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

Brejka, O.

Research lnstitute for Man-Made Fibres, a.s. SV/f 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 Farbmittel, konkret des organischen RuBes beschrieben, und
zwar auf den Reibungskoeffizient synthetischer Fasern. Es wird hier der EinfluB verschiedener
RuBgehii lte wie auch der Oberfl i ichencharakteristik von Fadenftihrern auf diesen Parameter der
Oberflt icheneigenschaft verfolgt, bei PET, PAD Fasern, der eine bescheidene Rolle beim Einstellen
der grundtechnologischen Parametern des Spinnprozesses spielt.

AualnrnpoBaHo BrH.sHHe Ha xog$QHqr.reHT TpeHHfl cHHTerHqecKHx BonoKoH oKpaIIrHBaIouIHX cpeAcrB,

KoHKperHo opraHHr{ecrsx caxefi. [,IccreAosaHo BrHqHHe pa:Hofr AoJrH ca)KH LI xapaKTepHcrHKH noBepxHocru

iJffifff:::Jf"TrT:#lfff:lf;:J;#;#n'n 
napauerp' BaxHbIiT Nns vcraHoBKH ocHoBHbIX

V dlanku je rozobranyi vplyv farbiacich prostriedkov, konkr6tne organickfch sadz(, na koeficient
trenia syntetickyich vl6kien. Sleduje sa tu vplyv rOzneho obsahu sadzi i charakteru povrchu vodica
vlSkna na tento parameter povrchovlich vlastnosti PET, PAD vldkien, ktorl i hraje r4?znamn0 0lohu
pri nastavovani ziikladnfch technologickfch parametrov zvl6kiovacieho 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-
t ioned.

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 [ ]. In processes of fibre processing not only
metal materials but also materials with plastic sur-
face (e.9. polyurethane) are in place. A softness and

2

an elast ici ty of the material e.g. twist ing member by
frictional fibre formation provide uniform fibre displace-
ment and safe fibre working [5].

The development of machinery for chemical f ibre
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-
t ial  speed...  by such way that no f ibre sl ippage 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 f ibre when they
are insoluble in the polymer or original homogenous
fibre character does not alter e.g. in the case of ad-
dit ives 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 addit ives.

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 particle 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
fol lowing technological condit ions:

spinning screw: f  32 mm

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 Vpes were used for

determination of fibre friction coefficient:

Table 1 Primary particle size of carbon black types:

Trade mark
Primary

(Supplier) particle
size, [nm]

temperature:

spinneret:
draw-off speed:
final f ibre fineness:

270, 270, 270,
(for PA6, POP)
290, 290, 290,
(for PET)
40/0,5 mm
800 m/min
3,5 dtex

270, 270 "C

290, 290 "C PRINTEX L-6 pulv

NYLOPHIL schwarz BLN gr.

PRINTEX G pulv.

FLAMRUSS 101pulv

(DEGUSSA)
(cLARTANT)
(DEGUSSA)
(DEGUSSA)

1 8

30

51

95

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 o/o

MASS.

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

input strain: 2A P
head:  100 P
winding speed:  100 m/min
brake: laboratory

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

Fig. 1 Sintered corundum Fig. 2 Bright chromium
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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 and/or slightly increased (except of the inter-

4

Fig.  4  A lumin ium

Fig. 6 Ceramics

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

You could say that fr ict ion coeff icient value of
PET f ibres with lower content of carbon black is
h igher  than that  for  PET ecru f ibres i .e .  wi thout
addit ion of carbon black. Probably, with lower per-
centage content the carbon blacks have a sol idi-
fy ing character  and equal ise f ibre sur face and

vldkna a textil 4 (1) 2-8 (1997)



Fig.7 PET smooth f ibre with content 0,5 %mass of carbon black
PRINTEX L-6 pulver

Fig. I PET smooth fibre with content 3 % mass of carbon black
FLAMRUSS 101 pu lver

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, fr*

Carbon black type % mass SINT.  COR. BRIGHT Cr

Type of the pin

MAT Cr Al CERAMICS

PRINTEX L-6

NYLOPHIL
SCHWARZ BLN

FLAMRUSS 101

PET f i lament yarn (ecru)

0,5
1 , 0
1 , 5
2 ,0
3 ,0

0 ,5
1 , 0
1 , 5
2,0
3 ,0

0 ,5
1 , 0
1 , 5
2,0
3 ,0

0,50
0,43
0,48
0,45
0,43

0,50
0,43
0,48
0,45
0,44

0,M
0,40
0,43
0,43
0,42

0,42

0,54
0,53
0,52
0,52
0,52

0,54
0,54
0,48
o,52
0,54

0,56
0,51
0,49
0 ,51
0,51

0,52

o,47
0,38
0,M
0,40
0,37

0,M
0,38
0,48
0,40
0,38

0,38
0,36
0,36
0,37
0,38

0,40

0,50
0,54
0,50
0,53
0,52

0,54
0,54
0,52
0,52
0,53

0,52
0,56
0,56
0,54
0,56

0,56

0,53
0,56
0,52
0 ,51
0,52

0,53
0,56
0,52
0,54
0,56

0,56
0,54
0,52
0,55
0,59

0,48

0,50
0,52
0,50
0,53
0,52

0,52
0,54
0,48
0,53
0 ,51

0 ,51
o,4B
0,48
0,46
0,47

thereby the contact surface in the place of touch
with a pin and hence the fr ict ion coeff icient are in-
creased. As the carbon black content increases
(over  1,5 %) the contact  sur face decreases
as a resul t  o f  sur fac ia l  unevenness of  PET f ibres.
Cer ta in l y ,  p in  su r face  charac te r  has  impor tan t
effect.

The highest values of fr ict ion coeff icients 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 1,5o/o mass (NYLOPHIL SCHWARZ BLN gr.)
were measured on various guide pins and other part
of f ibre was formed on forming ceramic discs and
measured as well .

Table 3 shows friction coefficients of smooth and
formed PET f i lament yarn.



Table 3 Comparison of friction coefficient of smooth and formed PET fibres with the same carbon black content (NYLOPHIL SCHWARZ
BLN g r .  1 ,5%)

Friction coefficient

frn SINT.  COR. BRIGHT Cr

Types of the pin

MAT Cr Al BRASS CERAMICS

smooth filament yarn

formated filament

0,48

0,50

0,48

0,48

0,48

0,49

0,52
0,52

0,52
0,52

0,48

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 (fr*)
listed in Table 4 the value of frR 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 oh 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
f1p on pins made from aluminium is observed, ap-
proximately the same values of f1p were measured
on pins made from mat chromium, brass and ceram-
ics and lower values of f1p were measured on pins
from bright chromium and sintered corundum.

When using the carbon black NYLOPHIL schwarz
BLN an increase of f1p on the pin made from mat
chromium was observed, approximately the same
values of ft* were measured on pins made from alu-
minium, brass and ceramics while on pins made from
bright chromium and sintered corundum a decrease
of f1. 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.)

Type of the pinFriction
coefficient

frn

Carbon
black

content [%] SINT.  COR. BRIGHT Cr MAT CT AI BRASS CERAMICS

PET
filament yarn

POP
filament yarn

PAD
filament yarn

0,2
1 , 0

0,2
1

0,2
1

0,43
0,43

0,50
0,48

0,54
0,54

0,52
0,54

0,50
0,46

0,54
0,52

0,38
0,38

0,46
0,44

0,51
0,50

0,54
0,54

0,52
0,48

0,52
0,54

0,56
0,56

0,50
0,46

0,53
0,52

o,52
0,54

0 ,51
0 ,51

0,48
0,48

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

carbon black 
srNT. coR. BRTGHT cr

content [%]
MAT CT BRASS CERAMICS

PRINTEX L-6

NYLOPHIL
SCHWARZ BLN

0,07
0 , 1 5
0,30
0,45
0,60
0,90

o,o7
0 , 1 5
0,30
0,45
0,60
0,90

0,07
0 , 1 5
0,30
0,45
0,60
0,90

0,56
0,54
0,54
0,54
0,52
0,52

0,52
0,52
0,52
0,50
0,50
0,54

0,48
0,48
0,50
0,50
0,48
0,48

0,58
0,54
0,52
0,56
0,54
0,54

0,56
0,56
0,56
0,54
0,52
0,54

0,52
0,52
0,50
0,50
0,52
0,50

0,52
0,52
0,52
0,52
0,50
o,52

0,50
0,52
0,48
0,49
0,50
0,52

0,46
0,48
0,47
0,46
0,46
0,46

0,52
0,52
0,52
0,53
0,53
0,54

0,54
0,54
0,56
0,52
0,52
0,53

0,52
0,51
0,50
0,50
0,50
0,52

0,56
0,56
0,54
0,56
0,54
0,54

0,56
0,54
0,56
0,52
0,54
0,56

0,53
0,52
0,50
0 ,51
0,52
0,54

0,54
0,56
0,54
0,54
0,54
0,54

0,54
0,54

0,52
0,52
0,56

0,52
0,52
0,50
0,50
0,50
0,54

PRINTEX G
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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 CT BRASS CERAMICS

PRINTEX 1.6

NYLOPHIL SCHWARZ BLN

PRINTEX G

Decline of f1q in %

0,536
0 , 5 1 6
0,487

9,0

0,546
0,546
0 , 5 1 3

6,0

0 , 5 1 3

0,502

0,456

9,3

0,526

0,535

0,508

3 ,0

0,55

0,546

0,520

5,5

0,543
0,536
0 , 5 1 0

6,0

An additivation of PA-6 filament yarn by carbon
black PRINTEX G in range of 0,07 o/o lo 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  p in made f rom
brass an interesting decrease of fr* 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 ftp 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  o in made f rom alu-
minium. At the highest carbon black content (0,90 %)
the value of f-* 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 ftp 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 i t  fol lows from this table, the highest values of
ft* 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-
t ion of test ing PET f ibres.

As can be seen from Table 6, with increasing of
the primary part icle size in carbon black (from
0,18 nm to 51 nm) at i t  content in range from 0,07 to
0,90 % mass, in PA-6 f ibres the decreasing of fr ic-
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

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
sol idifying character and equalise the f ibre surface.
When the content of carbon black is over 1,5o 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 compatibi l i ty.

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

Guide and transport ing parts of spinning or f ibre
processing machines work as fr ict ion elements at
contact with fibre and their properties effect friction
forces that have arisen. A fibre surface character as
well  as set technological condit ions have substantial
effect on the level of these forces.

All these factors should be taken into account when
we want to produce high performance f ibre with re-
quired propert ies.
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VPLYV OBSAHU ORGANICKVCH SADZI NA KOEFICIENT
TRENIA SYNTETICKVCH VLAKIEN

Brejka, O.

Vfskumn,! 0stav chemick,ich vldkien, a.s., 059 21 Svit, Slovenskd republika

V procese pripravy i spracovania syntetickfch vld-
kien dochAdza k ich kontaktu s vodiacimi prvkami a
ostatnymi dastami strojnfch zariadeni. Vzdjomn6
interakcia je sprev6dzanA trenim vldkna na stydnfch
ploch6ch. Zdsadnf vplyv md charakter ich vzdjom-
nfch povrchov. Zv€id5ovanim drsnosti vodiacich prv-
kov dochAdza k nar05aniu povrchu vl6kien, vzniku
prietrhov, chlpatosti, zniZeniu pevnosti vldkien...

Za u6,elom dosiahnutia poZadovanfch vlastnostl
syntetick6 vldkna s[ takmer vldy v procese ich vyi-
roby modifikovan6 r6znymi prfsadami. Medzi beZne
pouZivan6 m62eme zaradil farbiace prostriedky, ktor6
okrem vplyvu na zmenu kolorimetrickfch vlastnostf
vpltivajf i na povrchov6 vlastnosti vldkien. Tento vplyv
z6visi od ich mnoZstva, velkosti ich castfc a taktieZ
vzdjomnej zn65anlivosti s prostredim.

V tomto cldnku je uvedeny vplW obsahu organiclgich
sadzi o r6znej velkosti primdrnych dastic na trecie
vlastnosti viacenich druhov syntetickfch vldkien.

Boli pripraven6 vldkna na bdze PP, PA 6 a PET
polym6ru s r6znym obsahom organickfch sadzi o 16z-
nej velkosti primdrnych 6astfc. Meranie koeficientu
trenia sa prev6dzalo F-metrom na vodiacich kolikoch
s nasledovnfm typom povrchu: sinterkorund, chr6m
lesklf, chrom matnf, hlinik, mosadz a keramika.

Na zdklade dosiahnuhich uisledkov sa dd povedat,
2e s narastaj0cim obsahom sadzi klesd u PET vldkien
koeficient trenia. Do obsahu 1 ,5 % hmot. sadzi md

tento koeficient menSiu hodnotu ako u reZneho,
nemodifikovan6ho vldkna. Pravdepodobne tieto sadze
majti stuZujrid charakter, vyrovn6vaju povrch vl6kna.
Nad 1,5 % hmot. sadzi sa za6lna na povrchu vldkien
vys$flovat 6oraz viac nerovnomernostl. Samozrejme
tu md svoj vplyv i charakter povrchu kolfkov. Naj-
vi id5ie hodnoty koeficientov trenia bol i  nameran6
na kolikoch z leskl6ho chromu, hlinlka, mosadze. Naj-
niZ5ie hodnoty koef. trenia sa dosiahl i  na kol iku
z matn6ho chromu.

TaktieZ sa potvrdilo, Ze so zvySovanim stydnej
plochy vldkno/kolik a teda i vytvarovanim vl6kna sa
zvy5uje koeficient trenia. Na velkost koeficientu trenia
m6 vplyv i zvl6kfiovanf typ polym6ru. Svoj vplyv md
tu zrejme i pol6rny charakter sadzi a polym6ru a ich
vzdjomnd zn65anlivost. V pripade polyamidovlich vld-
kien, aj ked' boli nameran6 r6zne vplyvy sadzi na
velkost koeficientu trenia vldkno/kov, dd sa povedat
Ze so zvy5ovanfm velkosti prim6rnych castic sadzi
taktieZ klesd koeficient trenia.

Na zdklade vySSie uvedenfch poznatkov dd sa
povedat, 2e na pripravu r6znych druhov vldkien md
svoj vplyv nielen charakter strojn6ho zariadenia, resp.
drsnost stydnlich elementov, ale taktieZ charakter
zvldkfiovan6ho polym6ru a obsah d'alSich prisad.
Za uilelom pripravy kvalitnfch vldkien s poZadova-
nyimi vlastnostami je treba vziat v5etky tieto faktory
do 0vahy.
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PHYSICOCHEMICAL INVESTIGATIONS
ON THE PEROXIDE BLEACHING OF CELLULOSIC

TEXTILES MATERIALS
Part l. 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, I'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 texti le 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 i t  produces a high degree of whiteness of
the fabric that is also thermoresistant, i t  has been
preferred as a bleaching agent in the preliminary treat-
ment of fabrics from cel lulosic text i le materials. An-
other advantage is the fact that hydrogen peroxide
can be used with dif ferent methods of bleaching. l ts
disadvantage is that i t  has low stabi l i ty in solut ions.
It  is prone to decomposit ion under the inf luence of
certain metal l ic 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 stabi l izers.

As results of preliminary investigations, the authors
of this art icle propose the use of caprolactam and
polyethyleneglycol as non-traditional additives for sta-
bi l iz ing the decomposit ion 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 cel lulosic
textile materials and the decomposition of the bleach-
ing agent - hydrogen peroxide, in the presence of
caprolactam and polyethyleneglycol. Such a study
would establ ish the possible inf luence of these addi-
t ives 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  t1 l .  Poly-
ethyleneglycol-400 and caprolactam were applied
respectively 5 g.l-1 and 2 g.t-t. The results were com-
pared to that of know stabilizers such as carbamide
- 6 g.l-t and water glass - 6 g.l-t. Temperatures used

Vldkna a textil4 (1) 9-13 (1997)

were 60 'C,  70 "C,80 'C,  90 "C.  The decomposi t ion
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 c'rorin the
bleaching baths in the course of t ime, kinetic curves
were obtained, ref lect ing the decomposit ion of the
bleaching agent in dif ferent experimental condit ions.
This is i l lustrated at f igures 1, 2,3, 4 for experiments
at70 "C. Fig. 1 shows that in the presence of bleach-

o 20 1o 60 W ,0o '120 't+o 180 r80

t  (m in l

Fig.  1 Relat ionship between c6re.  ?rd the t ime, wi thout  addi t ive,
T = 7 0 ' C :  O  - w i t h o u t f a b r i c ,  o  - w i t h f a b r i c



\
5
cl

tuf
1,8

e
S,r
qir

arf
,t,8

O 20 to 60 U IOO 120 ttt0 t& ,80
o 20 t O 60 go loo r20 rlo t6o lEo

t (min l

Fig.2 Relationship between csre, ?Dd the time, polyethylene-
g lyco l -4O0,  T =70"C:  O -wi thout fabr ic , .  -  w i th  fabr ic

t(mint

Fig.4 Relationship between cs.e, €lhd the time, carbamide,
T = 70 "C: O - without fabric. . - with fabric
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Fig.3 Relationship between cH2o2 and the time, caprolactam,
T = 70 "C: O - without fabric, o - 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 approximatel ly 0.15 g. l- t ,
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

1 0

Fig.5 Relat ionship between In C and the t ime, caprolactam,
T = 80 "C: O - without fabric, o - with fabric

the quantity of hydrogen peroxide for the same time
is 0.3 g.l-1 (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
addit ive, but also for al l  addit ives (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:

v = - dc/dt = kc (1)

which is integrated to

InC = InCo - 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 Ce is the starting concentra-
tion. Fig. 5 il lustrates 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-1

Additives without fabric with fabric

70"c 80 'c 7 0 ' c 80 "c

PEG

CPL

CB

WG

0.031
0.024
0.022
0 . 0 1 0
0.028

0.085
0.080
0.072
0.060
0.060

0.0130
0.0100
0.0060
0.0080
0.0083

0.033
0.027
0.02s
0.023
0.020

Activation energy,

without fabric

E, J.mol- l

with fabric without fabric

Preexponential factor, l, min-'

with fabric

PEG

CPL

CB

WG

73 477

87 180

81 735

123 522

52 541

6 .90 .1014

6 .97 .1017
g .g0 .101s

2.90.1025

5.40.10s

3 .401012

3 .25 .1013

4 .g0 .1016

1 . 2 5 . 1 0 1 6

2 .50 .1011

64 262

68 474

98 439

72 803

60 640

Additives

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

composition of hydrogen [4]. This is a reason for a
smaller degree of decomposit ion 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 polyethyleneglycol are used for
the first time as additives for the peroxide bleach
baths. Results do not give evidence for their consid-
erable stabi l izing of the hydrogen peroxide solut ions.

The bleaching of cel lulosic text i le 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 bleaching 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 t ime. 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 fFable 2). at 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
decomposit ion of hydrogen peroxide and in the
bleaching there is a simultaneous change of pre-

Yo, o/o .min-l

50 "c 70 "c

E ,  l ,

80 "C J.mol-1 min-l

PEG
CPL
CB
WG

0 . 1 5
0.20
0.27
0.21
0 . 1 8

0 . 1 8
0.27
0.30
0.25
0.23

0.28 77 334 4.9.1010
0.50 64 365 7.3 .108
0,55 38 808 1 .2 .10s
0.48 77 615 9.9.1010
0.44 71 257 3.7.10e

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 = ), exp(-ElRT) (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 ),. Their values are or-
dered in Table 1. The presence of addit ives in the
bleaching bath definitely hinders the process of de-
composit ion 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. lt 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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Fig.6 Kinetic compensation elfect
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exponental factor and activation energy. lt 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). lt can be describes by equation 5

I n r \ : a + b E

The values of the coefficients are respectively
a= -2.8,  b = 3.7.10-4.

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 107-1011, 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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sa vyraba s vysohim stupiom distoty, je termostabil-
nf md prednost ako bieliace dinidlo pri priprave a
spracovani celul6zornich technickfch materi6lov. Dal-
Sou vrihodou je skutodnost, Ze peroxid vodika mo2no

FYZIKALNOCHEMICKE SLEDOVANIE PEROXIDOVEHO
BIELENIA CELUL OZOVYCN TEXTILNVCH MATERIALOV

6asf l. Kinetika rozkladu peroxidu vodika a kinetika
bielenia celul6zovfch textilnfch materi6lov

Georgiev?, A., Veleva, St.

University of Chemical Technology and Metallurgy, 1756 Sofia, I uKl. Ohridsky"

UVOD

PeroXid vodika je dostupnyT, lacnf a zdravotne nezd-
vadnf produkt. Z toho d6vodu a zo skutodnosti, 2e
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pouZit pri r6znych postupoch bielenia. Jeho nevfho-
dou je n[zka stabilita v roztokoch. Md sklon rozkladat
sa vplyvom niektoryich ionov, UV Ziarenia atd'., 6o je
neuihodou pri bielenf. Preto sa pouZfvaj0 rdzne orga-
nick6 a anorganick6 ldtky do bieliacich roztokov vo
funkcii stabiliz6torov. Vyisledkom zahajovacieho
vliskumu je pouZitie kaprolakdmu a polyetyl6nglykolu
ako netradicnfch aditiv vo funkcii inhibitorov rozkladu
peroxidu vodfka v bieliacich k0pelbch.

Cielbm tohoto St0dia je pouZitie fyzikalnochemic-
k6ho pristupu k St0diu kinetiky komplexnfch chemic-
krich procesov bielenia cel u lozor4ich textilnlich materid-
lov a rozkladu bieliaceho cinidla - peroxidu vodika za
prftomnosti kaprolaktdmu a polyetyl6nglykolu.

Sledoval sa vplyv tlichto aditiv na priebeh bieliaceho
procesu.

EXPERIMENTALNN CASI

Podmienky experimentov, analyzy peroxidovfch
k0pelbv a bielenfch tkanin sa hodnotili Standardnlimi
metodami. Polyetyl6nglykol-400 a kaprolaktam boli
pouZit6 v koncentrdcidch 5 g/t a 2 gll. Vfsledky sa
porovndvali so zndmymi stabilizatormi ako s0 karb-
amid (6g/l)  a vodn6 sklo (6 g/ l) .  PouZil i  sa teploty
6 0  " C ,  7 0 " C , 8 0 ' C  a  9 0 ' C .

Rozklad peroxidu vodika sa sledoval bez pritom-
nosti a za prilomnosti tkanfn so stupfiom belosti 48 %
a 68 %. Pre hodnotenie kinetiky tfchto procesov sa
mnoZstvo peroxidu vodika a stupei belosti sledovali
v  pr iebehu b ie lenia 180 min.

vYsIeoKY A DISKUSIA

Na z6klade experimentdlnych fdajov pre meniace
sa koncentrdcie peroxidu vodfka v biel iacich kupe-
lbch v sledovanom dase zfskali sa kinetick6 krivky
rozkladu biel iaceho cinidla za r6znych experimen-
td lnych podmienok.  Vfs ledky s0 i lust rovan6 na
obr .  1-4 pre pokusy pr i  70 "C.

Obr. 1 ukazuje, 2e za prftomnosti samotn6ho bielia-
ceho cinidla H"O, v biel iacom kripel i  dochddza k [pl-
n6mu rozkladu HrO, v priebehu 120 min. Za prltom-
nosti kaprolaktdmu ako aditiva, rozklad HrOrpriebieha
pomalSie a mnoZstvo zostatkov6ho HrOrpri neprltom-
nos t i  t kan iny  je  0 .15  g / l  po  180  min  (ob r .3 ) .S  ka rb -
amidom, ktorf je znamy stabi l izacnfm 0dinkom
na roztoky peroxidov, sa dosiahol vaic5f vplyv a mnoZ-
stvo HrOzzarovnakli das bolo 0.3 g/l (obr. 4).Zauji-
mav6 porovnanie bolo uroben6 v tom, Ze prltomnost
celulozouich materidlov v bieliacom kupeli zamedzuje
rfchlemu rozkladu HrOr.

To plati pre experimenty bez pritomnosti aditiv i s
pritomnostou v5etkfch aditiv (obr. 1-4).Toto bolo
potvrdene i infmi autormi [3]. Na zaklade experimen-
tdlnych tidajov bolo zisten6, 2e reakciu rozkladu HrO,
moZno vyjadri t  rovnicou prv6ho stupia (1) a (2).

vl'kna a textil 4 (1) 9-13 (1997)

Obr. 5 ilustruje skutodnost, Ze experimentdlne vf-
sledky ziskan6 pre rozklad HzOz za pritomnosti kapro-
lakt6mu vyhovuj0 rovnici (2). Ryichlostn6 kon5tanty
moZno urdit pre r6zne teploty a aditiva. Z[skan6
vfsledky s0 uveden6 v tab. 1. Ukazujti, Ze kapro-
laktdm i polyetyl6nglykol zniZujri hodnoty ryichlostnfch
kon5tdnt a to v prltomnosti i nepritomnosti tkanin, do
poukazuje na ich stabilizalny vplyv.

Arheniova rovnica (3) dovoluje vypocitat d'alSie dve
charakteristiky reakcie - aktivadnI energiu E a fak-
tor z\. lch hodnoty sti dan6 v tab. 1. Prltomnost aditiv
v bieliacom k0peli spomal'uje proces rozkladu per-
oxidu, 2o dokazujti vySSie aktiva6n6 energie v po-
rovnanf so syst6mom bez aditfv.

Tdto vel icina md niZ5iu hodnotu len v pripade vod-
n6ho skla a ukazuje, 2e mechanizmus vplyvu je inf.
Je zndme, 2e vodn6 sklo hydrolyzuje na kyselinu kremi-
6itri, do vel'mi zvy5uje povrch s r4iraznyimi adsorpcn;imi
vlastnostami vzhl'adom ku katalyzdtoru rozkladu H2O2
(4). To je dovod niZ5ieho rozkladu bieliaceho dinidla.
Tieto faktory a experimentdlne 0daje oprdvnuju verit,
2e stabilizujrici 0cinok vodneho skla nie je spOsobenyi
energetickymi faktormi, ale pravdepodobne Strukturdl-
nymi zmenami roztoku, ktor6 mOZu byt spojen6 so znf-
Zenfm preexponenci6lnym faktorom.

Kaprolaktam a polyetyl6nglykol s0 pouZit6 ako aditi-
va pre peroxidovli bieliaci k0pel'po prr4i raz. V;isledky
uddvaj0 dokaz o ich znadnom stabilizujricom ucinku
na roztok H"Or.

Kinetika bielenia (jej rfchlost) je popisand exponen-
cidlnym pravidlom (5), ktor6 platf aj pre kinetiku bie-
lenia celulozovfch textilnfch materidlov s HrO, (6).
Podiatky kinetiky moZno stanovit podl'a (4). Ziskane
vlisledky s0 uveden6 v tab. 2 a ukazuju, 2e v5etky
aditfva zvy5uj0 pociatocnf ryichlost bielenia. Najviac
v5ak kaprolaktdm. Aktivacn6 energie a preexponen-
cidlne faktory ziskan6 z teplotnyich zdvislosti kinetiky
ukazuj0 na vfhodnost pouZit ia kaprolaktdmu. V pro-
cese rozkladu HrO, a bielenia je sfcasnd zmena
preexponencidlneho faktora a aktivadnej energie
vysvetlbvand ako vSeobecnf kompenzalny efekt pre
dve zdkladn6 reakcie komplexn6ho procesu (obr. 6)
a mdZe byt popisand rovnicou (5). Kinetickf kompen-
zalny efekt je univerzAlna kvalita procesu v konden-
zovanfch syst6moch a vztahuje sa na lokalizilciu
zdkladnlich aktov reakcii v mikroskopickyich kom-
ponentoch a na rfchlost redistribucie energie v sys-
t6me (7). Zmeny preexponencidlneho faktora m02u
dosiahnut hodnoty 107-1011, takZe rlichlost reakcie
sa mOZe podstatne zvf5it dokonca i vtedy, ak stupne
aktivadnd energia.

Sktimanf reakcnf syst6m t.j. vodnli roztok HzO, -
celul6zovf textilnf materidl - aditivum je kondenzo-
vanf syst6m. DokdzanyT kinetic$7 kompenzacnyi efekt
ukazuje, 2e pou2it6 aditiva ovplyviujri rfchlost bie-
lenia. Je to 4isledok s0casn6ho zvyi5enia alebo zn[Ze-
nia aktivacnej energie a preexponencidlneho faktora.
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BLENDED FIBRE-FORMING POLYMER SYSTEM PPI
POLYAMIDEUREA III.

Properties of Modified PP Fibres.

Kri5tof id, M., Marcindin, A., Ujhelyiov6, A., "Prchal, V.,

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 hdhere
Sorptionkapazitdt fur die Wasserddmpfe und die Farbstoffe, die herabgesetzte elektrostatische
Aufladung und die verdnderten mechanischen Eigenschaften.

B crarrn npeAnararcTcff pe3ynbrarbr rroAroroBKu H orrpeAenenr{fl HeKoropbrx csoficre cMecHbrx BoJroKoH
nonunponxleH/noluuoqeBzHa. MoluQuqupoBaHbre BoJroKHa o6ognaqalorcq nyqurnurr cop6uHoHHbrMH

;:HnT#i,*:i:#.il#::[#ffi3X'ffi'##"'*"blM 
3neKrpHqecKHM 3apq'qoM H H3MeH.H'IMH

V predloZenej prdci s[ prezentovan6 vfsledky pripravy zmesnyich vldken PP/polyamidmodovina
a niektor6 ich vlastnosti. Zmesn6 vldkna maj0 (v zdvislosti od obsahu polyamidmodoviny) vySSiu
sorpciou vodnfch p6r a farbiv, niZ5ielektrostatichi ndboj a zmenen6 mechanick6 vlastnosti (napr.
niZ5iu 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 11-71.

lmproving 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. t8-91.

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 [10-121.

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.

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

The preparations of polyamideureas (PAU) and the
polypropylene modified with 1-5 wt. % of PAU are
reported in the previous paper [13, l4l .Blends of
PP + PAU were spun into fibres at the temperature
Tr = 230 "C,Tz= 240 oC, Ts = 240 "C and drawn at
To : 120 "C to the ratio i. : 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, c = 3 g.dm-3,
T = 30 oC, 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

System
0

Sorption of water vapour, wt. %
Concentration of additive, wl. %

1  1 . 5  2  2 . 5  3  5

PP + PAU1 0 j2

PP + PAU2 Oj2

0.18 0.22 0.42 0.53 0.62 0.65
0.22 0.28 0.45 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

Tab. 5 Mechanical properties of unmodified and modified PP
fibres

System Property
Concentration of additive, wt. %

0 1 2 3 5

PP o, cN.dtex-t
+  e r %

PAU1 M, cN.dtex- l

PP o,  cN.dtex-]
+ e, o/o

PAUz M, cN.dtex-l

Number
System of

washings

Static charge, kV
Concentration of additive, wt. %

0  1  1 .5  2  2 .5  3

2.88 2.84 2.11
207 118 121

0.1 08 0.088 0.1  14

2.8s
145

0 . 1 1 1

2 . 1 4  2 . 1 7
155 124

0 .154  0 .158

2.77 2.41
199 182

0 .114  0 .108

2.82
208

0 . 1  1 5

2.88
207

0 .108

PP
+

PAUl

PP
+

PAU2

1

5

1

5

detergent  -  RADION, c  =  3  g .dm- ' ,  T  = 30"C,  1  = 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 Oab. 4) as a de-
pendence of the amount of fixed dyes versus time of
dyeing (for two acid dyestuffs) were measured.

Strenght q, elongation of break s 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

System
Type of dyestuff

Fixed dyestutf, mg.g-1

1 2 3 4 5

o - tenacity, e - 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 r ings

3. molecular weight of PAU1 and PAU2 (dif ferent
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 posit ively inf luenced by modif icat ion with PAU,
more with PAU2 (higher molecular weight and higher
content of polar comonomer in comparison with
PAUl) and the sorption rises with the amount of PAU
in the blended f ibres (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 PAUl 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

> I  5 .5  3 .5
> 8 5 .4  5 .3
> 8 6 .0  6 .2
> I  5 .6  3 .5
> 8 3 .4  2 .4
> 8 4 .2  2 .3

4.0 4.2

6 .1  5 .0

5 .1  5 .2

1 . 9  1 . 6

1 . 8  1 . 4

1 . 8  2 . 0

4.1

5.8

6 .1

2.6

2.3

2.2

2.5
3.0
4.3
1 . 5
1 . 5
1 . 4

P P 7 6 1

PP + 3 wL o/o  PAU1 16 11.3 21

PP + 3 wt. % PAU? 17.5 11.8 20.9

1 . 5

1

1

0.4
1 . 5
0 .5

Concentration of dyestuff in the dyeing bath co = 3 g.dm-3
T o : 8 5 " C ,  t 6  =  2  h
1 -  C. l .Ac id  B lue 78:2 -  C. l .Ac id  Red 118;  3  -  C. l .Ac id  Yel -

low 42;4 - C.l.Disperse Yellow 60; 5 - Foron Brill Blau (dis-
perse), mg.g-l - 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 ?t T6 = 100 "C,
co = 3 g'dm-'

Type
of dyestuff

Time of dyeing, min
Fixed dyestuff, mg.g-'

10 30 60

C.l.Acid Yellow 42

C.l.Acid Blue 78

16.7 22.7
15.1 28.8

26.5 28.0 28.0
32.6 33.3 33.3

Vldkna a textil 4 (1) 14-17 (1997) 1 5



the type of dyestuff. The polar character of additive
favorises the acid dyestuffs in comparison with the dis-
perse ones. According to acquired results Oab. 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.f . Acid Blue 78 and C.l. Acid Yellow 42) lhan 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 t ime 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 PAUl (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 modif ied PP f ibres.

2. The electrostatic charge of PP fibres modified by
polyamideurea (PAU) is posit ively inf luenced and
it fal ls with the amount of PAU.

uvoo

Modifikacia syntetickfch vldken je vZdy orientovand
na zlep5enie niektorfch ich tiZitkovyich vlastnosti. Mo-
dif ikdcia polypropyl6nu (PP) je dasto usmernend na
zlep5enie elektrickfch vlastnosti, hydrofility a vyfarbi-
tef'nosti 11-71.

Zlep5enie tfchto vlastnosti je moin6 pridanfm niek-
tor6ho ridinn6ho aditiva (aditiv) a pripravou zmesnich

1 6

3. Low electrostatic charge is stable even after sev-
eral washings of modif ied PP f ibres in detergent.

4. Dyeing of PP fibres modified by 3 wt. % ot PAUZ
is effective and relatively fast. The effective time
of  dyeing at  T :  100 'C is  30 min.

5. Tenacity, elongation to break and init ial  modulus
are influenced more or less according to the type
and amount of PAU.
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M/F polypropyl6novfch vlaken, zmenou geometrie, ci
zmesovanim PP vldkien s infmi vldknami [8-9].

Je zndme,2e zavedenie atomu kyslika, siry alebo du-
sika do relazca polyamidu zvy5uje sorpciu vlhkosti
a rozpustnost. Rozpustnost m62e byt potlacend kopo-
lymeriz6ciou t. j .  pr ipravou kopolyamidov s ucinnfm
mnoZstvom vhodn6ho komonom6ru, ktoni obsahuje ak-
tlvny at6m (napr. dusik) vo vhodnej forme [10-121.

Priprava kopolyamidov alebo inlich podobnfch kopo-

aMESNV VLAKNOTVORNV POLYMENruY SYSTEM
PP/POLYAMIDMOCOVINA ll l.

Vlastnosti modifikovanfch vl6ken PP/Polyamidmodovina

Kri5tof id, M., Marcindin, A., Ujhelyiovd, A., *Prchal, V.

Chemickotechnologickd fakulta STU, Bratislava, Slovenskd republika

* Chemickd fakutta Vysokeho udenitechnick1ho, Brno, eeskd repubtika
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lym6rov a ich pouZitie v zmesi s PP je jedna z moZnyich
ciest k priprave modifikovanyich PP vl6ken s lep5lmi sor-
pcnyimi vlastnostami.

V predloZenej prdci sme pre zlep5enie vlastnosti PP
vldken pouZili polyamidmocoviny (PAU) s at6mami dusi-
ka vo forme substituovanfch piperazinovyich cyklov.

EXPERIMENTALNA CNSi

Priprava polyamidmodovin (PAU) a polypropyl6nu mo-
dif ikovan6ho 1-5 % hm. PAU je poplsand v prdcach

[13-14]. Zmesi PP + PAU boli  zvl6knen6 pri  teplotdch
T1= 230 oC, Tz = T3 = 240"C a vydlZen6 pri To = 120"C
na dlZiaci pomer tr = 3 na experimentdlnom zariadeni.

Elektrostatickf naboj nemodifikovanlich i modifikova-
nfch PP vlaken (bez prepardcie) bol zmerany na prfs-
troji EP-68 pred a po praniach v pracom prostriedku
RADION, c  = 3 g.dm-t ,  T = 30 oC,  1= 15 min.  Po kaZ-
dom prani bol praci prostriedok dokonale odstrdnenf
nepretrZitfm vypieranfm tecr.tcou vodou pocas 20 min
a vzorka bola vysu5end pri teplote miestnosti.

Vfsledky su uveden6 v Tab. 1.
Sorpcia vodnlTch pdr bola stanovend gravimetricky a jej

hodnota vyjadruje mnoZstvo vodnej pary vo vldkne pri
65 % RH a T = 22 "C. Vfsledky sri uveden6 v Tab. 2.

Farbenie PP a modif ikovanlich vlSken bolo vykona-
n6 v roztoku (kyslyich farbiv) alebo disperzii (disperz-
nyich farbiv) za podmienok uvedenyich pod Tab. 3
a Tab. 4. Vyfarben6 vldkna bol i  rozpusten6 v rozpri5-
tadle a pomocou kal ibracnej kr ivky bolo stanoven6
mnoZstvo viazan6ho farbiva. Vytahovacie krivky ako
zdvislost mnoZstva viazan6ho farbiva v zdvislost i  od
casu farbenia (pre dva typy kysl6ho farbiva) sr i  uve-
den6 v Tab. 4.

Pevnost, taZnost a Youngov modul boli ziskan6 z me-
ranI na prfstroj i  INSTRON 3710-016 (Tab. 5).

DISKUSIA

Vlastnosti PP vl6ken modifikovanyich polyamidmoco-
vinami ovplyvnujf viacer6 aspekty:
1. r6zna chemickd Struktura nepoldrnych makromole-

k0l PP a poldrny charakter PAU
2. nepravidelnd geometrickd Strukt0ra makromolekul

PAU ako kopolym6ru majuceho v retazci poldrny ter-
cidrny dusfk, amidick6, mocovinov6 a koncov6 ami-
no skupiny plus objemn6 piperazinov6 cykly

3. molekulovd hmotnost PAU 1 a PAU 2 (r6zna nav-
zdjom a podstatne niZ5ia v porovnani s PP)

4. zmeny v morfologickej Strukt[re zmesnfch vldken
a vySSia vnutornd pristupnost, v d6sledku ktorej sti
poldrne atomy a skupiny PAU schopn6 viazat po-
ldrne, nizkomolekulov6 ldtky (voda, farbivd).

Tieto Styri doleZit6 aspekty viac ci menej predurcuju
kaldu vlastnost. Sorpcia vodnlich par je modifikdciou
s PAU kladne ovplyvnend, viac pouZitim PAU 2 (vyS-

vtdkna a textil 4 (1) 14-17 (1997)

Sia molekulovd hmotnost a vy55f obsah poldrneho ko-
monom6ru) a sorpcia stfpa s obsahom PAU v zmes-
nyich vl6knach (Tab. 1)

R6zny charakter PAU a PP a vySSia sorpcia vod-
nfch pdr spdsobuj0 zlep5enie elektrickfch vlastnosti.
Elektrostatick)t nAboj PP vldken modifikovanfch polya-
midmocovinami je ovel'a niZSf a so st0pajucim obsahom
PAU sa zniluje. Pozitivny vplyv PAU 2 je vy55iv dosled-
ku jej vy5Sej molekulovej hmotnosti a vy55ieho obsa-
hu derivdtu piperazinu (Tab. 2). Vy55i pocet prani ne-
gatlvne vplyiva na elektrostatickf n6boj, najmd v pripa-
de PAU 1, do je zapridinen6 jej niZ5ou molekulovou
hmotnostou a vy5Sou vypratel'nostou v pracom pros-
tr iedku. Hodnoty elektrostat ick6ho naboja PP vldken
modifikovanyich PAU 2 sa stabilizujn uZ po prvom pra-
nia po 5 praniach sa elektrostatickli naboj vdbec neme-
ni.

Farbenie zmesnfch PP vldken je charakterizovan6 aj
infmi ako vy55ieuvedenyimi aspektami. Hodnoty mnoZ-
stva viazan6ho farbiva (po 2 hodindch farbenia - Tab. 3)
su ovplyvnen6 aj typom farbiva. Poldrny charakter adi-
tiva uprednostnuje kysl6 farbiv6 v porovnani s disper-
znl imi. V s0lade s vfsledkami v Tab. 3 disperzn6 far-
bivd su nepouZitel 'n6. Medzi kyslfmi farbivami t ieZ
mOZeme vidiet men5ie rozdiely v mnoZstve viazan6ho
farbiva ako dosledok charakteru farbiva.

Maximdlne mnoZstvo viazan6ho farbiva po 2 hodindch
farbenia pri  T = 85'C a pH = 3,5 je ovel 'a niZ5ie (pre
C.l.  Acid Blue 78 a C.l .  Acid Yellow 42) ako po 90 min
farbenia pri T:1 00 oC, co znamen5,, 2e farbenie pri vyS-
Sej teplote je 0cinnej5ie. Vytahovacie krivky (Tab. 4)
poukazuj0 na fakt, Ze zmesn6 vldkna s[ takmer r iplne
vyfarben6 po 30 min a dvojn6sobnyi cas farbenia pod-
statne neovplyvnf mnoZstvo viazan6ho farbiva.

Mechanick6 vlastnosti  (Tab. 5) experimentdlnych
zmesn;ich vldken (taZnost a Youngov modul) sa naj-
viac zmenia pri  obsahu 1 % hm. PAU a hlavne pre PAU
1 (niZ5ia molekulovd hmotnost). Obsah PAU a jej mo-
lekulov6 hmotnost podstatne ovplyvnia pevnost zmes-
n;ich vldken. Pevnost klesd s obsahom PAU, viac pre
PP vldkna modif ikovan6 PAU 1.

SUHRN

1. Sorpcia vodnlich pdr modifikovanyich PP vldken stri-
pa s obsahom PAU.

2. Elektrostatickf ndboj PP vlaken modifikovanfch PAU
je kladne ovplyvnenf a kles6 so zvy5uj0cim sa ob-
sahom PAU.

3. Nlzka hodnota elektrostatick6ho naboja je stabilnd
po viaceryich praniach modifikovanyich PP vldken
v pracom prostriedku.

4. Farbenie PP vldken modifikovanyich s 3 hm. % PAU 2
je ildinne a relativne rlichle. Efektivny cas farbenia
pr i  T  =  100 'C  je  30  m in .

5. Pevnost, taZnost a Yuongov modul su viac alebo
menej ovplyvnen6 typom a mnoZstvom PAU.
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PROPERTIES OF INTEGRATED FABRICS
WITH PP FIBRES

Murdrovd A., Jambrich M., 
.Vyskodil 

l.

CHTF-STU Bratislava,
'VVIJBP 

Bratislava, Slovak Repubtik

V tomto 6l6nku pojedndvame o Strukt0re a vlastnostiach integrovanyich texti l i i  na bAze
polypropyl6novfch , bavlnenich a visk6zovich vldkien.

In the article we present the structure and properties of integrated fabrics with polypropylene,
cotton and viscose fibers.

Crarrs nocBqu-IeHa crpyKType H csoficrsaM Texcrr.rJrrHbrx ug1enuit Ha ocHoBe [onHnponuJreHoBbrx,
xronqaro6yMaxHbrx H BI,IcKo3Hbrx BoJIoKoH.

ln dem vorliegenden Artikel ist riber 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 fol lowing: monofi laments, mult i-
filaments, staple fibres, nonwoven textiles (spunbonds,
melt-blowns ), tapes, spl i t  f i lms 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 (mult icomponent), on the
additivity of organic and inorganic substrates, on the
surface treatment by finishing agents and by other
physico-chemical mod ification.

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/FlBC, technical tex-
tiles (filter and sorptive materials, for motorcar indus-
try and composites, ECO-texti les), lext i les for medi-
cine and other.

PP f ibres possess some specif ic characterist ics
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 composit ion of f ibers the inf lu-
ence of the macrostructure of the textile fabric upon
end-use properties is very important.

On the base of structure and macrostructure of
f ibers and text i le fabrics fol low 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 personali ty,
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 cl imatic condit ions the ther-
moregulatory mechanism of organism acts. In this
cooperat ion a c loth ing has a b ig funct ion.  Whi le
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- insulat ing propert ies in case of need.
A clothing having mentioned contrary properties (e.9.
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Table 1 Some of basic and end-use properties of fibers

Property PP Cotton PES PA PAN Wool

Surface dyeing
Chemical stability
Thermal stability
Biological stability
Tenacity
Elongation
Recovery
Form stability
Electrostatic charge
Moth resistant
Maximum wash temperature
Capillary moisture transport
Water vapour permeability
Moisture receptivity
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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 propert ies of text i le fabrics ensure
mainly these end-use propert ies:
- air permeabil i ty,
- 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

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,
- relat ive air humidity underneath a clothing,
- pulse frequenty,
- skin temperature development,
- thermal- insulat ing 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.

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

vldkna a textil 4 (1) 1 8-24 (1997)

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
check side

Fig. 5 SEM photograph of integrated fabric of PP/cotton cross-
section

Fig. 4 SEM photograph of integrated fabric of PP/cotton PP loop
backing

Temperature distribution on the surface of a skin
is being projected on a colour map-thermogram. By
comparison of thermograms of clothed and unclothed
examinant the share of a fabric layer in thermal in-
sulat ion is determined.

20

Fig. 6 SEM photograph of blended fabric of PP/cotton and vis-
cose/cotton, cotton backing

EVALUATION OF RESULTS

Morphological and macromorphological structure of
blended knit ted fabrics is recorded on the SEM pho-
tographs, Fig. 1-10. PP f ibers are thicker with dif fer-

Vldkna a textil4 (1) 18-24 (1997\



Fig. 7 SEM photograph of blended fabric of PP/cotton PP fibers
on check side

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

-..tf
l;.it.:.., :. ,.'

Fig. I SEM photograph of cotton fibers

ent morphological structure when comparing with
cotton and viscose f ibers. Considerably dif ferent
macromorphological structure of the knitted fabrics
is mainly supported by a different design on reverse
and check sides of the loop and fil l ing.

Macromorphological structure corresponds to the

Vldkna a textil 4 (1) 18-24 (1997)

Fig. 10 SEM photograph of PP f ibers

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

Prpperty
lntegrated

cotton/PP loop
Covering
cotton/PP

Fabrics
100% cotton

Filling cotton
PP/cotton

Filling cotton
viscose/cott.

Thickness, [mm]
Unit weight, [g/m']
Tenacity, [N]

longitudinal
transverse

Elongation, [%]
longitudinal
transverse

Stiffness, [mN/cm]
longitudinal
transverse

1 , 6
220

175
125

82
280

5,3
3,6

0,7
140

180
105

0 ,9
215

465
335

145
210

1 , 6
3 1 5

400
340

1 1 5
1 8 5

3,6
6 ,7

1 , 7
270

170
1 8 5

90
1 5 5

3,7
3 ,5

1 3 5
215

0,7
0 ,5

3 , 1
1 , 1

Table 3 Physiological properties of blended fabrics with different desing

Property
Integrated
cotton/PP

loop

Covering
cotton/PP

Fabrics
100%
cotton

Fil l ing
cotton

PP/cotton

Fil l ing
cotton

viscose/cott.

Air permeability, [m3/m2s]
Water vapour, [s]
Thermal absorptivity, [J/m2s1/2K]

face side
back side

Thermal resistance, [1 0-3Km2flru]
Electrical potencial, [kVJ
Half-time of discharge, [s]

1 , 8
24,9

1 1 5
85
34

0,35
2,6

0 ,9
22,5

140
1 3 5

1 7
o,20

1 , 8

1 , 3
23,3

1 1 5
1 1 0

1 4
0 , 1 0

1 , 6

0,9
32,5

1 3 5
1 3 5
32

0 , 1 5
3 ,0

1 , 7
3 1 , 5

1 1 5
1 1 5
35

0 , 1 5
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 fil l-
ing desing element.

Table 4 lnfluence of blended fabrics on man's physiological activities

Evaluation of blended knitted fabrics from the point
of view of their influence upon physiological activi-
t ies shared the amount of 50% PP f ibers 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 f abric
reaches high thermal-insulating values allowing its
application for physical load at low and very low tem-

PROPERTY
Integrated
cotton/PP

loop

Covering
cotton/PP

Fabrics
lOOo/o
cotton

Fil l ing
cotton

PP/cotton

Fil l ing
cotton

viscose/cott.

Time of obtainment of 100%
underneath a clothing moisture, [min.]
Skin temperature
after 15 min. load, [ 'C]
Pulse frequency after 15 min. load,

[number of pulses/min.]
Thermal-insulating
values At, ['C]

in a rest condition
in a load condition
15 knee bends/1S s

1 5

33

1 1 5

1 8

32

120

1 6

31

130

21

32

160

1 2

31

130

4,5 4,0

3,0

3,5

3,0

4,5

4,0

3,0

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
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temperature under a clothing, 'C

1 5 L 7  1 9  2 t  2 3  2 5  2 7  2 9  3 1

physical loading, Inin

+ integrated fabric of PP/cotton -*- covering fabric of PP/cotton --Jl+- cotton

Fig. 11 Temperature under a clothing - spine side

13

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 load
causing an increased pulse frequency, Table 4.

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

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

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 integrovanfch textili i s PP vl6knami

Murdrov6, A., Jambrich, M., *Vyskodil, l .

CHTF-STU Bratislava,

*VVllBP Bratislava, SR

Polypropyl6nov6 vl6kna (PP) patria k najmladSej gene-
rdcii vel'kokapacitne vyrdbanfch chemickfch vl6kien
a patrl im druh6 miesto za PET vldknami.

Prudkf rozvoj PP vldkien je podmienenf dostatodnfm
zdrojom z6kladnej suroviny, priaznivou cenou, jednoduch-
Sou pripravou a ich vlastnostami, ktor6 umoZfrujti Sirokd
aplikdciu v oblasti bytov6ho texti lu, technickyich texti l i i
a obl iekani .

Hlavnli sortiment vyrdbanfch vl6kien, vlSkni\ich a ostat-
nfch materidlov je nasledovnyi: monofily, nekone6n6 vldk-
na, striZ, netkan6 texti l ie, pdsky, Stiepan6 f6lie a in6. Zak-
ladn6 typy PP vldkien a vlaknitfch materidlov s0 vyrdba-
n6 v Sirokej Skdle sortimentov. Sirokyi sortiment je zalo-
Zeni  na vfrobe PP vldkien so zmenenou Strukt0rou,
r6znou geometriou, na b*ze zmesi polym6rov, aditivdcii
organickyimi a anorganickfmi substr6tmi, povrchovej fp-
rave vldkien prepar6ciami a inyimi fyzikdlno-chemickfmi
modif ikdciami.

Hlavn6 oblasti aplikdcie vl6kien, vlSknityich a infch PP
materi6lov s0 nasledovn6: koberce, podkladovky, hygie-
nick6 pdsky, lan6 a texti ln6 materidly, povrazy, odieva-
nie (domdce, 5portov6, detsk6, ochrann6) geotexti l ie a ag-
rotexti l ie, obaly a vel'k6 vrecia (Big Bags/FIBC), technic-
k6 texti l ie (f i l tracn6 a sorpdn6 materidly), texti l ie pre au-
tomobilovf priemysel, kompozity, EKO-texti l ie, textfl ie pre
medicinu a in6.

PP vldkna majf niektor6 Specifick6 vlastnosti, ktor6 ich
predurdujrl do takfch spotrebitel 'skfch sektorov ako sri
ponoZky, spodn6 pr6dlo, spodn6 a vrchn6 o5atenie pre
vol'ny das ako aj pre vysok0 fyzickri a klimaticku zAta2.
PP vldkna zmesovan6 s infmi v ldknami mOZu komplex-
ne zabezpedit po2adovanf kvalitu texti l i l ,  tab. 1.

Pri projektovanf novfch textilnfch materidlov urdenfch
do odevov je okrem zlo1enia vldkien vel'mi doleZityi vplyv
makromorfo169ie text f l ie na ich 0Zi tkov6 vlastnost i .  Na
zdklade morfol6gie a makromorfologie vldkien a texti l i i  sa
odvijaj0 zdkladn6 fyzikii lno-mechanick6 a 0Zitkov6 vlast-
nosti texti l i i  z hl 'adiska poZiadaviek na odev. To zname-
n5,, ie pri aplikacii novej texti l ie do odevu sri na zreteli
najmA odevno-fyziologick6 vlastnosti texti l ie. Fyziologic-
k6 vlastnosti texti l ie zabezpe6uj0 hlavne tieto 0Zitkov6
vlastnosti:

- priepustnost vzduchu,
- priepustnost vodnlich pdr,
-  p loSnf tepelnf  odpor,
- tepelnd absorbtivita,
- schopnost odvodu elektrostatick6ho n6boja,
- sorpcn6 vlastnosti (sorpcia vodnyich pdr a farbiv).

Kvalitu texti ln6ho odevu ovplyviuje vela faktorov, od
materielovfch charakteristik vl6kien pocn0c, cez kon5truk-
cn6 parametre texti l i i ,  aZ po uZivatelsk6 podmienky ode-

vov. TieZ dlovek ako biologickd osobnost posudzuje
bioaktivitu vldkien a texti l i i  v odevoch pri noseni r6zne.

Hodnotenie vfsledkov

Morfol6gia a makromorfologia integrovanyich upletov je
uvedend na  REM sn imkoch,  obr .  1 -10 .  PP v ldkna s0
hrubSie v porovnani  s ba a Vs vl6knami.  Vfrazne rozdiel-
nu makromorfologiu integrovanfch 0pletov podporu je roz-
dielna kon5trukcia upletov na l lcnej a rubovej strane, ako
sri slucky a vfplnok.

Makromorfologia kore5ponduje so z6kladnlmi a mecha-
nickfmi v lastnostami upletov.  Vzhl 'adom na rozdielnu
hr0bku a ploSn0 hmotnost je vfznamne rozdielna pevnost,
taZnost a tuhost 0pletov, lab. 2.

Fyziologick6 vlastnosti, tab. 3, sri vliznamne zdvisle na
makromorfologii 0pletov, istf podiel zabezpe6uje moleku-
lovd Strukt0ra a morfol6gia vl6kien. Korel6cia medzi tyzio-
logickfmi a mechanicklimi vlastnostami je nevyznamnd.

Pr iepustnost vzduchu, ktor6 je mierou vent i lacnej
schopnost i  je najvy55ia u integrovan6ho 0pletu so s lu6-
kou. Tento 0plet  md t ieZ naj teplej5i  ohmat.  Tvorba elek-
trick6ho potencidlu je nepriaznivd pre integrovany uplet
s PP sluckou, av5ak ryichlost vybijania je vAc5ia neZ u 0p-
letov s konStruk6nfm prvom vyiplnok.

Hodnotenie zmesnfch upletov z hl 'adiska ich vplyvu na
fyziologick6 dinnost i  pr i  podielovom zast0peni  50 % PP
vldkien a 50 % ba vldkien je porovnatel'n6 s ripletom z cis-
te j  bavlny,  tab.  4.  Cas dosiahnut ia 100% relat fvnej  v lh-
kost i  v pododevnom pr iestore je u integrovan6ho 0pletu
najniZ5i. Je to preto, 2e zalalovf experiment sa usku-
todni l  pr i  teplote v miestnost i  25 "C, av5ak integrovany Ip-
let  md vysok6 tepelne- izolacn6 hodnoty,  preto je vhodnyi
pre fyzicku z6ta2 pri nizkych a vel'mi nizkych teplotdch.
S vfvojom vlhkosti kore5ponduje vfvoj teploty vzduchu
v pododevnom pr ies to re ,  obr  11 .

DalSityp upletu s PP vl6knami, kon5trukcne rieSenyi ako
kryci  0plet ,  vykazuje niZSiu pr iepustnost vzduchu, s 6[m
srivisf zvli5end nepohoda pri fyzickej zAtali, do sa preja-
vi zvf5enou pulzovou frekvenciou, tab. 4.

PP vl6kna v 0plete s ba vfplnkom zvf5uju tuhost a pev-
nost.  Zmesnyi  PP uplet  s ba vyiplnkom md niZ5iu pr iepus-
tnost vzduchu a relat ivne vySSiu tepelne- izolacnf hod-
notu v porovnani s upletom Vs/ba vfplnok, preto je viacej
predurcen! do odevov pre chladn6 po6asie.

Pri aplik6cii PP texti lnfch vl6kien do 0pletov s vhodne
r ie5enou koni t rukciou 0pletu pre konkr6tny druh odevu,
moZno suplovat a2 50 % bavlnenfch vl6kien. Vzhl 'adom
na transportn6 vlastnost i  PP vldkien, apl ikdcia 0pletov
s PP vldknami je vhodnd do tepl fch odevov pr i  zv175e-
nfch fyzickfch zataZiach.
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z vEDEcKovfsruMrufcx n vVvoJovVcn pRAcovisr

HISTORIA ROZVOJA CHEMICKYCH VLAKIEN
NASLOVENSKUAVCCCNACH

Pod uvedenym n&vom vysla v mimoriadnom ffsle z6vody - Hnfsta, rozvol vedecko-Wskumnych institt-
dasopisu "VLAKNA A TEXTIr' v zAvere roka 1996 cii: VUCHV - Svit, VUTCH-Chemitex - Zilina, Chempik
zaujimavii St0dia, ktora by nemala chfbat v kniinici - Bratislava ako 4 Katedry Uakien a textilu Chemicko-
Ziadneho textiln6ho podniku. technologickej fakulty STU v Bralislave.

Autormi st0die s0 Prof. lng. Marlin Jambrich, DrSc.,
Doc. lng. Anton Marcincin, CSc. a RNDr. Dusan Udaje o kaidom podniku s[ spracovan6 podfa
Budzak. V spolupr6ci so z6stupcami jednotli{ch nasledovnej sch6my:
podnikov a in5tit0cii si autori poloZili za cief,poda{ - charakteristika sidla podniku,
komplexny pohfad na rozvol chemichich dakien - zaloZenie a okolnosti vzniku organizacie,
u nes v kont€xle s rozvoiom vo sv€te". - kvantitalivny a kvalitatlvny rozvoj vrfroby,

St0dia me cdkow rozsah 150 stren a je rozdelen6 - s06asny stav Wroby, sortimont Wrobkov,
na osem kapitol. PMich pat kapitol ie venovanych - hlavnf predstavitelia, ktori podstatne prispeli
historickemu v'ivoiu vlakien ako takych, sp6sobu ich k rozvoiu podniku.
klasifikricie a progn6zam do roku 2020. Jadrom publi-
kacie ie Siesta kapitola, ktora zahrnuie rozvoj Wroby V Srfdii je al prehlad u niis vydanfch monografii
chemickych vlekien a vlaknitych materielov v jedno- o chemickych vlaknach, textfliach a textilnych pomoc-
tliWch podnikoch SR: Slovenskf hodviib - Senica, nych prostriedkoch.
Chemosvit - Svit, lstrochem - Bratislava, Chemlon
- Humenn6, Tatralhn - Keimarok, Slovensk6 ludobn6 Doc. Ing. Pavol Hodul, CSc.
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SYMPOZIA A KONFERENCIE

ocHRANA elovEKA A TEcHNIKv v rnizovVcn
srruAcrAcH - vYulnrc TEXTn-ruVcn

A KoMPoztrruVcn MATERIALov

Sestdk,J., Kabdtov6,V.

VUTCH-CHEMITEX spo/. s r.o. Zilina, Stovenskd repubtika

V obdobi poslednlich ptit rokov sme sa v 0stave
zaoberali aj vfskumom a vfvojom Specidlnych che-
mickfch kompozitnfch materidlov a Specidlnych syn-
tetickfch vldkien, ktor6 je moZn6 vhodne pouZit pri
vfrobe textilnfch a kompozitnyich materidlov (s po-
dielom textiln6ho substrdtu) vhodnfch na ochranu 6lo-
veka, techniky a objektov v rdznych krfzovfch situd-
cidch.

Tieto niskumno-uivojov6 prdce ziskali novti dimen-
ziu. v poslednfch dvoch rokoch pri 0zkej spoluprdci
s Uradom pre techniku, vlizbroj a materidl MO SR,
Vojenskou akad6miou SNP v Liptovskom Mikula5i
a d'al5imi Specializovanlimi pracoviskami v SR. east
prdc je zabezpedend prostrednlctvom vedecko-tech-
nickfch projektov spolufinancovanyich Ministerstvom
hospoddrstva SR a vfsledky srl postupne realizovan6
v textilnfch a chemictcfch podnikoch na Slovensku.

1.0 TEXTilre pne oCHRANU e lOVerR

Zvy5uj0ca sa frovei poznania aj v oblasti textilnfch
materidlov sa okrem in6ho odr62a aj vo vyivoji no-
vfch druhov odevov, ktor6 by mali zabezpedovat
komplexn0 ochranu dloveka v rdznych krfzovyich si-
tuacidch.

Textiln6 materidly pouZfvane napr. vo vfstroji vys-
pelyich armdd (NATO) musia spliat vybrane krit6rid
z hlhdiska ochrany cloveka proti nepriaznivyim vply-
vom vonkaj5ieho prostredia vyvolanyim bojovou cin-
nostou. Medzi tieto zdkladn6 krit6rid patri napr. ochra-
na proti :

-  ohfiu, vznieteniu, sdlav6mu teplu
- rddioaktlvnemu sp6du
- detekcii vo viditelhom a lC spektre (u6inkom che-

mickfch a biologickfch zbrani)
- elektrostatick6mu nabfjaniu a tvorbe iskrov6ho

vliboja.
Okrem toho musia byt textflie a odevy z nich upra-

ven6 funk6ne, t.j. musia zabezpedovat:
- neobmedzenI pohyblivost dloveka
- kompatabilitu s ostatnlimi castami vlistroja
- mechanick0 odolnost
- vodo a oleja odpudivost

26

- maskovaciu schopnost
- moZnost odmorenia, dekontamindcie
- nizku Spinivost, l 'ahku udrZbu a pod.
OchrannlT odev pre Speciailne pouZitie v5ak musf

zabezpedovat aj istf komfort nosenia, aby uZfvatel'
bol schopn;i v from dlhodobo pracovat. Komfort no-
senia zahfila krit6rid, ako napr.:

- odolnost a ochranu proti teplotnfm zmendm
- priepustnost vodnfch pdr
- nizku hmotnost
- dobrf ohmat
- moZnost I'ah5ieho a rfchleho obliekania a vyzlie-

kania.
Podl'a vySSie uvedenyich krit6rii ndroky na textilie

pre priamu ochranu cloveka v r6znych krfzovl ich
situdcidch s0 znacn6. Potrebn6 je otvorene kon5ta-
tovat, Ze mnoh6 kri t6rid sa vzdjomne zdanlivo vylu-
cuj0 a preto dosiahnut komplex optimdlnych vlastnosti
na jednom vfrobku je mdlo re6lne v praktickfch pod-
mienkach. V d'alSom uvedieme niektor6 moZnosti
a postupy na zabezpecenie vybranfch krit6rii, z kto-
4ich niektor6 uZ boli overen6 alebo sa overuju v r6mci
na5ich projektov.

Textilie so zniienou horl'avostou

Kvalitnd textilia pre krizove situdcie musf poskyto-
vat ochranu proti  pr iamemu plamenu, sdlav6mu tep-
lu, pri  kontakte s hor0cimi plochami a povrchmi ma-
teridfov. Znilovanie horlavosti textflii sa dosahuje nas-
ledovnlimi sp6sobmi:

- nehorl 'avd fprava text i ] ie napr. impregndciou,
vrstvenfm a pod.

- apl ikaciou vldkien a ich zmesf so znlZenou hor-
I'avostou

- kombindciou predchddzaj0cich spOsobov.
Pre povrchov0 [pravu textilnyich materidlov sa

pouZivaj0 pripravky s obsahom fosforu, ktor6 maju
permanentnf 06inok v prfpade vzniku chemickyich
vdzieb s funkcnfmi stupnicami vldknotvorn6ho poly-
m6ru. Je logick6, 2e pre rOzne vl6kna, napr. bavlnu,
polyester sf vhodn6 rdzne pripravky, preto pri zmes-
nfch tkanindch je nutnd kombin6cia pripravkov a opti-
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maliz6cia technologickfch postupov. Druhf, efektlv'
n ej5f sp6sob u pred n osti uje pouifvanie nehorl'avtich
typov vldkien. Medzi najviac pouZfvan6 patria vliik-
na LENZING VISKOSE FR rak0skej firmy LENZING
AG, meta-aramidovd vldkna napr. typu NONEX a pa-
ra-aramidov6 vldkna typu KEVLAR fy DU PONT alebo
polybenzimidazolov6 vldkno (PBl) od fy HOECHST
CELANESE Corp. Vhodnii kombiniicia zmesi tfchto
vf6kien s infmi (bavlna, vlna, syntetika), zabezpe6u-
je vysoke poZiadavky na ohnovzdornost, vysok0 pev-
nost, absorpciu vlhkosti, vysoky komfort nosenia. Pre
Sir5ie vyuZitie pre Specidlne 0dely v podmienkach SR
je potrebn6 zd6raznit nasledovn6:

- v5etky chemick6 letky a vl6kna so zniZenou hor-
lhvostou su a bud0 predmetom dovozu

- znilenie n6kladov a najmd ceny hotov6ho uirob-
ku (priadza, textilia, odev) je moZn6 v podmien-
kach slovensk6ho textiln6ho a odevn6ho prie-
myslu vzhlhdom na nizku cenu prdce a dosta-
tocn6 technologicke vybavenie

- prlprava azavedenie vfroby textilil a odevov so
zniZenou horl'avostou vyZaduje n6rodn6 a roz'
siahle overovacie sk0Sky vzhl'adom na Sirok0
moZnost kombindcii materidlov a overenia ich
aplikdcie pri pouZivani.

V sfcasnosti uZ prebiehaj0 overovacie sk0Sky vy-
voja tkaniny pre ochrann6 odevy s antistatickfm -
neelektrizujricim efektom a tkaniny so zvf5enfmi
poZiarno-bezpednostnymi parametrami, ktor6 zabez-
pecuje na5e pracovisko. Okrem in6ho boli pouZit6
Specidlne vl6kenn6 suroviny z dovozu, ktor6 maj0 za-
bezpe6it vyhovuj0ce vlastnosti pracovnfch odevov
pre uibu5n6 prostredie, so zni5enou odolnostou proti
prep6leniu a proti posobeniu sdlav6ho tepla.

Textilie s maskovacimi vlastnost'ami

Ryichly Wvoj inteligentnfch optoelektronickfch de-
tekcnich zariadeni kladie stdle vySSie ndroky na mas-
kovaciu schopnost textflii pouZivanfch napr. pre pol'-
n6 vojensk6 rovno5aty. S06asn6 maskovacie mate-
ridly musia efektlvne p6sobit vo viditelhom, infrader-
venom (blfzke lC spektrum - NlR, d'alek6 lC spekt-
rum - FIR) a rddiolokadnom vlnovom rozsahu tak,
aby imitovali remisiu avylarovanie prirodn6ho poza-
dia. Ludsk6 telo vyZaruje urdit6 mnoZstvo tepla, kto-
16 mOZe byt identifikovan6 termokamerami. Preto sa
zavddzalri do nistroja armdd termdlne kamufldine ob-
leky, ktor6 maju vysoko udinn6 vizudlne maskovanie
za s0dasnej redukcie termdlnej identifikdcie nad 90 %.

Jednou z molnostl dosiahnutia tepeln6ho masko-
vania je ndnos efektivnej tieniacej vrstvy (pouZitie ko-
vovfch pigmentov s uprednostnenim hlinika) vo for-
me rubovej fpravy kamufl6Znej textflie. Licna vrstva
textilie pritom mOZe byt maskovacia textilia s defino-
vanfmi remisnyimi hodnotami zabezpedend pigmen-
tovou potladou textilie.

Vl1kna a textil 4 (1\ 26-29 (1997)

Speci6lne ochrann6 vojensk6 odevy

Vojensk6 rovno5aty so Specidlnymi vlastnostami na
ochranu napr. proti chemickyim a biologickfm zbra-
niam a prenikavej radi6cii musia spliat niektor6 Spe-
cifick6 vysok6 krit6ri6.

Napr. protichemiclgi odev s ndzvom SARATOGA so
sf6rickfmi absorb6rmi schopnfmi viazat vysok6
mno2stv6 toxickyich bojovfch l6tok a bakt6rii. Y'!ro-
bok je vfsledkom vlvoia Svajdiarskej firmy Group for
Armaments (GRD) v spolupr6ci s d'al5imi Svaidiarsky-
mi a nemeckfmi firmami. Aktivnu absorbdn0 zloZku
Woria globule aktfvneho uhlia Specidlne upraven6ho
na rube maskovacej textilie. KaZdf ochrannf odev
md inkonvertnri absorpciu 100 g distej chemickej latky
napr. nervov6ho plynu, ktor6ho mnoZstvo by usmrti-
lo ai 7000 ludf.

Povrchov0 ochranu textilie Saratoga pred chemic-
kfmi bojovfmi l6tkami vo forme plynu alebo tekutiny
zabezpecuje 0 prava Scotch gard. Tech nologi a textf-
fie SaratogauZ bola zavedend v armddach 12 europ-
skych krajin.

Najnov5iu generdciu ochrannyTch odevov pre armd-
du predstavuje vfrobok franc0zskej firmy PAUL
BOYE, textilia spdja vynikaj0ce ochrann6 parametre
vodi chemickfm a biologickfm zbraniam, ohfiu, 16-
dioaktivnemu spddu, tepelnfm Odinkom a lC remisii
s vysokfm komfortom nosenia - zabrafruje tepeln6-
mu stresu, md vysokl priedy5nost a nizku hmotnost.

S0 ndm dostupn6 zilkladnd charakteristiky tejto tex-
tilie, ktor6 m6Zu byt zdkladom pre pokus na vlastnyi
vWoj obdobnej textilie pre potreby arm6dy SR po roku
2000.

Pre ochranu pred ni6ivfmi tidinkami ionizacn6ho
Ziarenia sa 6oraz v Sir5om meritku vyuZlvaju arami-
dov6 vldkna typu KEVLAR. Dokladom je aj tkanina
RADIATEX vyrobend Spanielskou firmou TEFISA,
ktord zachytdva pri vhodnej kombindcii vl6kien aZ
80 % radidcie.

Vlastn6 poznatky a skusenosti ziskan6 na na5om
pracovisku, ale aj informdcie ziskanf z obmedze-
nfch zahranidnfch zdrojov, boli podkladom pre for-
muldciu zdverov a doporudeni v st0dii, ktor0 sme vy-
pracovali pre UWM SR pri MO SR v 2. polroku 1996.
Smerovali do oblasti moZneho dhl5ieho vlivoja tex-
tilii vhodnfch pre ochranu dloveka a ich vyu2itia pre
potreby arm6dy SR. Zo zn6mych ddvodov nem6Ze-
me tieto zivery a doporudenia publikovat v celom
rozsahu.

2.0 KOMPOZFNE MATERIAI.V VHODNE PRE
OCHRANU TECHNIKY A OBJEKTOV

Netienend emisia elektromagnetick6ho Ziarenia
zo stdle sa zvy5ujuceho podtu in5talovanfch zdrojov
sa stala redlnym nebezpe6im pre bezporuchovri cin-
nosf citlivfch elektrickfch zariadenf, d6va moZnost
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0niku informdcii a zvy5uje sa pocet I'ud( profesiondl-
ne vystavenfch tomuto dokdzatelhe negativnemu fy-
zikdlnemu faktoru.

,,Elektromagneticky smog" produkujti technick6 za-
riadenia, ako sti rozhlasov6 a televlzne vysielade, ra-
dary, zariadenia, kde doch6dza k iskrovfm vfbojom
a pod. Jeho celkov6 irovefi sa od zahdjenia elektri-
fik6cie zvf5ila cca o 6 rddov, v dne5nej dobe vzrastie
v priebehu 10 rokov o jeden rdd, t.j. desatndsobne.

Je zndme, 2e elektromagnetick6 Ziarenie v celom
frekvendnom spektre je biologicky aktivne. V dOsledku
obrovsk6ho podtu in5talovanyich zdrojov s0 elektro-
magnetick6 vlny trvalou a rozSiruj0cou sa zloZkou Zi-
votn6ho prostredia. Pri dlhodobom posobenisa mOZu
objavit subjektivne a objektivne taZkosti u ludi pracu-
jncich s vysokofrekvendnfmi generdtormi. Najzniimej-
Si je vplyv na odi, reprodukcn6 orgdny u muZov, ner-
vovf a srdcovocievny system.

Hygienick6 predpisy na stanovenie hranicnfch hod-
n6t intenzity pol'a a Ziarenia elektromagnetickyimi vl-
nami stanovuje Vyhla5ka MZ SR 6. 123 z 20. aprlla
1993 o ochrane zdravia pred nepriaznivyimi tlcinka-
mi elektromagnetick6ho pol 'a.

Textiln6 a kompozitn6 materi6ly s tieniacou ricin-
nostou voci elektromagnetickemu Ziareniu a dal5imi
ochrannfmi blokacnyimi vlastnostami voci negatfvnym
tyzikalnym vplyvom sa daju vel'mi efektlvne nasadit
pri  ochrane funkcif  elektr ickyich zariadenf, dloveka
v zdravotne zataluj0com prostredl a mo2u zabrdnit
neautorizovan6mu pristupu k cudzfm datam a nelia-
dfcej identi f ikdci i  objektov. Zdkladnou podmienkou
tieniacej ucinnosti je elektrickd resp. elektrostatickd
vodivost materidlov, prfpadne zloZiek ich kompozit-
nej Struktury.

Materidly s heterog6nnou Strukturou, akou sa vyz-
nacujti zmesn6 resp. povrstven6 textilie a d'alSie kom-
pozitn6 Strukt0ry na bdze textilnfch prekurzorov, po-
lym6rnych matric s korpuskuldrnymi a vlAkennyimi vo-
divyimi dasticami, kovovyimi mrieZkami a pod., ddva-
j0 moZnost modelovania selektfvnych tieniacich ricin-
kov z hl'adiska celkovej efektivity tienenia, jeho ref-
lexnej a absorbcnej zlolky, resp. rozliSenia ucinnos-

Tabulka 1. Tieniaca fcinnost materi6lov s nizkym elektrickyim odporom

ti tienenia voci elektrickej a magnetickej zlolke elek-
tromagnetick6ho pola.

Textiln6 materidly a kompozily molu popri tienia-
cich ridinkoch splfrat aj d'alSie funkcie napr. zvukovo
a tepelnoizoladn6, bloka6n6 proti Ziareniu, estetick6
a pod.

Ochrana vyhradenfch priestorov a objektov s oh-
rozenou technikou, pracovnikmi, ochrana proti uniku
informdcii a neZiaducej identifikacii moZe byt rie5e-
nd napr. formou mobilnfch panelov, tapiet, obkladov
stien, predelovacfch bari6rovfch vrstiev, naterovfch
hmot pre vnutorn6 resp. vonkaj5ie n6tery objektov,
vrstvenfch sietovfch Strukt0r a pod.

Texti ln6 a kompozitn6 materidly s t ieniacou ucin-
nostou vodi elektromagnetick6mu Ziareniu sa mdZu
stat vliznamnlim prfspevkom k rie5eniu ekologie elek-
tromagnetickfch poll v pracovnom a Zivotnom pros-
tredi. V s0casnosti pouZivan6 kon5trukcn6 rie5enia
t ienenia v stavb6ch, ako napr. ocelbv6 alebo pozin-
kovan6 2elezn6 konStrukcie, meden6 mrieZky a pod.
s0 ekonomicky vel 'mi ndkladn6 a taZkopddne, uddva
sa a2 70 %-n6 zntlenie ndkladov pri pouZitf napr. sys-
t6mu Shieldex. Syst6m Shieldex je forma t ieniacej
textilnej tapety na bdze pokovovanfch vl6kien zavad-
zana f irmou Siemens.

Pomocou kompozitnlich materidlov je moZn6 s re-
lat ivne nizkymi ndkladmi dosiahnut zlep5enie para-
metrov aj stdvajucich objektov, kde v projekte neboli
real izovand n6leZit6 technicke opatrenia na t ienenie
elektromagnetickfch emisii, napr. vfpodtov6 stredis-
kd, banky, laborator)6, zdravotnicke zariadenia, Spe-
ciSlne objekty a pod.

Vfsledky doteraj5ieho vlivoja sortimentu kompozit-
nfch materidlov s aktfvnou funkciou pre tienenie elek-
tromagnetick6ho Ziarenia je moZn6 zhrnut nasledovne
v tabulke c. 1

Vzorky materidlov bol i  hodnoten6 v sku5obni elek-
tromagnetickej kompatibi l i ty VTU PV Vy5kov, CR
a Ustave rddioelektroniky FEI VUT Brno, CR.

Dosiahnut6 vfsledky potvrdzuju redlnost vyuZitia
kompozitnyTch materi6lov aj s podielom textiln6ho sub-
strdtu na ochranu interi6rov objektov vodi negatlvnym

Materi6l
Tieniaca

0cinnost (%)
v rozsahu
1-12 GHz

Podiet reflexnej zlo2ky
tienenia z celkovej

t ieniacej 0dinnosti  (%)
(rozsah 4,5-12 GHz)

Kompozitn6 disperzn6 hmota (800 g.m-')

Textiln6 rrlrno (800 g.m-2) podiel vldkna ELSTAT 100 %

Textiln6 rrino (700 g.m-2) podiel vldkna ELSTAT 7,5 o/o

Textiln6 r0no (500 g.m-2) s rubovou 0pravou a vodivfm plnivom

Bavlnend tkanina s aktivnym z6terom (140 g.m-2)

Textilia v5fvand (160 g.m-2) podiel vl6kna ELSTAT 2 % s akt(vnym z6terom

99,9-99,9

60-96

50-62

98,7-99,9

92-96

72-84

66-94

30-41

1 5 - 1 6

31-58

40-20

42-61
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fyzikdlnym vplyvom elektromagnetick6ho Ziarenia
v Sir5om rozsahu frekvencii smerom von aj dovn0tra
objektu.

Dal5im sposobom ochrany objektov a techniky v kri-
zovyich situdcidch je pouZitie disperznych n6terouich
hm6t na bdze vodourieditelhfch syst6mov. MOZu sa
vhodne pouZit pre povrchov0 0pravu interi6rov ob-
jektov, elektronicklich zariadeni, mobilnej techniky
s ochrannou funkciou vo6i vysokofrekvendn6mu 2ia-
reniu (VVF) a elektromagnetick6mu Ziareniu, tepel-
nej emisi i  a rddiolokacn6mu sign6lu.

Uveden6 disperzn6 ndterov6 hmoty boli vyvinut6
na na5om pracovisku na bdze polym6rnych Zivfc
a elektricky vodivyich anorganickfch plnfv, tak boli
pripraven6 n6terov6 hmoty s tieniacim efektom.

Boli hodnoten6 celkov6 tieniace parametre ako aj
reflexia a absorbcia tieniacej vrstvy. Reflexia dosiahla
hodnotu 77-99 % totdlneho vfkonn6ho odrazu a ab-
sorpcia v pdsme 6,7-22 % vfkonu.

Merania boli vykonan6 v rozsahu frekvencie 9-10 GHz.
Na pracovisku Katedry rddioelektroniky VA SNP

v Liptovskom Mikuld5i bolo kon5tatovan6,2e hodno-

ten6 n6terov6 hmoty s0 vhodn6 na ochranu osob
a citlivfch elektronickfch obvodov pred vysokofrek-
vendnfm Ziarenlm (dipy, r6dioloka6n6 ciele, ochran-
n6 ndstreky krytov elektronickich prvkov, ant6nnych
syst6mov atd'.).

Na zdklade poZiadaviek z pracovfsk zaoberajucich
sa njvojom Specidlnej vojenskej techniky v SR je dal5i
vfskum a vfvoj tieniacich ndterovfch hmot zamera-
nf na zabezpedenie maskovania v svetelnej, infrader-
venej a rddiolokacnej oblasti.

3.0 ZAVER

Uveden6 informdcie a uisledky potvrdzujti vysoku
aktudlnost d'al5ieho vfskumu a vfvoja nadrezortne-
ho charakteru pre zabezpedenie potr ieb ochrany
os6b, objektov a techniky v krizovlich situdcidch.

Uvedenf materiel odznel ako predn1Ska na 2. vedeckej kon-
ferencii ,Riadenie v krizov,fch situdci{ch" poriadanej v dfioch
21.-22.1.1997 Vojenskou fakuttou Zitinskej univerzity v Zitine.

ODBORNV SEMINAR,,MUI.COVNCIE PLACHTIEKY
CEFLAX PRI ZALEST.IOVATI N MELIORACII P6D"

Papajovd,V.

VUTCH-CHEMITEX spo/. s r.o., Zilina, S/ovenskd republika

Ministerstvo p6dohospoddrstva SR - Sekcia lesnic-
ka v Bratislave, Lesnicky viskumnli 0stav vo Zvole-
ne, lesnicka fakulta Technickej univerzity Zvolen
a VUTCH-CHEMITEX spol. s r.o..v Zil ine poriadali
dna 13.marca 1997 v priestoroch VUTCH-CHEMITEX
spol. s r.o. v Zil ine odbornf semindr na t6mu "Mul-dovacie plachti6ky CEFLAX pri zalesiovani a melio-
rdcii p6d".

Cielbm odborn6ho semindra bolo obozn6menie od-
bornikov z lesn6ho hospoddrstva o moZnostiach vyuZi-
tia muldovacich plachtidiek vyvinuhich vo Vfskumnom
ustave textilnej chdmie (VUTCH)-CHEMITEX spol.
s r.o. Zilina pod obchodnfm n6zvom CEFLAX pri ni-
deni buriny a otupovani acidity p6dy, so zameranim
pouZitia predov5etkym pre kysl6 vysokohorsk6 pddy.
Odborn6ho semindra sa z0dastnilo 55 Specialistov
z oblasti lesn6ho hospod6rstva na celom Slovensku.

Vldkna a textil4 (1) 29-30 (1997)

V priebehu semin6ra odzneli nasledovn6 prednd5ky:
1. lng. Juraj Balkovii, riaditel'odboru Sekcie

lesnickej MP SR:
,,Program a realizAcia ozdravnfch opatrenl
v imisnlich lesoch SR'

2. tng. Vladim(a Papajovdt, VUTCH-CHEMITEX
spol. s r.o. Zilina:
,,Textilnd kompozitn6 materidly pre meliordcie
v lesnom hospod6rstve"

3. Prof . lng. Rudolf Sdly,DrOs., Lesnicka fakulta
TU Zvolen:
,,Vplyv plachtidiek CEFLAX na meliordciu p6dy"

4. lng. Jan Lipta&CSc. a kol., Lesnicky uiskumnf
0stav Zvolen:

"Vfsledky prakticklich overeni mulcovacich
plachtidiek v r6znych prirodnfch podmienkach
Slovenska".
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Z odbornfch vystupenf a priebehu diskusie na se-
mindri vyplynuli a boli prijate nasledovn6 odporfda-
nia a zAvery:
* Pre odstaiovanie Skod sp6sobenyich antropog6n-

nou dinnostou na lesnfch porastoch je mo2n6 vy-
uZit okrem doteraz pou2fuan6ho klasick6ho v6p-
nenia aj d'alSie alternatfvne technol6gie, ktor6 sri
efektfvnej5fm prinosom k realizAcii programu pre-

ventivnych a ndpravnyich opatrenf v lesnfch eko-
syst6moch.

* Texti ln6 plachtidky s vfplr iou sa uk6zal i  ako [din-
nyi prostriedok v otupeni kyslosti rizosf6ry sade-
nic. lch r icinok vo vzostupe pH hodn6t, zvfseni
obsahu bAz (Ca, Mg) a stupfia nasftenia je vhod-
n6 a moZn6 kombinovat s pouZitrm prfmesi hnoj i-
va s obsahom Zivin, ktor6 s0 na danej lokalite de-
f ici tn6 alebo uzkoprofi lov6.

Ako smerov6 vfplne sa doporucuje 300 g.m-2
vdpencov6ho prachu, 30 g.m-2 KCI a g0 g.m-2 hy-
perfosu.

Prikrytie p6dy plachtidkami ukazuje aj na zjav-
n6 tendencie ku zvyiSeniu celkov6ho obsahu hu-
musu v pode a z lep5eniu vodn6ho reZimu pod.
Preto sa doporucuje ako jeden zo sp6sobov me-

liordcie lesnfch pod s moZnfm synergickfm efek-
tom spojenlim s odstrdnenim zaburinenia sadenfc.

Podl'a doteraz skumanfch vlastnosti plachticiek
s vfplfiou moZno odporfdat ich nasledovn6 uplat-
nenie:
a) V obnovovanlich lesnfch porastoch v lokalitdch
s prirodzene kyslfmi podami ako aj v lokalitdch ov-
plyvnovanfch kyslfmi imisiami a to najmd

v 5. a2 7. lesnom vegetadnom stupni, kde sa uva-
Zuje s niZ5imi hekt6rovfmi poctami sadenic.
b) V rubanovlich rastlinnyTch spolocenstvdch ako
ochrana proti burine na v5etklich plochdch, okrem
tfch, kde je predpoklad ryichleho rozvoja malincia
a dernicia, kde by bol 0cinok plachticiek nedosta-
tocnli.

* Doteraj Sie vfsl ed ky spolocne ho rnisJ<u m n6 ho.rie5e-
nia VUTCH-CHEMITEX spol.s r.o.2, l ina, LVU Zvo-
len a Lesnfckej fakulty TU Zvolen, ziskan6 pri hod-
noteni fcinnosti materidlu CEFLAX m6Zu byt zak-
ladom pre odpor0cania MP SR - Sekcie lesnickej
na jeho vyuZitie ako jednej z alternativ ndpravnfch
opatrenl pri 06elnom vyuZiti dotdcif zo Stdtnych fon-
dov (SFZL, SFZP a in6).
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zo zAHRANreruVcn ensoPtsov

Ekoaudit pre Vliesstoffwerke Sandler
ITB VLIESSIOFFE, 42, 1996, d. 2, s. 61

V decembri 1995 bol nemeckf vyirobca rf n firma
Christian Heinrich Sandler vyznamenanf ekoauditom
EU ako prvli textilnf podnik v Bavorsku a ako prvf
vlirobca run v Eur6pe. Dlhodobd skfsenosti s meto-
dami Setriacimi energiu a odpad viedli k tomu, Ze pro-
jekt podporovanli Bavorskfm 5t6tnym ministerstvom
pre rozvoj krajiny a otdzky 2ivotn6ho prostredia sa
podarilo certifikovat na prvfkrdt. Vo vyhlaseni o Zi-
votnom prostredi vykonanom v rdmci ekoauditu sa
podnik zaviazal starat sa o neust6le zlep5ovanie Zi-
votn6ho prostredia.

Prikrfvka pre ranenfch
TECHNICAL TEXTILES, 5, 1996, febr., s. 5

Britsk6 firma Blanket Cover Ltd. vyrdba kompletnf
ldZkovu supravu na jedno pouZitie. Pozost6va z ob-
liecky na vankuS, plachty a traumatickej prikrfvky.
Vonkaj5ia vrstva tejto prikryivky je z reflexn6ho po-
kovovan6ho polyesteru s hydrofobnymi vlastnostami.
Pod fiou sa nach6dza objemnd celul6zov6 vrstva.
Prikryivka zabrafiuje stratdm telesn6ho tepla, jej vnu-
torn6 vrstva absorbuje krv alebo in6 telesn6 tekuti-
ny. Dod6va sa v sterilnom vyhotoveni a m5 bakterios-
tatick6 [6inky. Prikrfvku bude pouZivat zdchrannd
sluZba, urazov6 oddelenia nemocnic, uplatni sa tieZ
pri prevoze ranenfch, na operadnfch sdlach a v jed-
notkdch intenzivnej starostlivosti. Distrib0ciu 4irob-
ku bude vo Velkej Britdnii zabezpecovat firma Uni-
versal Hospital Supplies Ltd.

Textilia PBI Gold pre poiiarnikov sa predSva vo
Velkej Brit6nii
TECHNICAL TEXT|LES, 5, 1996, febr., s. 7

Udajne najlep5iu textiliu, ktord je v sridasnosti k dis-
pozicii na vfrobu poZiarnickfch odevov vyrdba brit-
skd firma SPD v spoluprdci s firmou Hoechst Cela-
nese. V materidli PBI Gold sa spdja odolnost poly-
benzimidazolov6ho vldkna s vysokou pevnostou ara-
midu. Textilia sa vyznacuje vfbornou trvanlivostou
a komfortom nosenia. POvodne bola vyvinut6 v rdm-
ci vesmlrneho programu NASA pre extr6mne pod-
mienky. Ochrann6 odevy z tohto materidlu sri I 'ahk6,
priedy5n6, odoln6 vodi oderu a prepichnutiu. Lahko
sa cistia a s0 ndpadn6 a! za znilenej viditelhosti.
Z materifllu PBI Gold sa Sijri aj ochrann6 odevy pre
pracovnlkov v priemysle, pie letcov a vojsko.

INDEX'96 - inov6cie netkanfch textili i
TECHNICAL TEXTILES, 5, 1996, febr., s. 14-15

Novf stre5nli izoladnf materidl Sawatex 5291 je
vrstvenli kompozit firmy Sandler. Vyrdba sa z PES

vldkna a textil4 (1) 31-33 (1997)

vldken a prepfSta vodn0 paru. Podobn6 pouZitie md
izoldcia Sawaflor 4040 tej istej firmy. Jej zdklad tvori
netkand textilia zo 100 % PES vldken spevnend ter-
micky. Je nehorlhvd, odolnd vodi pliesni, p9 ukonde-
nf Zivotnosti sa mOZe I'ahko recyklovat. Splna poZia-
davky normy Eco-Tex Standard 100. PP agrotextilia
MyPex firmy Amoco Fabrics je pevnd a odolnd voci
pfiesni. Za utelom predlZenia Zivotnosti je stabilizo-
vand UV Ziarenim. Zabezpeduje optim6lne podmien-
ky pre rast rastlfn, chrdni ich pred nepriaznivfmi po-
veternostnyimi vplyvmi a Skodcami. Firma Corovin po-
nfka novu textiliu Corvetan Pro na ochranu urody,
ktor6 eliminuje trenie pri dotyku s krehkfmi sadeni-
cami.

Stavebnf materi6l z textiln6ho odpadu
TECHNICAL TEXTILES, 5, 1996, marec, s.11

Pracovnici Technickej univerzily Chemnitz vyvinuli
kompozitnyi stavebnf materi6l na bAze cementu a tex-
tiln6ho odpadu. Textilnf odpad sa najprv separuje
a drvl a po 0prave fotonovlimi l0cmi doch6dza k je-
ho mineral izdci i .  U odpadu z celul6zovfch vldken
uprava l0cmi nie je potrebnd. Textilnf odpad sa po-
tom zmie5ava s cementom, ktorf obali mineralizova-
n6 vlAkna. P6sobenim vody textilnyi kompozit stuh-
ne. Podl'a predpokladanej aplikdcie sa na 1 m3 texti-
lu spotrebuje 25G-350 kg cementu. Materidl md dobrf
pruZnost, vysokri pevnost v tlaku, neldme sa a ne-
praskd. Uspe5ne ho odsk05ali v cestnom stavitelstue.
Vyrdba ho f irma Elastbaustoff-Werk Crottendorf
s ndzvom Elbasto.

Z6kladn6 skutodnosti o textilii Colback
TECHNICAL TEXTILES, 5, 1996, marec, s. 17

Colback firmy Akzo Nobel je netkan6 textflia spev-
fiovand termicky. Vyrdba sa z bikomponentnfch vld-
ken s PES jadrom a PA pla5tom. Materidl ma trojroz-
mern0 Strukturu, vysokri pevnost v tahu, izotropny
charakter, rozmerovu aj tepelnu stabilitu. Neobsahuje
chemick6 spojivo. M6Ze sa tvarovat a spdjat s infmi
materidlmi. Me vysoku afinitu k povrsWovacfm zl[6e-
nindm. PouZiva sa vo filtrdcii, pri vlirobe kobercov,
je vhodnim substrdtom pre bitumenov6 stre5n6 kry-
tiny. V tejto aplikdcii sa vyuZivajej pevnost, pruZnost
a otvorend Strukt0ra. Vyrdbai0 sa z nej tenk6 ale pev-
n6 stre5n6 membrdny.

Firma Geofabrics vyvinula dodasnli kryt skl6dky
odpadu
TECHNICAL TEXTILES, 5, 1996, apri l ,  s. I

Britskd firma Geofabrics Ltd. vyvinula vfrobok
GP7ORE, ktorf md dve vrstuy - vysokokvalitn0 net-
kan0 textiliu spojenf s I'ahkou riedkou tkaninou. Ma-
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teridl je pevnf, odolnyi vodi poveternostnfm vplyvom,
skladnyi a pomerne lacnl i .  Lahko sa s nfm manipulu-
je. PouZiva sa na do6asn6 zakrytie skl6dky odpadu
v severnom Anglicku. Zabranuje rozptlileniu odpadu
vplyvom vetra, Sfreniu zdpachu a chrdni ho pred hmy-
zom a Skodcami. Firma Geofabrics neddvno dodala
tieZ 30 000 m2 geotextilie GG27 s hmotnostou 550 g/
m2 do Hong Kongu,  kde ju  pouZi ju  v  kombindci i
s geomembrdnou pri  obmurovke tunela.

Nov6 netkan6 textilie na trhu zdravotnickych vi-
robkov
TECHNICAL TEXTILES, 5, 1996, aprfl, s. 14-17

Netkand textilia Sontara firmy Du Pont spod trysky
zabraiuje prenikaniu kvapalln, bakt6rif a castic ob-
siahnutfch vo vzduchu. Vyrdbajf sa z nej lhhk6, prie-
dy5ne a pohodln6 chirurgick6 odevy, zdravotnicke ob-
vdzy nevyvoldvaj0ce alergiu aj absorpcn6 vlirobky
s vysokou retendnou schopnostou. Novinkou su kom-
postovatelh6 netkan6 textilie, podliehaj0ce bez zvy5-
ku biologick6mu rozkladu, vyroben6 nabAze polym6-
rov pochddzajucich z prfrodnfch materi6lov. Takyim-
to vlTrobkom je textflia Deposa vhodnd pre rdzne zdra-
votnicke aplik6cie. Antialergick6 lOZkoviny Allershield
vyrdba firma Don and Low. Vonkaj5ie vrstvy tohto la-
mindtu tvori netkand textilia spod trysky, vnutornd
vrstva je rfno z mikrovldken. Podobnu Struktriru m6
ochrann6 textllia Securon firmy Fiberweb.

Zvf5enie efektivnosti vyuiitia kr6tkeho I'anov6ho
vl6kna pri  pradeni bavlny a vlny -
TEKSTI LNAJA PROMYSLEAINOST, 1 996, d.3,
s .  1 5 - 1 7

Vliskumy a prakticke skti5ky autorov cl6nku pomohli
Specifikovat niektor6 moZnosti zvli5enia efektfvnosti
vyuZit ia krdtkeho I 'anoveho vldkna. Predpokladom
uceln6ho zhodnotenia lanov6ho vldkna je jeho r ipra-
va na bavlndrsky alebo vln6rsky typ. Tato uprava zah-
fna odstrdnenie nespriadatel'n1ich vldken, vldkenn6-
ho prachu a dosiahnutie 0,3-0,4 tex vl6kna. PouZitie
mechanicky modifikovan6ho vldkna v zmesi s infmi
prirodnfmi alebo syntetickfmi vldknami umoZfiuje do
znacnej miery rie5it probl6my spojen6 so zniZenim
objemu vldken dov62an'!ch na Ukrajinu a tieZ zaistit
poZadovanf efekt hotovyich vlirobkov, ich vzhlad
a uZitkov6 vlastnosti.

Kval i ta vzduchu a tk6covna
AMERICA'S TEXTILES INTERNATIONAL,1996, 6. 3,
s. 32-36

Nariadenia EPA tfkajuce sa kvality ovzdu5ia v prie-
myselnfch prevddzkach stanovujri povolen6 emisn6
limity pre ozon, SO, NOr, CO, prchav6 organick6 zhi-
ceniny a znecistuj0ce dastice s priemerom do 10 mik-
ronov. Clanok 1 12 Nariadenia definuje 189 toxickfch
latok a strat6giu ich kontroly. Okrem toho 31 Stdtov
USA m6 pre oblast ochrany ovzdu5ia eite aj vlastn6
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programy. V5etky tieto opatrenia postihujn aj textilnf
priemysel a nftia zodpovednyich pracovnikov hladat
sposoby znilovania obsahu Skodlivfn v prevddzkach,
zavi ldzat ekologicky optimalizovan6 technologie
a syst6my eko-managementu a auditu. V zdvere cldn-
ku sa uvddza niekolko ndmetov ako zn[Zit obsah emi-
si i  v ovzdu5l v tkddovni.

Viber sprdvneho spoj iva pre pigmenty
AMERICA'S TEXTITES /NTERNATIONAL, 1996, E. 3,
s .70 -72

Vfber spojiva pre pigmentovri tlad alebo farbenie
je rozhodujucim krokom pri zostavovanI recept[r pre
uspokojenie Specif ickfch poZiadaviek. Pri  synt6ze
pigmentovyich latexov sa pouZfvaju rOzne monom6-
ry a polym6ry, napr. 1,3-butadi6n, akryldty, vinylace-
tdt, styr6n, akrylonitril a r6zne funkcn6 ionov6 a neio-
nov6 monom6ry. Sfcastou receptfr su d'alej plastifi-
kdtory, zosietovacie a povrchovo-aktivne prostriedky.
Spojiva vyrazne ovplyvfiuj0 vlastnosti findlnej texti-
lie. DoleZitd je adh6zia pigmentu k textfli i. Stdlost tex-
til ie v odere suvisf so zosietovacou schopnostou spo-
j iva. Pre st6lost vyfarbenia je rozhoduj0cim typ
a mnoZstvo pouZit6ho spoj iva. Spojiv6 m02u degra-
dovat pOsobenim UV Ziarenia a unikajuce vedl 'aj5ie
produkty mOZu sposobovat zmenu farebn6ho odtie-
na.

Vliskum sa zameriava na odpadov6 vody z textil-
n6ho priemyslu
AMERICA'S TEXTILES INTERNATIONAL, 1 996, c.4,
s.48-50

Jednyim zv62nych ekologickyich probl6mov je pri-
tomnost taZkfch kovov v odpadovyich vod6ch. V tex-
t i lnom priemysle pozorujeme trend nahrddzat farbi-
vd a pigmenty obsahujfce kovy inyTmi farbivami. Ucin-
nyimi metodami odstranovania kovov z OV tam, kde
takdto ndhrada nie je redlna su napr. redukcia azo-
farbiv s pouZitfm tetrahydroboritanu alebo chemick6
zr62anie. S dobrfmi vfsledkami boli odsklr5an6 dve
metody separdcie zrazen[n - flotacia a chemickd ad-
sorpcia s nasledovnou magnetickou separ6ciou kon-
taminuj0cich prfmesf. Ekonomicky vyihodnf je proces
filtrdcie cez membrdnovli fi lter s regenerdciou tepla
recykfdciou vody. Sl'ubn6 su tieZ vfsledky ozoniz6-
cie vody pouZitej za 0delom odstrdnenia farby z tar-
biacich k0pelbv obsahujricich reaktfvne farbivd a jej
opdtovn6 vyuZitie v technologickom procese.

Vz6jomn6 p6sobenie medzi reaktivnymi farbivami
a konzervacnfmi prostriedkami v reaktivnej tlaci
MELLIAND TEXTILBERICHTE, 77, 1 996, d. 6,
s. 398-400

Z tlaciarensklich pokusov s rOznymi konzervacnf-
mi prostriedkami vyplynulo, 2e pridavok orto-fenylfe-
noldtu sodn6ho a chl6rmetakrezolu md u dichlortr ia-
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zlnov, dichlorchinoxalinov a monochlortriazinov za
n6sfedok vyraznl znilenie frlUtcy vyfarbenia hotovfch
potlaci. Tento efekt je pri fixovanf suchfm teplom vf-
raznej5i neZ pri fixdcif nasftenou parou. Sk0man6 vi-
nylsulfony a monofluordichlorpyrimidfny naproti tomu
v6bec neovplyviovali hlbku vyfarbenia uvedenyimi
konzervacnfmi prostriedkami. Konzervacnfmi pros-
tr iedkami podmienenyi vplyv mOZe viest u zmesi fa-
r ieb k znadnlim posunom farebn6ho odtiena, a tym
ovplyvnit reprodukovatelnost. Z vfsledkov meranI vy-
plynulo, 2e reaktivne farbivd so substituovatel'nfm
chl6rom v reaktlvnej skupine m62u reagovat s anio-
novymi konzerva6nfmi prostriedkami, ktor6 s[ v al-
kalickom prostredi prevaZne pritomn6. Tdto reakcia
prebieha rfchlejSie neZ hydrolyza farbiva.

Ziadne zdravotn6 nebezpedenstv6 pri povrstvo-
vani kobercovlich podlSh
MELLIAND TEXTILBERICHTE, 77, 1996, d. 6, s. 415

Z meran( vykonanyich na pracovisk6ch textiln6ho
a odevn6ho priemyslu vyplynulo, 2e pri povrstvovanI
kobercov nevznik6 Ziadne nebezpedenstvo ohroze-
nia zdravia. Merania sa uskutodnili v rOznych 6aso-
vfch intervaloch na link6ch na rubov6 povrstvovanie
butadi6n-styr6novou penou, ktor6 sa pouZfvaj0 pri ui-
robe vpichovanfch kobercovyich podldh u viac neZ
75% v5etkfch tfchto vlirobkov nachddzaj0cich sa na
nemeckom trhu. 183 meranf sa uskuto6nilo podl 'a
TRGS fl-echnick6 pravidla pre nebezpe6n6 Elky) 402
,,Zistovanie a posudzovanie koncentrdcie nebezpec-
nfch l6tok v ovzdu5i v pracovnom prostred[" a 403
,,Hodnotenie zmesi ldtok v ovzdu5f na pracoviskdch".
Skumalo sa 20 vybranfch chemickfch laitok. Pri  160
meraniach bola koncentrdcia, zistend na pracovisku
menSia ne2 desatina prfpustnej hranidnej hodnoty.

Vlna meni svoju tv6r
TEXTILE WORLD,1996, 6. 5, s. 57-59

V case poklesu dopytu po vlne rozbehol American
Wool Council velk0 reklamnil kampai zameran0 na
propagdciu vlnenlich textilif s novfmi vlastnostami.
Odevy vyroben6 z tejto vlny sf I'ahk6, vyznadujt sa
komfortom nosenia, lahkou udrZbou, m02u sa prat
v prddke a su vhodn6 na nosenie od jesene do jari .
Okrem cisto vlnenych kvalft sa presadzuj0 aj zmesi.
Tzv. vlna ,,high tech" sa kombinuje so syntetickfmi
vldknami alebo s Lycrou, ktord zvy5uje pril 'navost

odevu aj komfort nosenia. Trendom je pouZitie vyv6-
ranej vlny, ktord pon0ka pletenindm aj tkanindm no-
vf povrchovyi efekt, novf charakter a vdc5iu splfva-
vost v porovnanis takto neupravenou vlnou. Je vhod-
nd na vychddzkov6 odevy a neformdlne obledenie pre
kaZdodenn6 nosenie.

EPA chce l iberal izovat predpisy pre kval i tu
ovzdu5ia
TEXTILE WORLD, 146, 1996, e. 6, s. 18

Environmental Protection Agency (EPA) zverejnila
konecnli ndvrh nariadenia pre toxick6 latky znedis-
tujfce ovzdu5ie pre d'alSie priemyseln6 sektory, pre
ktor6 tak6to nariadenie nebolo vydan6. Patrl k nim
aj textilnyi priemysel. EPA vydala uZ normy toxicity
ovzdu5ia pre 47 roznych priemyselnl ich sektorov
a predpisy pre zvy5n6 odvetvia chce vydat do r. 2000.
Toto nariadenie, ktor6 nie je definitfvne, ale v ktorom
pravdepodobne nedojde k vaid5im zmenam, bude pla-
tit v prechodnom obdobi. Stanovf limity pre prev6dz-
ky s najvy55imi toxicklimi emisiami, a to novobudo-
van6 ako aj rekonStruovan6. Nariadenie sa dotkne
len velklich firiem, ktor6 zavedu alebo zrekonitruuju
vfrobn0 linku alebo proces, ktory emituje toxick6 latky
v mnoZstve vySSom ako stanovi nariadenie Clean Air
Act a to 10 ton jednej znecistujfcej ldtky alebo 25 ton
viacerfch znecistuj0cich latok za rok.

Texti l ie v automobiloch: dolei i t f  trh
TEXTILE WORLD, 146, 1996, c. 6, s. 69-74

Ucastnfci konferencie TWITA poukAzali na niekto-
16 najnov5ie trendy vyuZitia textili iv automobiloch. Do-
minuj0 netkan6 textflie, z vldken prevaZuje polyamid.
Uplatnuju sa Struktury povrstven6 neopr6nom alebo
si l ikonom, ale t ieZ nepovrstven6 text i l ie a hybridn6
kon5trukcie. D0raz sa kladie na vysok0 kvalitu a.zod-
povedajucu Zivotnost pouZitych materidlov. Usi l ie
ndvrhdrov a kon5trukt6rov sa s0streduje na pouZitie
I'ah5fch, efektivnej5ich a I'ahko tvarovatelhyich kom-
ponentov poskytujticich vysokf komfort a estetickli
vzhl'ad interi6ru automobilu. Z hladiska ochrany Zivot-
n6ho prostredia je ddleZitd recykldcia pouZitlich ma-
teridlov. Vaid5ia pozornost sa venuje bezpecnosti po-
sddky (air-bagy, bezpe6nostn6 pasy) a ochrane jej
zdravia (pouZitie antialergickfch materi6lov a kabino-
vfch filtrov eliminuj0cich pachy so schopnostou za-
chytit aj mikroskopick6 castice).

Pre tlad pripravila lng. V. Oapekovd,
VUTC-Chemitex, s. r.o., Ztlina
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PATENTY

Pofyesterovf kord pre vystuZovanie kau6uku vyz-
nadujuci sa vfbornou pevnos{ou, rozmerovou
a tepelnou stabi l i tou v iom
JP lN 316 943/e5
Prihlasovatel': Toray I nd.
D 02 G 3/48

Polyesterov6 vldkno sa pripravf taveninovlim zvlak-
fiovanim polym6ru obsahujriceho 99,9 aZ 92,0 % po-
lyesteru a 0,1 aZ 8,0 % tluor neobsahuj0ceho termop-
lastick6ho polym6ru. Pripraven6 vldkno sa postupne
ochladi vo vyhrievanej trubici, dlZi sa a odtahuje nich-
lostou nad 3500 m/min. a spracovdva na kord. Pev-
nost je vySSia ako 4,0 g/den, limitn6 viskozitn6 6islo
je  m in .  0 ,8 .

Uhlikov6 vl6kna s mimoriadne vysokou elast ici-
tou a ich vfroba
JP lAl 13 255/96
Prihlasovatel': Mitsubishi Kagaku Kk.
D 01 F 91145

Vldkna pripraven6 zo smoly vykazujr i  zlep5enti
povrchovf adh6ziu a mimoriadne vysokri elasticitu.
Po zvldknenf, karbonizdcii a grafitiz6cii sti uhlikov6
vldkna povrchovo upravovan6 ako anoda pri elektro-
lytickej oxiddcii v roztoku fosforecnanovyich alebo
fluoridovfch zlfdenfn. Vldkna maj0 elasticitu TM min.
700 GPa, ktord vyhovuje vztahu : ILSS [GPa] x TM
[GPa] x TS [GPa] = lMS, kde: ILSS je medzivrstvo-
vd pevnost v Smyku a TS je pevnost vldkna.

Vliroba vysokopevnlich a vyso ko mod u lovfc h po-
lyvinylal koholovfch vl6ken
JP lAl 305 2221e5
Prihlasovatel': Unitika Ltd.

D 01 F 6/50
Vldkna sa pripravuj0 mokrym zvlitknovanim rozto-

ku obsahujuceho zmes polyvinylalkoholu s PPS 3000
aZ 5000 ( l)  a ( l)  s PPS vySSim, v hmotnostnom po-
mere 95-70 : 5-30. Zmes sa vytlAca cez hubicu s ot-
vormi men5ieho priemeru ako 1 mm a UD nad 3.
Vliikna s[ vhodn6 pre vystuZovanie gumovfch pd-
sov, hadfc, cementov a pod.

Priprava roztokov karbam6tu celulozy pre zvl6k-
iovanie viskozovfch vliken
DE 4 443 547
Majitel': Fraunhofer-Gesselschaft zur Foerderung der
Angewandten Forschung e.V.
D 01 F 2102

Karbamdt celulozy zlskanf reakciou celulozy s mo-
covinou sa vypiera za ucelom odstrdnenia nezrea-
govanej mocoviny a podrobuje hydrotermdlnej [pra-
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ve, napriklad v zriedenej HCl. Hydrolytickd uprava
zvy5uje stabilitu roztoku karbamdtu celulozy voci tvor-
be g6lov.

Met6da a zariadenia na pripravu di ienl ich PET
vl6ken
EP 691 424
Majitel': Filteco S.p.A.
D 01 D 5/16

Pnadzatuorend mnoZstvom celkom vydfZenfch vla-
kienok sa pripravf zvldkfiovanim z taveniny a ndsled-
nfm diZenim v integrovanom procese pozostavaju-
com zo simultdnnej extrfzie vldkienok a vytvorenia
min. 8 vl6knitfch pr0dov obs. v kaZdom min. 10 f ib-
ril, usporiadania jednotlivyich vlaknitfch pr[dov do
vzdjomne oddelenfch plo5nfch ftvarov (pdsiek), spo-
locn6ho preddlZenia vl6ken frikcnfm sp6sobom o 5
a2 20 % z celkov6ho diZiaceho pomeru, kontinu6lne-
ho preparovania preddlZenfch vl6ken a dodlZenia vld-
ken na galetdch.

Vyso ko kry5ta I i c k1i syn d i ota kti c k1i po lyp ro pyl 6 n
us 5 476 914
Maji tel ' :  Fina Technology lnc.

c 08 F 10/06
Uvedenf polym6r obsahuje vysok6 percento race-

mick6ho podielu (r). Vysokd kry5talinita polym6ru sa
dosiahne pouZitfm katalyzdtora metalocenick6ho ty-
pu, ktor6ho Struktura umoZnuje pripravit  syndiotak-
t ickf polypropyl6n s novou mikro5truktr irou. Prfk-
lad: propyl6n polymerizoval za prltomnosti izopropyl/
cyklopentad ienyl/ / f  lu orof enyl uzirk6n i  u m d ich lorid u
a metylaluminoxanu ako katalyzdtorov.

Polyestery, bal iace materi6ly a f6l ie pre potravi-
ny a ndpoje a ich vfroba
JP A/  12747196
Prihlasovatel': Kuraray Co.
c 08 G 63/1 83

Polyestery s nizkou penivostou pri reakcii s HrO2,
pouZitel'n6 ako baliace materidly pre potraviny a nd-
poje sa vyrdbaju esterifikdciou glykolov na bdze EG
a KT-dikarbono4ich kyselfn alebo ich esterotvornyich
derivdtov, za tvorby nizkomolekulovlich polym6rov,
ndslednou polykondenzdciou za prftomnosti  500 a2
3000 ppm polykondenzacnfch katalzelorov na bd-
ze Sb. Podl'a prlkladu reagoval glykol obs. EG a neo-
pentyfglykol v pomere 83 : 17 % mol a kysel iny obs.
KT a Kl v pomere 90 : 10 % mol.

Vldkna a textil4 (1) 34-35 (1997)




