoroch VUTCH-CHEMITEX
spol. s r.o. v Ziline odborny seminar na tému ,Mul-
Covacie plachticky CEFLAX pri zalesfiovani a melio-
racii pod*.

Cielom odborného seminara bolo oboznamenie od-
bornikov z lesného hospodarstva o moznostiach vyuzi-
tia mulCovacich plachticiek vyvinutych vo Vyskumnom
ustave textilnej chémie (VUTCH)-CHEMITEX spol.
sr.o. Zilina pod obchodnym nazvom CEFLAX pri ni-
€eni buriny a otupovani acidity pédy, so zameranim
pouzitia predovsetkym pre kyslé vysokohorské pody.
Odborného seminara sa zucastnilo 55 Specialistov
z oblasti lesného hospodarstva na celom Slovensku.
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V priebehu seminara odzneli nasledovné prednasky:
1. Ing. Juraj Balkovic, riaditel odboru Sekcie
lesnickej MP SR:
»Program a realizacia ozdravnych opatreni
v imisnych lesoch SR*
2. Ing. Viadimira Papajova, VUTCH-CHEMITEX
spol. s r.0. Zilina:
»1extiiné kompozitné materidly pre melioracie
v lesnom hospodarstve”
3. Prof. Ing. Rudolf Saly,DrCs., Lesnicka fakulta
TU Zvolen:
»Vplyv plachtiiek CEFLAX na melioraciu pody*“
4. Ing. Jan Liptak,CSc. a kol., Lesnicky vyskumny
ustav Zvolen:
.Vysledky praktickych overeni muléovacich
plachtiiek v réznych prirodnych podmienkach
Slovenska“.
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lioracie lesnych pdd s moznym synergickym efek-
tom spojenym s odstranenim zaburinenia sadenic.

Podl'a doteraz skimanych vlastnosti plachticiek
s vypliiou mozno odporucat ich nasiedovné uplat-

Z odbornych vystupeni a priebehu diskusie na se-
minari vyplynuli a boli prijaté nasledovné odporuca-
nia a zavery:

* Pre odstariovanie 8kdd spdsobenych antropogén-

nou Cinnostou na lesnych porastoch je mozné vy-
uzit okrem doteraz pouzivaného klasického vap-
nenia aj dal3ie alternativne technolégie, ktoré st
efektivnejSim prinosom k realizacii programu pre-

nenie:

a) V obnovovanych lesnych porastoch v lokalitach
s prirodzene kyslymi pédami ako aj v lokalitach ov-
plyviovanych kyslymi imisiami ato najma

ventivnych a napravnych opatreni v lesnych eko-
systémoch.

* Textilné plachticky s vyplnou sa ukazali ako u&in-
ny prostriedok v otupeni kyslosti rizosféry sade-
nic. Ich ucinok vo vzostupe pH hodnét, zvyseni
obsahu baz (Ca, Mg) a stupnia nasytenia je vhod-
né a mozné kombinovat s pouzitim primesi hnoji-
va s obsahom Zivin, ktoré su na danej lokalite de-
ficitné alebo uzkoprofilové.

Ako smerové vypline sa doporuduje 300 g.m™
vapencového prachu, 30 g.m?KCl a 90 g.m™2hy-
perfosu.

Prikrytie pody plachtiCkami ukazuje aj na zjav-
né tendencie ku zvyS$eniu celkového obsahu hu-
musu v pdde a zlepSeniu vodného rezimu péd.
Preto sa doporucuje ako jeden zo spésobov me-
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v 5. az 7. lesnom vegetacnom stupni, kde sa uva-
zuje s niz8imi hektarovymi poctami sadenic.

b) V rubanovych rastlinnych spolo¢enstvach ako
ochrana proti burine na vSetkych plochach, okrem
tych, kde je predpoklad rychleho rozvoja malingia
a Cernicia, kde by bol G¢inok plachti¢iek nedosta-
toény.

Doterajsie vysledky spoloéného vyskumného riese-
nia VUTCH-CHEMITEX spol.s r.o. Zilina, LVU Zvo-
len a Lesnickej fakulty TU Zvolen, ziskané pri hod-
noteni Uc¢innosti materialu CEFLAX mézu byt zak-
ladom pre odporucania MP SR — Sekcie lesnickej
na jeho vyuzitie ako jednej z alternativ napravnych
opatreni pri uelnom vyuziti dotécii zo Statnych fon-
dov (SFZL, SFZP ainé).
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ZO ZAHRANICNYCH CASOPISOV

Ekoaudit pre Vliesstoffwerke Sandler
ITB VLIESSTOFFE, 42, 1996, &. 2, s. 61

V decembri 1995 bol nemecky vyrobca run firma
Christian Heinrich Sandler vyznamenany ekoauditom
EU ako prvy textilny podnik v Bavorsku a ako prvy
vyrobca rin v Eurépe. DIhodobé skusenosti s meto-
dami Setriacimi energiu a odpad viedli k tomu, Ze pro-
jekt podporovany Bavorskym Statnym ministerstvom
pre rozvoj krajiny a otdzky zivotného prostredia sa
podarilo certifikovat na prvykrat. Vo vyhlaseni o zi-
votnom prostredi vykonanom v ramci ekoauditu sa
podnik zaviazal starat sa o neustale zlepSovanie zi-
votného prostredia.

Prikryvka pre ranenych
TECHNICAL TEXTILES, 5, 1996, febr., s. 5

Britska firma Blanket Cover Ltd. vyraba kompletnu
I6zkovl supravu na jedno pouzitie. Pozostava z ob-
lieCky na vankus, plachty atraumatickej prikryvky.
Vonkajsia vrstva tejto prikryvky je z reflexného po-
kovovaného polyesteru s hydrofébnymi vlastnostami.
Pod rou sa nachadza objemna celulézova vrstva.
Prikryvka zabrarnuje stratam telesného tepla, jej vnu-
torna vrstva absorbuje krv alebo iné telesné tekuti-
ny. Dodava sa v sterilnom vyhotoveni a ma bakterios-
tatické Gcinky. Prikryvku bude pouzivat zachranna
sluzba, urazové oddelenia nemocnic, uplatni sa tiez
pri prevoze ranenych, na operaénych salach a v jed-
notkach intenzivnej starostlivosti. Distribuciu vyrob-
ku bude vo Velkej Britanii zabezpecovat firma Uni-
versal Hospital Supplies Ltd.

Textilia PBI Gold pre poziarnikov sa predava vo
Velkej Britanii
TECHNICAL TEXTILES, 5, 1996, febr., s. 7

Udajne najlepSiu textiliu, ktora je v sicasnosti k dis-
pozicii na vyrobu poziarnickych odevov vyraba brit-
ska firma SPD v spolupraci s firmou Hoechst Cela-
nese. V materidli PBl Gold sa spaja odolnost poly-
benzimidazolového vlakna s vysokou pevnostou ara-
midu. Textilia sa vyznacuje vybornou trvanlivostou
a komfortom nosenia. Pévodne bola vyvinuta v ram-
ci vesmirneho programu NASA pre extrémne pod-
mienky. Ochranné odevy z tohto materialu su l'ahké,
priedy3né, odolné vodi oderu a prepichnutiu. Lahko
sa Cistia a su napadné aj za znizenej viditelnosti.
Z materidlu PBI Gold sa $iju aj ochranné odevy pre
pracovnikov v priemysle, pre letcov a vojsko.

INDEX’96 — inovacie netkanych textilii

TECHNICAL TEXTILES, 5, 1996, febr., s. 14-15
Novy streSny izolaény materidl Sawatex 5291 je

vrstveny kompozit firmy Sandler. Vyraba sa z PES
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vlaken a prepusta vodnd paru. Podobné pouzitie ma
izolacia Sawaflor 4040 tej istej firmy. Jej zaklad tvori
netkana textilia zo 100 % PES vldken spevnena ter-
micky. Je nehorfava, odolna vodi pliesni, po ukonce-
ni zivotnosti sa mdze lahko recyklovat. Splna pozia-
davky normy Eco-Tex Standard 100. PP agrotextilia
MyPex firmy Amoco Fabrics je pevna a odoina voci
pliesni. Za GCelom predizenia Zivotnosti je stabilizo-
vana UV Ziarenim. Zabezpedcuje optimalne podmien-
ky pre rast rastlin, chrani ich pred nepriaznivymi po-
veternostnymi vplyvmi a Skodcami. Firma Corovin po-
nuka novu textiliu Corvetan Pro na ochranu urody,
ktora eliminuje trenie pri dotyku s krehkymi sadeni-
cami.

Stavebny material z textilného odpadu
TECHNICAL TEXTILES, 5, 1996, marec, s.11

Pracovnici Technickej univerzity Chemnitz vyvinuli
kompozitny stavebny material na baze cementu a tex-
tiiného odpadu. Textilny odpad sa najprv separuje
a drvi a po Uprave foténovymi lu€émi dochadza k je-
ho mineralizacii. U odpadu z celulézovych viaken
uprava Iuémi nie je potrebna. Textilny odpad sa po-
tom zmieSava s cementom, ktory obali mineralizova-
né vidkna. Pésobenim vody textilny kompozit stuh-
ne. Podla predpokladanej aplikacie sa na 1 m* texti-
lu spotrebuje 250-350 kg cementu. Material ma dobru
pruznost, vysoku pevnost v tlaku, nelame sa a ne-
praska. Uspesne ho odskusSali v cestnom stavitelstve.
Vyraba ho firma Elastbaustoff-Werk Crottendorf
s ndzvom Elbasto.

Zakladné skutocnosti o textilii Colback
TECHNICAL TEXTILES, 5, 1996, marec, s. 17

Colback firmy Akzo Nobel je netkana textilia spev-
fnovana termicky. Vyraba sa z bikomponentnych via-
ken s PES jadrom a PA plastom. Material ma trojroz-
mernu Struktaru, vysoku pevnost v tahu, izotrépny
charakter, rozmerovu aj tepelnu stabilitu. Neobsahuje
chemickeé spojivo. Mdze sa tvarovat a spajat s inymi
materidlmi. Ma vysoku afinitu k povrstvovacim zltuce-
ninam. Pouziva sa vo filtracii, pri vyrobe kobercov,
je vhodnym substratom pre bitumenové stresné kry-
tiny. V tejto aplikacii sa vyuziva jej pevnost, pruznost
a otvorenad Struktira. Vyrabaju sa z nej tenké ale pev-
né streSné membrany.

Firma Geofabrics vyvinula do¢asny kryt skladky
odpadu
TECHNICAL TEXTILES, 5, 1996, april, s. 8

Britsk& firma Geofabrics Ltd. vyvinula vyrobok
GP70RE, ktory ma dve vrstvy — vysokokvalitnu net-
kanu textiliu spojenu s lahkou riedkou tkaninou. Ma-
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terial je pevny, odolny voci poveternostnym vplyvom,
skladny a pomerne lacny. Lahko sa s nim manipulu-
je. Pouziva sa na docasné zakrytie skladky odpadu
v severnom Anglicku. Zabraruje rozptyleniu odpadu
vplyvom vetra, Sireniu zapachu a chrani ho pred hmy-
zom a Skodcami. Firma Geofabrics nedavno dodala
tiez 30 000 m? geotextilie GG27 s hmotnostou 550 g/
m? do Hong Kongu, kde ju pouZiji v kombinacii
s geomembranou pri obmurovke tunela.

Nové netkané textilie na trhu zdravotnickych vy-
robkov
TECHNICAL TEXTILES, 5, 1996, april, s. 14-17
Netkana textilia Sontara firmy Du Pont spod trysky
zabranuje prenikaniu kvapalin, baktérii a ¢astic ob-
siahnutych vo vzduchu. Vyrabaju sa z nej [ahké, prie-
dysné a pohodiné chirurgické odevy, zdravotnicke ob-
védzy nevyvolavajuce alergiu aj absorpéné vyrobky
s vysokou retenénou schopnostou. Novinkou su kom-
postovatelné netkané textilie, podliehajlce bez zvys-
ku biologickému rozkladu, vyrobené na baze polymé-
rov pochadzajucich z prirodnych materialov. Takym-
to vyrobkom je textilia Deposa vhodna pre r6zne zdra-
votnicke aplikacie. Antialergicke 16zkoviny Allershield
vyraba firma Don and Low. Vonkaj3ie vrstvy tohto la-
minatu tvori netkana textilia spod trysky, vnutorna
vrstva je runo z mikroviaken. Podobnu Struktiru ma
ochranna textilia Securon firmy Fiberweb.

Zvysenie efektivnosti vyuzitia kratkeho lanového
vlakna pri pradeni baviny a viny
TEKSTILNAJA PROMYSLENNOST, 1996, &.3,
s. 15-17

Vyskumy a praktické skusky autorov ¢lanku pomohli
Specifikovat niektoré moznosti zvySenia efektivnosti
vyuzitia kratkeho lanového viakna. Predpokladom
ucelného zhodnotenia lanového vlakna je jeho Upra-
va na bavinarsky alebo vinarsky typ. Tato uprava zah-
fiia odstranenie nespriadatelnych viaken, viakenné-
ho prachu a dosiahnutie 0,3-0,4 tex viakna. Pouzitie
mechanicky modifikovaného vlidkna v zmesi s inymi
prirodnymi alebo syntetickymi viaknami umoziiuje do
znacnej miery rieSit problémy spojené so znizenim
objemu vldken dovazanych na Ukrajinu a tiez zaistit
pozadovany efekt hotovych vyrobkov, ich vzhlad
a Uzitkové vlastnosti.

Kvalita vzduchu a tkacovna
AMERICA’S TEXTILES INTERNATIONAL, 1996, ¢C. 3,
s. 32-36

Nariadenia EPA tykajtice sa kvality ovzdusia v prie-
myselnych prevadzkach stanovuju povolene emisné
limity pre ozon, SO, NO,, CO, prchavé organické zlu-
Ceniny a znedistujlce Castice s priemerom do 10 mik-
rénov. Clanok 112 Nariadenia definuje 189 toxickych
latok a stratégiu ich kontroly. Okrem toho 31 Statov
USA ma pre oblast ochrany ovzdusia este aj vlastné

32

programy. V3etky tieto opatrenia postihuju aj textilny
priemysel a nutia zodpovednych pracovnikov hladat
spdsoby znizovania obsahu Skodlivin v prevadzkach,
zavadzat ekologicky optimalizované technoldgie
a systémy eko-managementu a auditu. V zavere ¢lan-
ku sa uvadza niekolko ndmetov ako znizit obsah emi-
sii v ovzduSi v tkacovni.

Vyber spravneho spojiva pre pigmenty
AMERICA’S TEXTILES INTERNATIONAL, 1996, €. 3,
s. 70-72

Vyber spojiva pre pigmentovu tia¢ alebo farbenie
je rozhodujucim krokom pri zostavovani receptur pre
uspokojenie Specifickych poziadaviek. Pri syntéze
pigmentovych latexov sa pouzivaju rozne monomeé-
ry a polyméry, napr. 1,3-butadién, akrylaty, vinylace-
tat, styrén, akrylonitril a rozne funkéné iénové a neio-
nové monomery. Sucastou receptur su dalej plastifi-
katory, zosietovacie a povrchovo-aktivne prostriedky.
Spojiva vyrazne ovplyviiuju vlastnosti finalnej texti-
lie. Dolezita je adhézia pigmentu k textilii. Stalost tex-
tilie v odere suvisi so zosietovacou schopnostou spo-
jiva. Pre stalost vyfarbenia je rozhodujucim typ
a mnozstvo pouzitého spojiva. Spojiva mozu degra-
dovat pdsobenim UV Ziarenia a unikajuce vedlajSie
produkty m6zu spdsobovat zmenu farebného odtie-
na.

Vyskum sa zameriava na odpadové vody z textil-
ného priemyslu
AMERICA’S TEXTILES INTERNATIONAL, 1996, ¢.4,
8.48-50

Jednym z vaznych ekologickych problémov je pri-
tomnost tazkych kovov v odpadovych vodach. V tex-
tilnom priemysle pozorujeme trend nahradzat farbi-
va a pigmenty obsahujuce kovy inymi farbivami. Ucin-
nymi metédami odstranovania kovov z OV tam, kde
takato nahrada nie je redlna su napr. redukcia azo-
farbiv s pouzitim tetrahydroboritanu alebo chemické
zrazanie. S dobrymi vysiedkami boli odskuSané dve
metody separacie zrazenin — flotacia a chemicka ad-
sorpcia s nasledovnou magnetickou separaciou kon-
taminujucich primesi. Ekonomicky vyhodny je proces
filtracie cez membranovy filter s regeneraciou tepla
recyklaciou vody. Slubné su tiez vysledky ozoniza-
cie vody pouzitej za u¢elom odstranenia farby z far-
biacich kupelov obsahujucich reaktivne farbiva a jej
opatovne vyuzitie v technologickom procese.

Vzajomné posobenie medzi reaktivhymi farbivami
a konzervacnymi prostriedkami v reaktivnej tlaci
MELLIAND TEXTILBERICHTE, 77, 1996, ¢. 6,
s. 398-400

Z tlaciarenskych pokusov s roznymi konzervacny-
mi prostriedkami vyplynulo, Ze pridavok orto-fenyife-
nolatu sodného a chiérmetakrezolu ma u dichlortria-
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zinov, dichlérchinoxalinov a monochiortriazinov za
nasledok vyrazné znizenie hibky vyfarbenia hotovych
potlagi. Tento efekt je pri fixovani suchym teplom vy-
raznej$i nez pri fixacii nasytenou parou. Skimané vi-
nylsulfény a monofluordichliorpyrimidiny naproti tomu
vébec neovplyviiovali hibku vyfarbenia uvedenymi
konzervaénymi prostriedkami. Konzervaénymi pros-
triedkami podmieneny vplyv mdzZe viest u zmesi fa-
rieb k znaénym posunom farebného odtiena, a tym
ovplyvnit reprodukovatelnost. Z vysledkov merani vy-
plynulo, Ze reaktivne farbivd so substituovatelnym
chlérom v reaktivnej skupine mézu reagovat s anio-
novymi konzervaénymi prostriedkami, ktoré su v al-
kalickom prostredi prevazne pritomné. Tato reakcia
prebieha rychlejSie nez hydrolyza farbiva.

Ziadne zdravotné nebezpecenstva pri povrstvo-
vani kobercovych podiah
MELLIAND TEXTILBERICHTE, 77, 1996, €. 6, s. 415
Z merani vykonanych na pracoviskach textilného
a odevného priemyslu vyplynulo, ze pri povrstvovani
kobercov nevznika ziadne nebezpedenstvo ohroze-
nia zdravia. Merania sa uskutocnili v réznych ¢aso-
vych intervaloch na linkach na ruboveé povrstvovanie
butadién-styrénovou penou, ktoré sa pouzivaju pri vy-
robe vpichovanych kobercovych podlah u viac nez
75% vsetkych tychto vyrobkov nachadzajucich sa na
nemeckom trhu. 183 merani sa uskutoCnilo podia
TRGS (Technické pravidia pre nebezpecné latky) 402
»Zistovanie a posudzovanie koncentracie nebezpec-
nych latok v ovzdusi v pracovnom prostredi a 403
»Hodnotenie zmesi latok v ovzduSi na pracoviskach”.
Skumalo sa 20 vybranych chemickych latok. Pri 160
meraniach bola koncentracia, zistena na pracovisku
mensia nez desatina pripustnej hrani¢nej hodnoty.

Vina meni svoju tvar
TEXTILE WORLD, 1996, ¢. 5, s. 57-59

V Case poklesu dopytu po vine rozbehol American
Wool Council velku reklamnu kampar zameranu na
propagaciu vinenych textilii s novymi vlastnostami.
Odevy vyrobené z tejto viny su lahké, vyznacuju sa
komfortom nosenia, fahkou udrzbou, mézu sa prat
v pracke a su vhodné na nosenie od jesene do jari.
Okrem ¢cisto vinenych kvalit sa presadzuju aj zmesi.
Tzv. vina ,high tech” sa kombinuje so syntetickymi
vlaknami alebo s Lycrou, ktora zvySuje prilnavost
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odevu aj komfort nosenia. Trendom je pouzitie vyva-
ranej viny, ktora ponuka pleteninam aj tkaninam no-
vy povrchovy efekt, novy charakter a vac¢siu splyva-
vost v porovnani s takto neupravenou vinou. Je vhod-
na na vychadzkové odevy a neformalne oblecenie pre
kazdodenné nosenie.

EPA chce liberalizovat predpisy pre kvalitu
ovzdusia
TEXTILE WORLD, 146, 1996, €. 6, s. 18
Environmental Protection Agency (EPA) zverejnila
konecény navrh nariadenia pre toxické latky znedis-
tujuce ovzdusie pre dalSie priemyselné sektory, pre
ktoré takéto nariadenie nebolo vydané. Patri k nim
aj textilny priemysel. EPA vydala uz normy toxicity
ovzdusia pre 47 réznych priemyselnych sektorov
a predpisy pre zvysné odvetvia chce vydat do r. 2000.
Toto nariadenie, ktoré nie je definitivhe, ale v ktorom
pravdepodobne neddjde k vA¢Sim zmenam, bude pla-
tit v prechodnom obdobi. Stanovi limity pre prevadz-
ky s najvy$simi toxickymi emisiami, a to novobudo-
vané ako aj rekonStruované. Nariadenie sa dotkne
len velkych firiem, ktoré zavedu alebo zrekonstruuju
vyrobnu linku alebo proces, ktory emituje toxické latky
v mnozstve vy§Som ako stanovi nariadenie Clean Air
Act a to 10 ton jednej znecistujucej latky alebo 25 ton
viacerych znecistujucich latok za rok.

Textilie v automobiloch: dolezity trh
TEXTILE WORLD, 146, 1996, ¢. 6, s. 69-74
Ugastnici konferencie TW/ITA poukazali na niekto-
ré najnovsie trendy vyuZitia textilii v automobiloch. Do-
minuju netkané textilie, z vidken prevazuje polyamid.
Uplatiuju sa Struktury povrstvené neoprénom alebo
silikdbnom, ale tiez nepovrstvené textilie a hybridné
konstrukcie. Déraz sa kladie na vysoku kvalitu a zod-
povedajucu zivotnost pouzitych materialov. Usilie
navrharov a konstruktérov sa sustreduje na pouzitie
lahSich, efektivnejSich a lahko tvarovatelnych kom-
ponentov poskytujucich vysoky komfort a esteticky
vzhlad interiéru automobilu. Z hladiska ochrany zivot-
ného prostredia je dblezita recyklacia pouzitych ma-
terialov. VacSia pozornost sa venuje bezpecénosti po-
sadky (air-bagy, bezpecnostné pasy) a ochrane jej
zdravia (pouzitie antialergickych materialov a kabino-
vych filtrov eliminujucich pachy so schopnostou za-
chytit aj mikroskopické &astice).

Pre tlag pripravila Ing. V. Capekova,
VUTC-Chemitex, s.r.o., Zilina
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PATENTY

Polyesterovy kord pre vystuzovanie kau€uku vyz-
nacujuci sa vybornou pevnostou, rozmerovou
a tepelnou stabilitou v nom
JP JA] 316 943/95
Prihlasovatel: Toray Ind.
D 02 G 3/48

Polyesterové vlakno sa pripravi taveninovym zviak-
Aovanim polyméru obsahujuceho 99,9 az 92,0 % po-
lyesteru a 0,1 az 8,0 % fluér neobsahujuceho termop-
lastického polyméru. Pripravené vlakno sa postupne
ochladi vo vyhrievanej trubici, diZi sa a odtahuje rych-
lostou nad 3500 m/min. a spracovava na kord. Pev-
nost je vysSia ako 4,0 g/den, limitné viskozitné &islo
je min. 0,8. -

Uhlikové vliakna s mimoriadne vysokou elastici-
tou a ich vyroba
JP JA/ 13 255/96
Prihlasovatel: Mitsubishi Kagaku Kk.
D 01 F 9/145

Viakna pripravené zo smoly vykazuju zlepSenu
povrchovu adhéziu a mimoriadne vysoku elasticitu.
Po zvlakneni, karbonizacii a grafitizacii su uhlikové
vldkna povrchovo upravované ako anoda pri elektro-
lytickej oxidacii v roztoku fosforec¢nanovych alebo
fluoridovych zluéenin. Viakna maja elasticitu TM min.
700 GPa, ktora vyhovuje vztahu : ILSS [GPa] x TM
[GPa] x TS [GPa] = IMS, kde: ILSS je medzivrstvo-
va pevnost v Smyku a TS je pevnost vidkna.

Vyroba vysokopevnych a vysokomodulovych po-
lyvinylalkoholovych viaken
JP [A[ 305 222/95
Prihlasovatel: Unitika Ltd.

D 01 F 6/50

Vldkna sa pripravuju mokrym zvlakrfiovanim rozto-
ku obsahujuceho zmes polyvinylalkoholu s PPS 3000
az 5000 (l) a () s PPS vysSim, v hmotnostnom po-
mere 95-70 : 5-30. Zmes sa vytlaCa cez hubicu s ot-
vormi mensSieho priemeru ako 1 mm a L/D nad 3.
Vlakna su vhodné pre vystuzovanie gumovych pa-
sov, hadic, cementov a pod.

Priprava roztokov karbamatu celulozy pre zviak-
novanie viskozovych viaken
DE 4 443 547
Majitel: Fraunhofer-Gesselschaft zur Foerderung der
Angewandten Forschung e.V.
D 01 F 2/02

Karbamat celuldzy ziskany reakciou celulézy s mo-
covinou sa vypiera za ucelom odstranenia nezrea-
govanej mocoviny a podrobuje hydrotermalnej Upra-
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ve, napriklad v zriedenej HCI. Hydrolyticka uprava
zvysuije stabilitu roztoku karbamatu celulézy voci tvor-
be gélov.

Metoda a zariadenia na pripravu dizenych PET
viaken

EP 691 424

Majitel Filteco S.p.A.

D01 D 5/16 )

Priadza tvorena mnozstvom celkom vydizenych via-
kienok sa pripravi zvlakiovanim z taveniny a nasled-
nym diZzenim v integrovanom procese pozostavaju-
com zo simultdnnej extruzie vlakienok a vytvorenia
min. 8 vlaknitych prudov obs. v kazdom min. 10 fib-
ril, usporiadania jednotlivych viaknitych prudov do
vzajomne oddelenych ploSnych utvarov (pasiek), spo-
loéného preddizenia viaken frikénym spésobom o 5
az 20 % z celkového diziaceho pomeru, kontinuaine-
ho preparovania preddizenych viaken a dodizenia via-
ken na galetach.

Vysokokrystalicky syndiotakticky polypropylén
US 5476 914
Maijitel: Fina Technology Inc.

C 08 F 10/06

Uvedeny polymér obsahuje vysoké percento race-
mického podielu (r). Vysoka krystalinita polyméru sa
dosiahne pouzitim katalyzatora metalocenického ty-
pu, ktorého Struktira umozriuje pripravit syndiotak-
ticky polypropylén s novou mikrosStrukturou. Prik-
lad: propylén polymerizoval za pritomnosti izopropyl/
cyklopentadienyl//fluorofenyluzirkénium dichioridu
a metylaluminoxanu ako katalyzatorov.

Polyestery, baliace materialy a folie pre potravi-
ny a napoje a ich vyroba
JP A/ 12 747/96
Prihlasovatel: Kuraray Co.
C 08 G 63/183

Polyestery s nizkou penivostou pri reakcii s H,O,
pouzitelné ako baliace materialy pre potraviny a na-
poje sa vyrabaju esterifikaciou glykolov na baze EG
a KT-dikarbonovych kyselin alebo ich esterotvornych
derivatov, za tvorby nizkomolekulovych polymerov,
naslednou polykondenzaciou za pritomnosti 500 az
3000 ppm polykondenzacnych katalyzatorov na ba-
ze Sb. Podla prikladu reagoval glykol obs. EG a neo-
pentylglykol v pomere 83 : 17 % mol a kyseliny obs.
KT a Kl v pomere 90 : 10 % mol.
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