


Mili priatelia!

Prichadzame k Vam s novym odbornym ¢asopisom, ur€enym pracovnikom v odbore vidkien
a textilu.

Na jeho zaloZeni sa podielali tri institicie — Vyskumny Ustav chemickych vlidken vo Svite,
Vyskumny ustav textilnej chémie v Ziline a Katedra vlakien a textilu na CHTF STU
v Bratislave, ktoré maju spoloény zaujem: rozsirovat, vyuzivat a uchovavat vysledky vedec-
kého vyskumu, vyvoja a vyroby v spominanej oblasti.

Casopis vznika spojenim dvoch zanikajucich periodik — Casopisu Chemické vlakna
(VUCHYV) a casopisu Textil a chémia (VUTCH). Na ich tradicii chce zalozit tradiciu novu,
s cielom uzSie spéjat zékladny ¢lanok vyrobku — vldkno s produktom jeho vyuZzitia — textiliou.

Novy Casopis poskytuje priestor pre publikovanie pévodnych prac vSetkym pracovnikom
v oblasti vlakien a textilu i v pribuznych oblastiach. Vydavatelia maji zaujem o pévodné
prace s tematikou vyskumu a vyvoja technologickych postupov a strojnotechnologickych
zariadeni na vyrobu vldkien a textilnych Gtvarov, fyzikalno-analytickych i dalSich postupov
ich hodnotenia. Privitame i prispevky zamerané na ekoldgiu, ekonomické rozbory a Gvahy
i idaje charakteru $tatistického, rozliéné prehlady o rozvoji vyskumu a vyroby vlakien a textilii
u nas i v zahraniéi.

vvvvv

Vyznamnou zmenou v charaktere nového casopisu je uverejiiovanie jeho nosnej odbornej
Casti v jazyku anglickom. Viedla nas k tomu snaha poméct prezentovat ¢asopis aj v zahranici
a preniknut do znamych svetovych referatovych ¢asopisov. K medzinarodnému charakteru
Casopisu iste prispieva aj vytvorenie redakcnej rady s uéastou vyznamnych predstavitelov
odboru z inych krajin z obidvoch oblasti.

Predpokladame, Ze i pre vac¢sinu nasich Citatelov anglicka éast asopisu nebude problé-
mom. Pre ostatnych ponukame mozZnost v pripade zdujmu vyZiadat si od autora pdvodny
text uverejnenej prace.

Redakéna rada v mene vydavatelskych organizacii vyslovuje presvedCenie, ze novy ¢asopis
Vlakna a textil sa stane G¢innym sprostredkovatelom vymeny najnovsich poznatkov o viak-
nach a o mozZnostiach ich spracovania do plos$nych i inych utvarov. Verime, Zze moznost
publikovat svoje odborné prace vyuziju vSetci tvorivi a zanieteni pracovnici tejto vyznamnej
sucasti priemyslu a prispeju tak k jej vyraznému rozvoju.

Ing.Daniel Kello, CSc.
vykonny redaktor ¢asopisu
Vlakna a textil



Dear friends,

This is the first issue of a new journal to meet the interests of engineering and scientific
society involved in the field of fibers and textiles.

The birth of this magazine is connected with three institutions, Research Institute for Man-
Made Fibers, Svit (VUCHYV), Research Institute of Chemistry of Textiles (VUTCH) in Zilina
and Department of Fibers and Textiles at the Faculty of Chemical Technology, Slovak Tech-
nical University in Bratislava, having a joint intention, to provide, utilize and deposit results
obtained through the research, development and production activities dealing with the afore-
mentioned scopes.

The new venture has been launched as a consequence of a joint of existing magazines
— Chemické vlakna (VUCHV) and Textil a chémia (VUTCH). Their tradition should provide
a good framework for the new journal with the main aim to create a closer link between the
basic element of the product — fibre and its fabric — textile.

The new journal VLAKNA A TEXTIL (FIBRES AND TEXTILES) offers space for publish-
ing new articles focused on problems of fibers and textiles and related topics. The editors
are interested in new contributions presenting the research and theoretical development of
technological procedures and facilities for the manufacture of fibers and textiles as well as
physicoanalytical and other methods for their evaluation. We also will acknowledge publica-
tions devoted to environmental problems, economics and statistical data, various reviews
on the development of research and production of fibers and textiles in our country and
throughout the world.

The editors want to cooperate with many contributors and readers. A significant new fea-
ture of the magazine will be its presentation in English language. This decision follows from
the effort to present the journal worldwide and to gain access to noted abstract journals. An
editorial board consisting of distinguished scientists from all over the world, involved in the
above mentioned two fields, will contribute to the international character of this journal.

We hope that English will not be a language barrier for the majority of readers. Neverthe-
less, the author will offer the original version of the contribution.

On behalf of publishers the editors feel that the new journal will be an efficient mediator of
exchange of the newest knowledge concerning fibers and the possibility of their processing
into textiles and other fabrics. We believe that all creative and enthusiastic representatives
of this important branch of industry will take an opportunity to contribute with their publica-
tions and thus promote its positive development.

Ing. Daniel Kello, CSc.
Production Editor



CARPET YARNS FROM POLYAMIDE 6
WITH IMPROVED ELASTIC PROPERTIES

A. Marcing¢in, A. Ujhelyiova, *L. Vasko, *S. Masarech

Faculty of Chemical Technology, STU, Bratislava, Slovakia
*Chemlon, a. s. Humenné, Slovakia

In the present work, elastic properties of poly-e-caprolactam fibers and their dependence on rheologic
properties of polymeric melt in a narrow region of average molecular weight of polymer were deter-
mined. Experimental results obtained from the evaluation of randomly chosen samples of commer-
cially produced poly-¢-caprolactam and BCF fibers of carpet type indicase an indirectly proportional
dependence between viscosity of the polymeric melt and proportion of viskoelastic deformation of
fibers prepared under standard conditions of the continuous pocess. This plot was confirmed in the
evaluation of utility properties of model carpets, as well.

B paGore Obinu uccneaoBanHLl 3AACTHYECKUE CBOCTBA NOIMAMMUANDIX BOJIOKON M MX 3aBMCMMOCTDL OT
PEOJIOTMYECKUX CBOMCTB PACIJIABA B Y3KOM IMaNa3zole cpeiieit Molekynaphoi maccel nonumepa. s
NOAyYenus 3KCIEePUMENTaILHLIX PEryibTaToB Oblan ouenensl obpasubl nonamuna u bUMD Bogokon.
PesynnTaTel NOKa3a11 HA HE IIPAMOYMEPHYIO 3aBUCMMOCTb MEXK Y BASKOCTBIO NOJIMMEPA U YACThIO GUCOKO-
anactudeckon nepopmaunu 60JI0KOH N3TOTOBJIECHHBIX MPU COOTIOIEHUM YCIIOBBIMI HENPEPLIBHOTO NPOLIecca.
Jra 3aBUCUMOCTDb Obijia TOXKE YTBEPACHA MPU OLLEHKE CBOMCTB MOJE/ABHLIX KOBPAIEN.

In der vorliegender Arbeit wurden elastische Eigenschaften von Poly-e-kaprolactamfasern und deren
Abhéngigkeit von rheologischen Eigenschaften einer Polymerschmelze in einem schmalen Bereich
der durchschnitlichen Molekidimasse eines Polymers festgestellt. Experimentelle Resultate gewon-
nen durch die Bewertung des direkten Zugriffs von Proben aus einem komerziell erzeugten Poly-¢-
kaprolactam und BCF-Fasern fir Tepiche weisen auf eine indirekt proportionale Abh&ngigkeit zwischen
der Viskositdt der Schmelze des Polymers und dem Anteil der hochelastischen Deformation von
Fasern hergestellt unter standarden Bedingungen eines kontinuirlichen Prozesses. Diese Abh&ngigkeit
wurde auch bei der Bewerung von Gebrauchseigenschaften von Modelitepichen bestetigt.

V préci sa stanovili elastické viastnosti poly-e-kaprolaktdmovych vidkien a ich zavislost od reologic-
kych viastnosti polymérnej taveniny v uzkom rozmedzi priemernej molekulovej hmotnosti polyméru.
Experimentéalne vysledky ziskané z hodnotenia nahodne vybratych vzoriek komeréne vyrabaného
poly-e-kaprolaktamu a BCF vldkien kobercového typu poukazuji na nepriamotmernt zévislost medzi
viskozitou taveniny polyméru a podielom vysokoelastickej deformécie viakien pripravenych za $tan-
dardnych podmienok kontinudineho procesu. Tato z4vislost bola potvrdend tieZ pri hodnoteni uZitko-

vych viastnosti modelovych kobercov.

INTRODUCTION

Elastic properties of poly-e-caprolactam (PAB) fibers
are getermined by both chemical and morphological
structures of the polymer, as well as, by thermody-
namic and kinetic parameters in the process of their
formation. Apart from good elastic properties in com-
parison with polyethyleneterephthalate (PET) fibers
in a short-time tension, fibers from PA6 exhibit a lower
form stability, resulting from an irreversible deforma-
tion, also under the long-term influence of relatively
small tensions [1, 2].

Many works which have appeared in recent literature
deal with the relation between mechanico-physical prop-
erties and molecular, supermolecular and morphologi-
cal structure of poly-e-caprolactam fibers [3—11].

Poly-e-caprolactam fibers behave under the defor-
mation as viscoelastic materials. A nonlinear char-
acter of viscoelastic behavior of poly-¢-caprolactam
was confirmed by Bauer et al. [12], who analyzed the
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modulus of elasticity for fibers prepared at a spinning
speed from 2500 to 4500 m min~'. These authors
have concluded that the time dependence of the ten-
sion and deformation does not allow to determine the
»absolute” modulus of elasticity.

On the other hand Kozlov came to well reproduc-
ible values by expressing the tension per deforma-
tion unit, when the modulus of elasticity does not prac-
tically depend on the deformation conditions [13].

Besides the modulus of elasticity, other methods
based on creep or relaxation are used for studying
the elastic properties. The employment of creep for
elasticity determination of PAG fibers was worked out
by Stalevic [14]. The method is especially suitable
for PAG fibers, and for other fibers [15].

Elastic properties of polymer melt are often linked
with the ,elastic turbulence” during the extrusion proc-
ess, which can be a negative feature.

Relation between flow properties of melt and mo-
lecular structure shows a linear dependence between



the effective viscosity and molecular weight of poly-
mer, but not in all cases [16]. Exponent n involved in
the Ostwald de Waele relation corresponds with the
polydispersity of molecular weight [17], and with the
difference of the first normal tension, which is pro-
portional to the elasticity of melt.

Since the rheological properties of the melt and
deformation properties of the oriented system are
primarily the result of molecular structure, it is possi-
ble to expect unambiguous correlations.

EXPERIMENTAL SECTION
Materials

Poly-e-caprolactam and commercial air-textured
poly-¢-caprolactam fibers prepared from it (PA6 fibers)
— carpet type, (Chemlon a. s.) were used. Viscosity
and some other properties of polymer are listed in
Table 1.

Preparation of model PAG6 fibers

The model untextured PAG fibers were prepared on
a laboratory pilot plant from the same samples of
poly-¢-caprolactam. The following spinning conditions
were employed: melt and spinning temperature —
265 °C, speed of spinning — 600 m min~', draw ra-
tio — 3.5, radius of fibril — 22 um.

Methods

Viscosity: Molecular structure of the PA6 polymer
was determined by viscosity [n] measured on the
Hopler Rheoviscosimeter according to Huggins in m-
cresol at 25 °C.

Rheological properties: For the measurement of
rheological properties of the melt a capillary
viscosimeter, type M 201.1, was used. Following
working conditions were applied: share tension (7)
10°—10° Pa, temperature 250—270 °C, capillary ra-
dius (R) 0.5 mm, capillary length (I,) 10 mm.

. 1/n
7= 2R ) 7s=( an ](1) @)
21, 3n+ 1) \K
o, =Kin @ 7=— (4 1n=-=(5

R Vs

in which Ap — pressure difference at the inlet and
outlet of capillary; 7., 7,— share rate and share stress
on the wall of capillary, resp.; K — coeficient; n —
viscosity; n — index of pseudoplasticity; V — the
volume of melt per unit time.

Mechanical and elastic properties: Mechanical
properties were measured on the INSTRON 1122 ap-
paratus. Clamping length and deformation rate were
100 mm and 500 mm min™', resp. Elastic properties
were measured on the INSTRON 1122 apparatus by
the method of hysteresis loops (Fig. 1a) at a clamp-
ing length of 100 mm and a deformation rate of 200
mm min™".

A diagram of elastic values (Fig. 1b) was obtained
from hysteresis loops. From this diagram the follow-
ing quantities were determined:

— elastic extension g, according to Figs. 1a, b

— elastic deformation work A,

— elasticity degree £ (%) — defined as the ratio elas-
tic extension (g,) vs. total extension (g) (Figs. 1a, b)

ﬁ=[fi]100 )
81

— elastic efficiency n4 (%) — defined as the ratio
elastic deformation work A, vs. total deformation
work A,

—A“1oo
Mgy =— (7)
1
A,=jode ®)
0

— reversibility & (%) — defined as the ratio of hys-
teresis loop areas (Fig. 1a)

. . . ACZA
For share tension (7) and share rate (y) following E = -100 (9)
relations were used: 0Cz0
Tab. 1.  Basic characteristic of polyamide 6, viscosity in H,SO, and in m-cresol at 25 °C
Sample Specific viscosity Content of low-mol.  Content of H,O [n] m-cresol sec. virial coefficient
1 H,SO, fraction/% % Huggins Huggins
1 2.99 2.89 0.049 2.40 0.040
2 2.99 2.99 0.062 2.01 0.145
3 2.95 3.12 0.055 2.23 0.063
4 2.99 2.83 0.034 2.29 0.060
5 2.92 2.96 0.041 1.95 0.143
6 3.02 2.70 0.019 2.15 0.106
7 2.94 2.93 0.039 2.06 0.102
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Fig. 1.

Compliance: By this method the time dependence

of the extension of fiber with a length of 1 mm (g)

under different constant tension was measured. An

initial tension of 0.2 MPa was used for elimination the

texture [14, 18].

Determination of some utility properties of model car-

pets:

A) Determination of thickness loss after a long-term
static load (CS-Standart 804412, ISO 3416-1975)

B) Determination of thickness loss after a short-term
static load (CS-Standart 804406)

C) Weight loss during the Tetrapode test (CS-
Standart 804407, ISO / TC B8/ SC 12 N 119)

D) Carpet thickness loss on FC 03 (Standart VUV
Brno 3227261-02-74)

RESULTS AND DISCUSSION

Poly-¢-caprolactam for rheological measurements
was dried at a temperature of 80 °C in vacuum
(60 Pa). The influence of the drying time on flow prop-
erties of the melt is expressed by a gradual increase
in effective viscosity (Fig. 2) and by a decrease in
the pseudoplasticity index n involved in the Ostwald
de Waele relation (Tab. 2). This is a result of a de-
crease in the plastification effect of water in polyamide
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Fig. 2. Dependence of viscosity (at 250 °C) on share tension
for polyamide 6 sample with different drying time at the
temperature 80 °C in vacuum; O — 0 hour of drying, ©
— 24 hours of drying, @ — 48 hours of drying, ® — 72
hours of drying

Tab. 2. Non-Newton flow index (n), consistency coefficient (K)
and apparent viscosity (7)) at two share rates (y, = 20
', 7,= 80 s™") in polyamide 6 dried at 80 °C in vacuum
(60 Pa)

time of drying n K 74 M2

0 hour 0.91 774 589 521

24 hours 0.84 2089 1318 1040

48 hours 0.81 3436 1955 1503

72 hours 0.79 4381 2350 1737

and partly of the post-polycondensation reaction in
the solid state. After 72 hours of drying constant val-
ues of flow are not reached, but 48 hours of drying
at 60Pa well reproducible result were obtained.

Rheological properties of the commercial PA6 poly-
mer samples vary, and from Table 3 follows, that the
viscosity differences of melts deviate about + 20 %
on a average at constant shear rate. The pseudo-
plasticity index n also changes over the range 0.8—
0.9, while the higher effective viscosity corresponds
to a lower value of n (higher deviation from Newtonian
flow).

A comparison of results (Tab. 3 with Tab. 2) and
molecular characteristics of samples (Tab. 1) show
that the viscosity of melt and deviation from the New-
ton flow in Table 3 can not be related to the plastifica-
tion effect of water, but they are a result of the influ-
ence of the molecular structure of polymer as well
as of changes by melting and rheological measure-
ments. The plastification effect of water, causes
a decrease in viscosity and increase in n (Tab. 2).
Some samples of poly-¢e-caprolactam after drying
(48 hours, 60 Pa vacuum) behave like wise as if they
contained an ,intrinsic* plastificator during the flow.
Activation energy of the flow decreases with increas-
ing viscosity and higher deviation from Newton fluid
(Tab. 3). From these results it is possible to deduce
that both higher apparent polymer viscosity and pro-
portional decrease in activation energy are caused
by a higher polydispersity of molecular weight. Analy-
sis of viscosimetric measurements (Tab. 1) shows
that the differences of limited viscosity [n] in H,SO,
are minimal. A similar analysis in m-cresol does not

Tab. 3. Flow properties of PA6 at two share rates (y,= 20s™,
7, = 80s™") and temperatures of 250 °C and 270 °C,
E, and E, — activation energies flow

T=250"°C T=270°C E; E,

Sample n 14 7 n ™ 7 kJ kJ
Pas Pas Pas Pas mol” mol”

1 0.81 1462 1349 079 972 794 37 39

2 084 1349 1096 0.81 933 733 44 48

3 084 1274 1080 0.81 881 668 44 48

4 0.83 1288 1023 0.82 813 646 54 54

5 085 1202 977 089 733 624 58 53

6 0.87 1230 955 0.93 653 589 75 57

7 0.86 1023 851 0.91 589 501 65 63




Tab. 4. Mechanical and elastic properties of commerciall pro-

duced textured polyamide fibres

Elasticity Elastic

Sample Tenacity Elongation degree efficiency Compliance

é

o £ - Ney J
MPa % % % % GPa™

1 344 50.4 64 42 269
2 343 57.6 64 44 179
3 321 52.9 70 54 125
4 306 45.5 75 54 179
5 304 54.0 75 57 170
6 302 52.3 78 71 152
7 285 47.8 86 71 134
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Fig. 3. Dependence of tenacity (o) on viscosity (1) at 270 °C

offer an unambiguous dependence for the viscosity
values of the polymer melt. From viscosimetric meas-
urements it follows that by polymer processing,
a decrease in limit viscosity by 15 % on an average
occurs. For all cases, in which the low limit viscosity
number was evaluated, a higher second virial vis-
cosity coefficient was estimated. This confirms the
prediction of the primary influence of molecular poly-
dispersity on the rheological properties of polymer.
In addition, these results show that rheological prop-
erties of the melt express the differences in the poly-
mer properties and its processing conditions much
more sensitive. Viscometric determination of viscos-
ity in H,SO, has only an orientation value for the po-
lyamide from the standpoint of its treatments.

From the results of mechanico-physical properties
of polyamide fibers it follows that these are in a di-
rect relation to the rheological properties of the melt.
In agreement with the theory, the higher tenacity of
fibers corresponds to higher values of effective vis-
cosity (Tabs. 3, 4; Fig. 3) and it holds for model fibers
too (Tabs. 3, 5).

At constant spinning and drawing conditions, poly-
amide fibers show an inversely proportional relation-
ship between tenacity and elasticity expressed by one
of the values obtained by the hysteresis loops method
(&°, ne) Or compliance (J) (Tabs. 4, 5). It is possible
to extend this relationship to an inversely proportional
dependence between elasticity and apparent viscosity
of poly-e-caprolactam melt (Fig. 4). Similar depen-
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Fig. 4. Dependence of elastic degree (¢°) and compliance (J)
on viscosity (1,) at 270 °C

dences were found also between elasticity and acti-
vation energy of PA6 melt flow (Fig. 5). Following the
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Fig. 5. Dependence of elasticity degree (¢°) and tenacity (o) on
activation energy (E,) at 250 °C

Tab. 5. Charakterization of model polyamide fibers (spinning, mechanico-physical and elastic properties, compliance and aver-
age orientation of the fiber)
Pressure before  Stress under Tenacity Elongation = Compliance Speed of sound  Average
Sample the spinnered the spinnered o £ J c orientation
MPa cN MPa % % GPa™ km s™ fy
1 4.0 55 279 72 - 1.77 0.50
2 4.5 60 257 64 1369 2.09 0.64
3 4.5 55 268 65 1209 1.72 0.47
4 5.0 60 207 52 992 1.81 0.52
5 4.5 85 184 50 1157 2.02 0.62
6 4.0 65 190 53 895 1.79 0.51
7 5.0 75 195 45 826 1.79 0.49
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Fig. 6. Dependence of elasticity degree (£°) and compliance (J)
on non-Newton flow index (n) at 270 °C
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Fig. 7. Dependence of tenacity (o) on non-Newton flow index
at 270 °C

free volume theory of viscosity flow activation, the
higher energy required for the transport of a macro-
molecule segment corresponds to higher values of
elastic deformation.

Higher values of flow activation energy for polymers
with a lower effective viscosity can be linked with a
molecular structure, which forms the conditions for a
homogeneous polymer flow in the course of spinning,
axial deformation and fiber structure formation. This
assumption is confirmed by the relation between me-
chanical properties, elastic properties and deviation
from Newton flow (Figs. 6, 7). Axial tension in spin-
ning field of mode! fibers (Tab. 5) reveals the maxi-
mum effect of intermolecular interactions in the case
of polyamide fibers formation from a polymer of lo-
wer effectivity viscosity and lower pseudoplasticity.

Moreover, Table 5 reveals that the mechanico-
physical properties are not related to the average ori-
entation (f,) of fibers measured from the speed of
sound.

In Tab. 6 are given the results of model carpet sam-
ples prepared on a laboratory equipment from poly-
e-caprolactam BCF fibers. These fibers were manu-
factured from random poly-¢-caprolactam samples,
whose basic rheological characteristies are listed in
Tab. 6. Model carpets were evaluated from the view-
point of recovery properties (methods A, B), carpet
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Tab. 6. Elastic properties of model carpet samples as com-
pared to properties of poly-e-caprolactam, A — thick-
ness loss after a long-term static load (%), B — thick-
ness loss after a short-term static load (%), C — weight
loss during the Tetrapod test (wiegthwise) (%), D —
weight loss on FC 03 (%)

Polymer, 250 °C, Carpet
y=80s" 35 stabs/10 cm
Sample n A B C D
Pas % % % %
a 576 0.84 6.4 2.1 0.24 22.9
b 950 0.79 5.0 2.0 0.25 23.5
c 950 0.84 6.6 3.6 0.29 24.0
d 980 0.90 13.8 7.8 0.31 28.2
e 1023 0.85 12.7 6.9 0.31 20.2
f 1274 0.84 15.1 9.1 0.36 24.8
g 1462 0.86 18.4 9.2 0.45 28.4
Carpet Carpet
40 stabs/10 cm 50 stabs/10 cm

Sample 8¢ © A B C D

% % % % % % % %
a 50 33 - 18.0 - - - -
b 54 37 031 181 56 1.9 035 21.6
¢ 51 33 029 239 70 1.7 024 193
d 91 70 034 204 82 35 015 224
e 115 6.0 037 222 8.1 2.7 015 226
f 138 7.0 0.32 195 126 48 0.15 181
g 165 87 030 203 144 39 0.10 185

resistance to high exploitation (C) and resistance to
special types of stress (D).

Results summarized in Tab. 6 reveal a correlation
of parameters of recovery properties including car-
pet thickness loss after a static load (A, B) with the
viscosity of polymer at 250 °C at ¥ =80 s™".

Lower and moderate vaiues of the viscisity of poly-
mer melts ranging from 600 to 1000 Pa s correlate
with better recovery properties of the carpet. Carpet
thickness loss after a static load is generally by
abouut 100—200 % lower than for carpets produced
from a polymer with a viscosity 1000—1500 Pa s.
Genarally, higher parameters of model carpets pre-
pared from polymer with lower viscosity were also
determined by means of the apparatus Tetrapod and
during test D. Results of evaluation of elastic prop-
erties of carpets given in Tab. 6 and their correlation
with the properties of poly-e-caprolactam confirm
a reverse variation plot between elastic properties of
fibers and molecular weight and/or the viscisity of
polymer melts.

CONCLUSION

In the present communication was studied the de-
pendence of elastic properties of poly-¢-caprolactam
fibers on the molecular structure of polymer (lim. vis-
cosity in H,SO, = 3.0 dl g") expressed by rheological
properties of the melt. Experimental results obtained



from the evaluation of randomly chosen samples of
commercially produced poly-e-caprolactam and car-
pet fibers manufactured from this polymer show an
inversely proportional dependence of the viscosity of
polymer melt vs. ratio of highelastic deformation of
fibers. This dependence was confirmed in the evalu-
ation of some utility properties of model carpets as
well.

It can be concluded that for the BCF process from
the viewpoint of fibers elasticity are optimal moder-
ate and lower viscosity of melt of commercially pro-
duced polymer.
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KOBERCOVE VLAKNA Z POLYAMIDU 6_
SO ZLEPSENYMI ELASTICKYMI VLASTNOSTAMI

A. Marcingin, A. Ujhelyiova, *L. Vasko, *S. Masarech

Chemickotechnologicka fakulta, STU, Bratislava, SR
*Chemion, a. s. Humenné, SR

Praca je prispevkom k hodnoteniu elastickych vlast-
nosti poly-g-kaprolaktamovych vldkien a ich zavislosti
od reologickych vlastnosti polymérnej taveniny v uzkom
rozmedzi priemernej molekulovej hmotnosti polyméru.

Pouzity materidl: Poly-e-kaprolaktdm (PA 6) uréeny
pre textilné vlakna, nahodny vyber, fa Chemlon, SR,
LVC v roztoku H,SO, pri 25 °C je uvedené v tab. 1.
Poly-e-kaprolaktamové vidkna (PA 6 viakna) koberco-
vého typu, fa Chemlon, SR.

Metodicka €ast: Molekulova Struktura PA 6 polymé-
ru bola stanovena viskozimetricky na Rheo-viskozi-
metri podla Héplera v m-krezole pri 25 °C. Pre
meranie reologickych vlastnosti taveniny bol pouzity
vytlaény plastometer typu M 201.1. Podmienky mera-
nia boli nasledovné: Smykové napétie 7= 1.5 - 10*—
9.10%Pas, teplota 250—270 °C, polomer kapilary
(R) 0.5 - 103 m, dizka kapilary (Io) 10 mm. Elastické
vlastnosti vldkien boli merané na pristroji INSTRON
1122 metddou hysteréznych sluciek (obr. 1a) pri upi-
nacej dizke 100 mm a rychlosti deformacie 200 mm
min™" a stanovenim poddajnosti. Uzitkové vlastnosti
modelovych kobercov boli stanovené podia CSN.

Reologické vlastnosti vzoriek Standartného polymé-

ru PA 6 su rozdielne a z tab. 3 vyplyva, Ze rozdiely
vo viskozite tavenin su priblizne 20 % od priemeru.
Meni sa tiez index pseudoplasticity n v rozsahu 0.8—
0.9, pricom vysSia efektivna viskozita zodpoveda
spravidla niz3ej hodnote n (va¢Si odklon od
newtonského toku). Porovnanie vysledkov s mole-
kulovymi charakteristikami vzoriek (tab. 1) poukazuje
na to, Ze viskozita tavenin i odklon od newtonského
toku nesuvisia s plastifikaénym Géinkom vody, ale su
vysledkom zmien v molekulovej Struktare pri taveni
a reologickych meraniach. Aktivacna energia toku
klesa so stUpajlcou viskozitou a zvySenym odklonom
od newtonskej kvapaliny (tab. 3). Z uvedenych vysled-
kov je mozné dedukovat, Ze vy$Sia zdanliva (efektiv-
na) viskozita polyméru a umerny pokles aktivacnej
energie je spdsobeny vysSou polydisperzitou mole-
kulovej hmotnosti.

Pri analyze viskozimetrickych merani v roztoku a v
tavenine polyméru (tab. 1, 3) sa nena$la Ziadna
zavislost medzi ziskanymi hodnotami. V kazdom pri-
pade reologické vlastnosti taveniny vyjadruju podstat-
ne citlivejSie rozdiely vo vlastnostiach polyméru a
podmienkami jeho spracovania. Viskozimetrické
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stanovenie LVC ma pre polyamid 6 z hladiska jeho
spracovania len orientac¢nu hodnotu.

Z vysledkov mechanickofyzikalnych vlastnosti poly-
amidovych vidkien vyplyva, ze su v priamom vztahu
k reologickym vlastnostiam taveniny. V sulade s te6-
riou, vy3Sie pevnosti viakien zodpovedaji vysSSim
hodnotam efektivnej viskozity (tab. 3, 4, 5, obr. 3) a
to i pri priprave modelovych viakien. Pri kon$tantnych
podmienkach zvldkiovania a dlZzenia polyamidové
vidkna vykazuju nepriamoumerny vztah medzi
pevnostou, resp. taznostou a elasticitou vyjadrenou
niektorou z velicin ziskanych metddou hysteréznych
slugiek alebo poddajnostou. Tento vztah je mozné
rozSirit na nepriamoumernu zavislost medzi elasticitou
polyamidovych vlakien a zdanlivou viskozitou tave-
niny poly-e-kaprolaktdmu (obr. 4). Podobné zavislosti
sa nasli tiez medzi elasticitou a aktivacnou energiou
toku taveniny PA 6 (obr. 5). Vyplyva to logicky
z volnoobjemovej tedrie aktivacie viskdzneho toku,
podia ktorej vy$Sia energia potrebnd na premiestnenie
segmentuy makromolekuly zodpoveda vy$$im hodno-
tam elastickej deformacie.
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V tab. 6 su vysledky hodnotenia modelovych kober-
cov pripravenych na laboratérnom zariadeni zo vzdu-
chom tvarovaného polyamidového vidkna. Vysiedky
poukazujl na to, Ze nisSie a stredné hodnoty viskozity
polyméru od 600 do 1000 Pa s koreluju s vySSimi
zotavovacimi vlastnostami kobercov. Podobne znize-
nie hrabky koberca po statickom namahani je o0 100—
200 % niz8ia nez pre koberce vyrobené z polyméru
o viskozite 1000—1500 Pa s. VSeobecne vys3sie para-
metre modelovych kobercov pripravenych z polyméru
s nizSou viskozitou sa ziskali tiez na aparate
TETRAPOD. )

ZAVER

Experimentaine vysledky ziskané z hodnotenia
nahodne vybratych vzoriek z komercne vyrabaného
poly-e-kaprolaktamu a BCF vlakien kobercového typu
poukazuju na nepriamoumernu zavislost medzi vis-
kozitou taveniny polyméru a podielom vysokoelastic-
kej deformacie vlakien. Tato zavislost bola potvrde-
nd tiez pri hodnoteni Uzitkovych vlastnosti modelo-
vych kobercov.



RECENT TRENDS IN DYEING OF SYNTHETIC FIBRES

K. Ondrejmiska

Research Institute for Man-Made Fibres, s.e., Svit, Slovakia

A brief description of dyability of synthetic fibres having been produced in Slovakia with special
emphasis to polypropylene ones is given. Dyeability of polypropylene fibres by bath solution proc-
ess to meet good colour fastness can be achieved by modification of polypropylene only, especially

by physical way.

Im Text wurde knapp die Ausférbigkeit von syntese Fasern beschrieben, die in der Slowakei
produziert werden, mit der speziellen Hinsicht auf das Polypropylen-Faser, wo die Badfarbung mit
guter Farbenstabilitat erreichbar nur durch die Modifizierung des Polymers, besonders durch physikale,

ist.

C'l‘il'l'Ml nocsAmuena ()K[)illlll’lBalll’IK) CUHTCTUUYCCKNX BOJTOKOH, U31OTORB/BICMBIX B (,:fl()B'dKHM, II|)l/|lI‘;,\I ()(]()ﬁ()()
BHUMAHWC YI1CJACH0 NOJYHPOHUICHOBLIM BOJIOKIAM, ¥ KOTOPLIX OKpanenue B saiie yleILIC'I'B()|)VI'I‘(3.’II)II()I}i
HPOYNHOCTBIO OKPACKH JIOCTUTACTCH JAUILDL 34 CHCT M(HH(DI"IKZUIHH HO/IMMEpA, UMCHIIO (I)Miﬂrl‘l(‘,(‘.l\”()“.

V &lanku sa stru€ne popisuje vyfarbitelnost syntetickych viaken, vyrabanych na Slovensku, so
zvlastnym zretelom na polypropylénové vidkna, kde kupelova farbitelnost s dobrymi stalostami
vyfarbenia sa dosiahne len modifikaciou polyméru, najma fyzikalnou.

The output of fibres industry in Slovakia comprises
three kinds of synthetic fibres showing different dye-
ability: polyamide, polypropylene and polyester. The
dyeing of polyamide fibres has been a simple proc-
ess due to presence of the free amino groups capa-
ble to accept the molecules of dyes. That's why they
are predominately designed for space dyeing. Dya-
bility can be easily varied by blocking or multiplying
the amino groups number. To increase the dyes uti-
lization the suitable agents like ANCHOR of Sandos
can be supply into the dyeing bath. On the contrary
sulphoisophtalic acid has been widely used to sup-
press the dyeability.

For polyester dyeing a wide range of dispersion
dyes have been used which can be fixed to the poly-
ester’s active sites by means of electrostatic bonds.
Consequently the dyeing ability of polyester fibres is
lower, even some carriers have to be used to in-
crease the dyes take up. Those open or swell the
fibre structure for dyestuffs penetration. Further the
pressure dyeing might be used. The decrease of
bonding ability of dyes in polymers manifests also
lower dye fastness, therefore the choice of dyes de-
signed for more sophisticated purposes has been lim-
ited and complicated. That’s the reason why some
modifying approaches had to be found to introduce
some active groups exhibiting capability to bind dyes
like isophtalic acid which would led to more efficient
dyeability. Without any doubt any modification influ-
ences both physical and tensile properties of fibres.

Polypropylene fibres could be dyed by bath solu-
tion process if only dyes soluble in polymer are used,
however, those exhibit only a weak van der Walls
bonds. Consequently the dye fastness in particular

resistance to dry cleaning, light fastness and wash
fastness shows very low figures.

Aiming to improve the polypropylene fibres dye-
ability to higher fastnesses some chemical andfor
physical modification approaches had to be taken.
Mostly an active chemical groups capable to bind and
associate the dyes molecules to develop aggregates
used to be introduced into the fibre matrix. In fact
modification increases the price of fibres and always
leads to deterioration of the price advantage of poly-
propylene to the other synthetics. On the other hand
however, modification can reduce unpleasant cold
paraffinic hand of polypropylene fibres. The choice
of modifying agents should regard more different
view-points among them requested physical and ten-
sile as well as end uses properties have been of the
first point of importance. The costs of modification
process as weli as of dyeing itself shouldn't be omit-
ted. Obviously the compromise has been looking for,
nevertheless to make up the decision the final appli-
cation of fibres is to be considered.

For many years Research Institute for Man-Made
Fibres in Svit has been dealing with several modifiing
ways. For the time being however, no one has been
commercialized.

As the first one to mention about the approach us-
ing complexation ability of metals to create a stable,
colour complexes due to reaction with dyes seemed
to offer a reasonable and promising solution. Among
metals showing such ability (Al, Zn, Ni) nickel became
the most popular, in particular with researchers all
over the world despite dull shades and slightly metalic
appearance of fibres. Nickel however, assures not
only higher fastness properties but in combination
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with some stabilizers increases to large extent the
resistance of fibres to ageing. Therefore nickel used
to be bonded to the ligands which as complexes are
of use as at least heat stabilizers.

In spite of this modification was widely worked out
the number of special dyes manufacturers had fallen
from initial 7—38 to one or two. Using 7—8 grades a
wide range of colour shades can be mixed. It should
be pointed out that nickel modification has been still
available for commercialization though requires higher
process costs and expensive rare dyes. As a modi-
fier the more complex bulked nickel compounds fixed
to an appropriate carrier have been used which im-
prove diffusion of dyes through the polymer over and
above. When simplier or cheaper compound like
nickel stearate has been used the dyeing multicom-
ponent bath (2-3 fundamental colours) gives ununi-
form appearance exhibiting strong dichroism with lo-
cally predominated shades.

To suppress this phenomena a second compound,
in particular a high molecular one like polyglycol has
been reccommended. The more complex compounds
means to bear higher costs however.

Another modification which could be introduced into
commercial scale in our country suggests polymeric
compounds containing reactive amino groups to be
used. For this approach a special modifier
SUMIEPOCH F 522 introduced by SUMITOMO
CHEMICALS was put on the market. Similar com-
pounds was being developed in Research Institute
VUSPL Pardubice too.

Fibres show good dyeability by acid dyes, never-
theless if a satisfactory dye fastness, in particular to
the light, were to achieve a very severe dyes selec-
tion would have to be done. For ilustration light fast-
ness was by 2—3 degree less than it was the case
for other fibres (polyamide). The explanation for the
degradation products escaping during polypropylene
ageing like peroxides, aldehydes exhibiting both
oxidative and reducing behaviour have been found
and decsribed. Carefully chosen polymer stabilization
manifested the increase of colour fastness to the light
consequently. Modifier itself was very expensive and
higher concentration needed caused significant cost
increas. The polypropylene fibres lost their adventage
— low price.

The last modification process our Institute has been
dealing with was an addition of compounds that al-
low the fibres to apply disperse dyes. Polyesters on
the polyethylene terephtalate base and their copoly-
mers were used as a modifying agent whereby ap-
propriate interphase agent were also needed. Colour
fastness was close to that of polyester substrate, the
price even at higher modifier concentration was still
acceptable. This new approach has been under de-
velopment nowadays. If there is an interest to con-
tinue development the research work could be spead
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up. Dyeing process doesn't carry out at higher pres-
sure, the dye exhaustion is likely at the polyester
dyeing level.

However, for the time being the process itself hasn't
been concluded yet and should be considered to be
further on research state. Only some partial conclu-
sions have been withdrawn to be presented here.

To modify polypropylene fibres by polyesters a fol-
lowing fundamental factors should be taken into con-
sideration:

— big difference between melting temperatures of
both components

— different flow charts (in particular relation between
the melt flow rate and temperature)

— incompatibility of polymers due to different polar-
ity (non polar polypropylene—polar polyester).

To get the spinning stability of the mixture of melts
to the full production scale it is necessary to investi-
gate besides of technological conditions of the proc-
ess also relations mentioned above.

The difference between melting temperatures can
be solved by means of polyethylene terephtalate
modification by copolymerization that brings melting
temperatures closer each to other. For copolymeriza-
tion which can alter some end-uses properties of fi-
bres like antipilling, dyeability a.o0. an isophtalic acid
or sodiumisophtalic acid have been obviously used.
Some-times ethylene glycol can be replaced by poly-
etherglycol and/or diols having longer aliphatic chains.
The difference between flow properties are to be
solved by using polypropylene with flow properties
close to that of polyesters at processing temperature.
In that case the modification of polyethylene
terephtalate is even not necessary. It is interesting
that polypropylene was spinning at 220—240 °C,
which range is below polyesters melting temperature,
can be spun in mixture with polyester without exhib-
iting any troubles at significantly higher temperature
even over polyesters melting point (270—290 °C).

Mutual incompatibility of both polymers will be re-
duced if an appropriate interphase agents are applied.
Despite the mixture of polymers can be processed
with sufficient stability even without interphase agents,
processibility in this case is limited by polyester con-
centration in polymers mixture as well as dispersity
which depends on mixing efficiency of the spinning
extruder. Dispersity level can be increased by inten-
sive kneading of mixture of the polymers so that re-
sulting effect is not far from the case when an inter-
phase agents were used. If such compounds are
used than polyester creates microfibres in polypropyl-
ene whereby their thickness is ruled by an interphase
agent efficiency.

Washing out the matrix using proper solvent a very
fine microfibres of moditier can be achieved.

The same effect as mentioned above can be ob-
served if using an appropriate polyester modification



either at copolymerization step (using polyethylene
glycol) or binding the acids having longer aliphatic
radicals.

Some of results are shown in Figures. Regarding
dyeability which depends on interphace agent and
optimization of technological conditions for system as
well hence on the mixture constitution and individual
components properties.

At optimal conditions a high degree of dyeability can
be reached which is even comparable to those of
polyester alone over and above dyed with carriers
or by pressure dyeing. An interphase agent influences
the colour shade to some extent too.

Bath dyeing has many advantages to mass one.
Most of all a wide variety of shades and others that
textile industry usually appreciates. On the other
hand, however, relative high dyeing costs exacting

claim for energy and accompanying pollution prob-
lems should be pointed out.

The water needed has to be treated before dyeing
and afterwards to be separated from varios com-
pounds having been used in dyeing and subsequent
washing steps. Therefore for mass consumption fab-
rics the dope dyeing process appears to be more
convinient even for fibres showing good natural dye-
ability.

Nowadays the printing technology has been widely
used for the well dyeable fibres as a replacement of
bath solution processes. Technical level of printing
is very experienced now, process itself is very fast,
automatic and computerized. On the other hand new
processing textile equipment has recently been de-
veloped which allows one to prepare very quickly
multicoloured fabrics from dope dyed yarn due to

c

d

Fig. 1. Fibres spun from polypropylene/polyethylene terephtalate mixture (15 %): a) transmission view, b) cross section, ¢) ERMS
pattern of fibre after lower magnification, d) the same as ¢ higher magnification
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Fig. 2. Fibres spun from polypropylene/polyethylene terephtalate mixture containing interphase agent, a) transmission view, b)
cross section, ¢) ERMS pattern of fibre after dissolving polypropylene lower magnification, d) the same as ¢ higher magni-

fication

computerization. It's not the case only for carpets but
also for knitted consumer goods. It is further sup-
ported by the fact that a very wide range of fabrics
can be prepared from lower number of colours. New
equipment promotes textile development.

Dope dyeing of fibres nevertheless hasn't still lost
its meaning and it is widely used not only for poly-
propylene fibres which are not suitable for bath proc-
esses at all but even it spreads into polyesters con-
sumer goods where high colour fastness has been
required. It is particularly appreciated for fabrics ex-
acting from the durability point of view be&g exposed
to severe weathering conditions like automotive in-
dustry, sport a.0. The costs of dope dyeing are doubt-
less lower as compare to bath one furthermore an
environmental danger is out of the question, process
saves energy, investment costs and labour consump-
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tion figures. The only technical and/or economical
disadventage to be mention has been small lots pro-
duction where colours change-over are in particular
exacting on the polymer consumption figures due to
higher shares disigned for extruder cleaning, further-
more they decrease significantly production capac-
ity. Despite this there exists, however, the possibility
to utilize transitions for interesting exciting and repeat-
able textile applications as well as for those where
uniformity of dyeability is not of the first point of im-
portance like processing into mixed staple yarn, non-
wovens for technical purposes and many others. The
extent of colour transitions depends on shades
subsequency where even pure polymer needn'’t to be
used between individual shades. Smooth change-over
from one to other shade represents only small share
of rejected fibres. In the commercial scale produc-



Tab. 1, 2. Dye ability fastness figures

b Dry Washing Light
ye rubbing 60 °C petrol fastness
Brill. Blue BM 43 5 4 5
Dark Blue 2BM 3—2 5 4—5 over 6
Green BM 5 5 5 over 6
Brill.Violett 3RM 4—3 5 4—5 aover 6
Violett 3BRM 4—5 5 5 over 6
Brill.Orange RM 4—5 5 5 over 6
Scarlet RBM 5 5 5 over 6
Brill.Yellow GM 4—5 45 45 5
Dry Washing Light
Dye rubbing 40 °C 60 °C petrol fastness
Suminol Fast Blue PR 4—5 5/5 5/5 5/5 6
Suminol Milling
Scarlet G 4—5 5/5 5/5—4 5/5 3—4
Suminol Orange GN 4—5 5/5 5/5—4 5/5 3—4
Aminyl Yellow E-3RL 45 5/5 5/5—4 5/5 6
Lany! Yellow G 4—5 5/5 5/5 5/5 6
Suminol Brill.
Green 5G 4—5 5/4—5 5/5 5/5 6
Midlonova modra B 4—5 5/4—5 5/5 5/5 5
Midloriova stala
modra E 45 5/5 5—4/5 5/5 5
Midloriova modra 5R 45 5/5 5/5 5/5 2
Egacidova modra A2G 4—5 5—4/5 5—4/5 5/5—4 5—6
Midlonova &erveit PRS 3 5/5 4—5/5 5/5 3
Midlonova cervenn PG 5 5/5 5/5 5/5 6—7
Midlonova cerven E 4—5 5/5 1/5 5/5 3
Midloriova zlta R 4—-5 5/5 5/5 5/5 3
Midlofiova zita SPRS 5 5/5 5/5 5/5 6
Egacidova 2ita R 4—5 5/5 5/5—4 5—4/5 6

tion individual spinning lines used to operate with
colours close each to another. The most serious prob-
lem which appears when dyeing in mass is process
cumbersome. It is due to dyeing process itself has
been in charge of fibres makers who passes dyed
fibres on to the convertors and/or to textile industry
as final consumer. On the contrary, however, better
dyeing uniformity as well as shades reproducibility
can be achieved.

Next advantage which is not negligible has been
the increase of regular quality share becouse the
shade of fibres can traced through the spinning line.
The same pigment lot has been obviously used for
repeated deliveries which enables manufacturers high
reproducibility of shades on the contrary to the bath,
solution dyeing where shade used to vary between
individual lots due to their lower size which has been
determined by bath volume. In fact dyeing uniformity
depends exclusively on the technological parameters
which are adjusted over the fibre making line. The
dyeing agents content can be easily control and kept
at requested level, thermostability of pigments
shouldn’t cause special problem becouse of very wide
range available on the market, influence of the re-
tention time can be control by changing spinning

positions. The only serious problem appears over the
drawing and/or crimping steps. It is well known that
our eyes as light sensors perceives the light as con-
stitution of light being reflected from the observed
surface. Reflection dependands on the appearance
of yarn which can vary according to crimping perform-
ance, which is given by parameters adjusted in the
crimping and/or drawing units. At surface dyeing the
influence of surface morphology becomes particularly
evident after treatment in the bath. Next advantage
to be mentioned is a quality improvement. Over the
fibre making process the fibres, in particular filaments,
are not exposed to various operations which are una-
voidable if dyeing in bath. Final properties are fixed
over the making processs and cann’t be influenced
or deteriorated in the subsequent processing. Some-
times problem can appear when tinting the shade
using the pattern having been dyed by bath method.
The dyestuffs which the pattern shade consists of
exhibit different reflexion curves (dependance be-
tween the incident and reflected energy of light ratio
and wave lenght) than pigments used. It means that
spectra of final colour shades are different even if
decisive colour coordinates X, y, z of both pattern and
sample will be the same. Colour coordinates repre-
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sent the integration of light reflectance over wider
range of the wave lenghts. If the spectra of light which
is used to iluminate the pattern and sample is change
due to day period, weather or artificial light influence
the reflexion spectra will also change. It will really
manifest itself in taking in colour shade then against
pattern we take in deviation of colour shade.

Consequently it is more adventageous to choose
or tint the colour shade using colour chart of fibres
completed of those spun dyed. That's why we have
been trying to complete our colour chart to contain
as much shades as only possible whereby new ones
can be gradually added.

For tinting by means of pattern there are nowadays
a reliable reflexion spectrophotometers available at-
tached to computers and equipped with all necessary
software and data base. Therefore there are enough
suggestions to get the same shades, however, at
standard conditions. If the dope dyeing process was

applied in larger scale it would manifest itself more
expressive in economy of both spinning and process-
ing of fibres. New computerized technological equip-
ment could be used and at last the question of wastes
wouldn’t cause the headache any more.

For example a large range of colour shades could
be spun by means of changing the ratio of dozing
using three component dyeing. A reliable devices for
dozing of individual component as well as for scan-
ning of shades just being spun are available now so
that the whole fibre forming process can be easily
control, in particular continual one.

Further the process losses would be significantly
reduced, in particular those caused by change-over
between individual shades. Dozing of initial polymer
pellets into the adapted feeding hopper without any
particular requirements for mixing shouldn’t cause any
problem now. Nowadays there are single process
blended fibres available on the market.

SUCASNE TRENDY VO FARBENI SYNTETICKYCH VLAKEN

Ondrejmiska K.

Vyskumny ustav chemickych vidken, 059 21 Svit, Slovenskd republika

Vyfarbitelnost syntetickych vidken klesa v rade poly-
amid-polyester-polypropylén. Polypropylén sa vyfarbu-
je kupelovym spésobom na odtiene s vyhovujlucimi
stalostami pre bezné aplikacie len po ich modifikacii,
najvyhodnejSie aditivaciou polypropylénu v procese
vyroby vlaken vhodnymi €inidlami, obsahujucimi
aktivne skupiny schopné putat farbiva. Z troch
modifikacii, privedenych az do Stadia realizacie, a to
modifikacie zlaéeninami aktivneho dusika, komplexo-
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tvornymi kovmi a polyestermi, najoptimalnej§im
spdsobom pri zohladneni nakiadovosti a dostupnosti
modifikdtorov a farieb a dosahovanych 0zitkovych
vlastnosti, najefektivnejSou sa zda posledne spominana.
S klesajucou vyfarbitelnostou jednotlivych druhov
vldken nadobuda vyznam farbenie v hmote. Velky
vyznam vSak nadobuda i u dobre povrchovo farbi-
telnych vidken, a to tam, kde su vysoké naroky na
stalosti vyfarbenia (napr. v doprave, Sporte a pod.).



INFLUENCE OF SURFACE HYDROLYSIS OF ACRYLIC
MATERIALS ON SOIL
RELEASE PROPERTIES

Hodul, P., Kasanicka, J., Marcingin, A.

Slovak Technical University, Fakulty of Chemical Technology, Bratislava, Slovakia

Woven fabrics from acrylic fibres were hydrolysed by sodium hydroxide solutions. The change of
their surface, mechanical properties, surface resistivity as well as soiling and soil removal in detergency
processes were investigated. In order to elucidate the soil release mechanism, adsorption of sodium
dodecyl! sulphate onto substrate was studied and measurements of its zeta-potential were performed.
By finishing, long-lasting antistatic properties and soil release effects can be achieved.

Die Gewebe aus den Acrylnitrifasern wurden unter Verwendung von waésserigen Losungen des
Natriumhydroxids auf der Oberfldche hydrolysiert. Die behaldelten Gewebe wurden im Hinblick auf
die Verdnderungen der Oberflaiche, mechanische Eigenschaften, elektrischen Wiederstand und Soil-
Release Eigenschaften untersucht. Zur Aufkldrung des Soil-Release Mechanismus wurden die Ad-
sorption von Natriumdodecylsulfat auf die Gewebe und Messungen von Zeta-Potential durchgefiihrt.
Die Oberfldchenhydrolyse fihrt zu den permanenten antistatischen und Soil-Release Effekten.

Tkanu U3 N0AMAKPUIOHUTPUIOBBIX BOJOKOH NOIBEPAITH NOBCPXHOCTHOMY THAPOIUTHYCCKOMY Pa3NokKenuo
PacTBOPaMU rMAPATY OKUCH HATPUA B BOJAC. ABTOPBI M3Y4Yaau BAUAHUE TH/IPOIN3A HA U3MCHEHMUA NOBEPXHOCTH,
MEXaHUYECKUX CBOWCTR, MOBEPXHOCTHOTO COMPOTUBNIEHUA U 3T PAIHACMOCTH U CMBIBAEMOCTS. J1na obbAcueHus
Mexanusma soil-release uccienosaau aauopOUUIO JOACHUACYTLOATA HATPUA 1A TKAHU U DIEKTPO-
kunernyeckuit norenumai. O6paborka obecneunBaeT NEPMAHEHTHBIA AHTUCTATUYCCKUI DPPEKT 1 10 YIyI0
CMBIBAEMOCTb.

Tkaniny z polyakrylovych vldkien sa povrchovo hydrolyzovali roztokmi hydroxidu sodného vo vode.
Sledovali sa zmeny povrchu, mechanické vclastnosti, povrchovy odpor a Spinivost a vypratelnost
Spiny. Pre objasnenie mechanizmu soil release sa sledovala adsorpcia dodecylsiranu sodného na
materidl a stanovil sa i jeho zeta-potencial. Upravou sa dosahuje permanentny antistaticky a soil

release ucinok.

INTRODUCTION

From the overall production of acrylic fibers, the major
part (about 2/3) has been employed in the clothing
sector, mainly for the manufacture of knit goods. In the
recent years much attention has been paid for the uti-
lization of blends of acrylic fibers with cotton for sports
and leisure time wear. For knit goods a low pilling, ef-
ficient antistatic finish and easy care are reguired [1,2].

The range of application of acrylic fibers involves
also home textiles and draperies, i.e. upholstery, cur-
tains, wall coverings and some types of pile carpets.
Low soiling demands reguired for this assortment can
be satisfied by the employment of todays leaders-new
types of fluoropolymer repellants with excellent re-
sistance against gentle laundering, shampooning or
dry cleaning [3].

Benisek [7] has revealed that the resistance of PAN
carpets to soiling is from 5 to 7 times lower than for
the same type of wool carpets. For the latter the
incresing sample weight of the pile layer reduces the
soiling degree, on the contrary to carpets from PAN
fibers. A significant difference was also observed in
the soil removal by shampooning, which reaches 70
% and 10 % for wool and PAN carpets, resp.

The demand for a high quality of PAN products
requires a permanent improvement of their proper-
ties, e.g. dyeing ability [1], antistatic and soil release
efficiency [5), flameproofness [6], etc.

For a common assortment of products, permanent
antistatic finish and from the standpoint of care, soil
release treatment are highly important. Sen et al. [5]
have presented a review on antistatic finishes of PAN.
All man-made fibers are hydrophobic and thus found
to build up high static charges. By sophisticated tech-
nological procedures one can produce from PAN
fibers also conductive or semiconducting fibers, e.g.
carbon or cuprous sulphide fibers [7,8]. The finish of
PAN by dicopper sulphide causes a decrease in the
specific surface resistance of fibers from 10''—10"
ohm cm™ to 1072 ohm cm™'[8].

A nonpermanent finish is usually achieved by sur-
face application of suitable textile additives. For the
most part, the yarn manufacturers apply inside anti-
staties. However, if these are lowmolecular, they can
negatively influence the spinning process and diffuse
during the coagulation from the fibre into coagulation
bath. Textile fibers show often a decrease in strength
and due to migration of lowmolecular compounds onto
the surface this effect successively disappears.
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Sen et al. [5] have been concerned with the sur-
face hydrolysis of PAN-knit goods by solutions caustic
soda in water, in a mixture of methanol-water and of
water-DMF (dimethyiformamide). An alkali treatment
of PAN fibers was shown to improve some proper-
ties of PAN.

While for textile materials made from 100% PES,
the surface hydrolysis has been well studied [9,10]
and applied in practice, a similar finish of PAN re-
quires a further research.

In the present work we have investigated the ki-
netics of surface hydrolysis of standard PAN woven
fabrics by aqueous solutions of NaOH and its influ-
ence on mechanical properties and phenomena re-
lated to soiling and soil removal.

EXPERIMENTAL

Materials

Acrylic staple fiber for testing colour fastness of
textiles (CS-standard 80 0120) with following param-
eters: weight per unit area 121 g m™, plain weave,
warp sett (yarns per 10 em) 220 + 2 °C, weft sett
180 £ 2 °C, linear density of individual fibers, warp
14 tex, weft 36 tex.

Prior to hydrolysis the fabric samples were scoured
30 min. at 60 °C in a bath containing 0,2 % Slovasol
(nonionic detergent), rinsed in warm and cold water
followed by drying at ambient temperature. Prior to
treatment the samples were conditioned at 25 °C and
a relative humidity of 65%.

Method:

Conditions of hydrolysis: concentration of NaOH:
5 wt % and 10 wt %, the fabric samples measured
10 x 10 cm, liquor ratio 1:50, temperature 70 °C and/
or 80 °C, treatment period 10—60 min.

After hydrolysis, the samples were washed at frist
in hot and then in cold water, rinsed to neutrality by
hot 1 % acetic acid, again washed and then dried.
PAN fabric weight losses were determined after dry-
ing (3 hrs) at a temperature of 80 °C.

During alkali treatment of PAN fibers a part of nitrile
groups was hydrolysed creating carboxylic groups.
The decrease in nitrogen content was determined by
Kjeldahl’'s method.

Microscopic examination of the fiber surface
changes was carried out by a scanning electrone
microscope Tesla BS 300.

Both tenacity and elongation of the samples were
measured on a semiautomatic rag tearing machine
according to CS standard 80 0810. The average time
for tearing the sample was 50 + 10 s.

The electric retistance was measured by means of
a picoampere meter Tesla at a relative humidity of
50 % and a temperature of 23 °C (CS-standard
34 1382).
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In order to evaluate soiling and removal of soil,
PAN-woven fabric were soiled with a multicomponent
soil according to CS-standard 81 9230. This soil was
prepared by a successive mixing and agitating of in-
dividual components (40 g dried milk, 25 ml tetra-
chloromethane, 3 g gelatine in 50 ml of distilled wa-
ter) for 5 min.

Finally, 60 g of sunflower oil and 250 ml of distilled
water were added and the mixture was stirred for
further 5 min. and 10 min., resp. Samples were im-
mersed for 5 min. in the soil thus prepared and the
excess of soil was removed by a squeezing mangle.
The soiled woven fabric was dried on air.

The soiling degree was determined from values
obtained from reflectances measurements before and
after soiling (equipment Spekol RFA 2).

The soil removal was evaluated after scouring the
fabric samples in a laboratory Launderometer.The
samples were scoured 10 min. at 40 °C in a com-
mercial detergent (100 ml) with a concentration of 3
g dm™. The mechanical effect of the scouring base
was increased by 20 g of glass balls. The removal
of soil (in %) was determined from reflectance meas-
urements and Kubelka—Munk [11] method.

Apart from the above mentioned method, the soil
release effect was evaluated by the lanoline test, in
which 0.2 ml of oily soils (50 g lanoline and 0.2 g
Sudan B dye solved in a 1:1 mixture (1000 ml) of
ethanol and trichloroethylene) were applied on sam-
ples of fabric with a pipette.After evaporation of the
solvent, these samples were dried in a drier for 2 hrs
at 40 °C. Woven fabrics were then washed under the
same conditions as given in a previous paper [10].
The degree of lanoline removal was determined on
the basis of K/S values calculated from the reflect-
ance measurements at 530 nm.

The electrokinetic potential was measured by
means of the method of streaming potential using the
electrokinetic analyser EKA (Paar Company, Austria).
The zeta-potential was calculated by the Helmholtz—
Smoluchovsky equation:

_ Usn |-D
AP eg,RQ,

where U — streaming potential, € — relative permitivity
of solution, g, — relative permitivity of vacuum, n -
dynamic viscosity of solution, AP — pressure differ-
ences, R — electric resistance, L — length of bundle
of fibers, Qp — cross-section bundle of fibers.
Dodecyl sulphate (Lachema Brno) was used as
model compound for the investigation of the adsorp-
tion of surfatants. Solutions of the above mentioned
detergent were produced in following concentrations:
2, 4, 6, 8 and 12 mmol dm™. For the determination
of the adsorbed amount of dodecyl sulphate by two-
phase titration [12], samples of fabries (10 x 10 cm)



were immersed in 150 ml of these solutions (tem-
pered to 20 °C) for 2 hrs.

RESULTS AND DISCUSSION

The nitrile group is hydrolysed in alkalis creating
carboxyl group:

samples treated with 5 % NaOH at 70 °C exhibited
weight losses from 0.2 wt. % to 0.42 wt. %, depend-
ing on time. This low weight loss improved neither
antistatic nor soil release properties. Therefore, both
temperature and concentration of NaOH (Fig. 1) were
increased. At a temperature of 80 °C and 10 % con-
centration of NaOH, the weight losses were ranging

_ 0 - 0 0
OH _ y OH ! - NH *
R-C=N — R O™ — > RC_ > RCNH —> rRc/ Mg
] \ N -
N NH, OH OH O Na'

For the case of PAN, Zilberman [13] suggested the
followig mechanism:

P SN

CN CN CONH; CONH,

Due to alkaline treatment, a barrier of bound
carboxylic groups can be formed on the surface of
fibers. At the same time, the compact surface layer
is destroyed and consequently soaking and sorption
properties are improved. In addition to it, antistatic
and soil release effects [5, 14] are achieved. The
basic presumption of an effective soil release finish
is to assure an easier soil removal in the detergency
process without an increase of the soiling of fabrics.
From ecological viewpoint this enables an important
saving of surfactants in the care of goods.

The influence of surface hydrolysis on the proper-
ties of PAN dependes on the degree of hydrolysis.
In analogy to the surface hydrolysis of polyesters, one
can expect soil release effect for the weight loss rang-
ing from 0.5 to 5 wth. % [11].

Therefore, dependence of the weight loss on
changes of hydrolysis conditions was studied. PAN
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Fig. 1. Relationship between weight loss and time for PAN
treated with 10% aqueous caustic soda at different tem-

peratures: @ temperature 70 °C, O temperature 80 °C.

from 0.8 wt. % to 2 wt. % (Fig. 2) in the time interval
investigated. An increase in temperature up to 90 °C,

. /\/\/\

COOH COOH

caused a weight loss from 1.5 % to 5 %. The mate-
rial, however shrinked and became deeply yellow.
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Fig. 2. Relationship between weight loss and time for PAN
treated at 80 °C with aqueous caustic soda of different
concentrations, ® NaOH 5 %, O NaOH 10 %.

Dependence of the weight loss vs. time was ob-
served to be linear in the time interval investigated.

For characterizing the hydrolysis process and quan-
titative parameters of treatment of PAN fabrics, de-
termination of nitrogen in nitrile groups was employed.
The nitrogen content decreased from the value 23.9
wt. % in the original sample to 23.62 wt. % and 23.37
wt. % at 1 % and 2 % weight loss, resp.

Caverns and microcracks appeared after hydroly-
sis in the originaly smooth surface of fibers isolated
from woven fabric yarns (Fig. 3—5).

Swelling of PAN fibers in water is practically negli-
gible, but it can be increased by alkali treatment.
Though, hydrolysis of nitrile groups is performed pre-
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Fig. 3. Microscopic (REM) examination of a PAN fiber before
hydrolysis.

Fig. 4. Microscopic (REM) examination of hydrolysed PAN fiber
with a 1 % weigkt loss.

Fig. 5. Microscopic (REM) examination of a hydrolysed fiber with
a 2 % weight loss.
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Fig. 6. Tensile strength as a function of weight loss, ® — in the
direction of the warp, O — in the direction of the weft

dominantly on the surface, what is important from the
viewpoint of antistatic and soil release effects, it is
also manifested by a change of physicomechanical
properties. Therefore booth tenacity and elongation
of woven fabric have been studied as well. The de-
crease in tenacity in the warp was higher than in the
weft direction (Fig. 6). Absolute values of this de-
crease are not significant from the point of view of
utility properties, one can even expert their positive
influence on the decrease of piling. Elongation in the
warp direction increased from 20 % to 24 % (ata 2
% weight loss) and no change was observed in the
weft direction.

Antistatic effects were evaluated on the basis of
surface resistivity measurements. Specific surface
resistivity decreased from the value 1.33 - 10''ohm
cm™' for an untreated sample to 2.86 - 10'° ohm cm~
'and 5.70 - 10 ohm cm™ for a 1 % and 2 % weight
loss, resp. This reduction of surface resistivity results
from an increase in ionic conductivity of the surface
as well as higher sorption of humidity [5].

Hydrophilisation of the surface by caustic soda
treatment affects further utility properties, as well.
Soiling is reduced and soil removal increased. This
can be illustrated by results listed in Tab. 1 for a soil
blend. Values K/S are for treated samples lower and
the removal of soil increases alredy by about 6 %.

Soil release finish is especialy directed towards an
increase in oily soil removal. Therefore lanoline test
was evaluated by visual comparison with a standard
scale having 5 values. Value 1 stands for a min. re-
moval and value 5 corresponds to total removal of
lanoline. The untreated woven fabric exhibited
value 2, while the sample with 1—2% weight loss had
a values 4. Removal of lanoline was evaluated on
the basis of K/S value as well. Results given in Tab.



Tab. 1.  Soiling and soil removal of acrylic woven fabric by
using multicomponent soil
Sample Soiling Soil removal Percentage of
weight loss B (%) KIS B (%) KIS soil removed
untreated 10.76 3.65 44.3 0.350 91.7
0.5 % 12.40 3.06 59.0 0.142 96.6
1.0 % 11.31 344 58.5 0.147 96.8
1.5 % 11.04 3.54 60.3 0.131 97.5
20 % 10.76 3.29 62.5 0.112 97.9
Tab. 2. Removal of lanoline soil from acrylic woven fabric
Sample
. untreated 05% 1.0% 15% 20%
weight loss
soil removal 1/2 2/3 3 4 4
degree 0.137 0.116 0.072 0.075 0.039
0,03
A
P
E
F 0,02}
o
0,01
0 A - 1 L I
1,0 3,0 5,0 7,0 9,0 11,0 13,0

c ( mmol/dm )

Fig. 7. Adsorption isotherms for sodium dodecyl sulfate on
acrylic fibers, @ — untreated sample, O — hydrolysed
sampie (weight loss 2%)

2 reveal that alkali treatment increases the removal
of lanoline.

Soil removal in detergency processes is afferted by
a positive adsorption of surfactants onto substrate.
The purpose of this paper was to investigate the de-
pendence of adsorption of anionic surfactants on
surface after hydrolysis. Dodecyl sulphate was em-
ployed as anionic surfactant. The PAN treatment
causes a decrease of the overall adsorbed amount
of surfactant (Fig. 7). This is due to an increase of
repulsive ionic forces between surface carboxylic
groups and R-SOj;-surfactant anions.

The zeta-potential of PAN fibers is after surface
hydrolysis the whole investigated pH range lower than
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Fig. 8. Effect of pH on the zeta-potential of acrylic fibers, O — un-
treated sample, @ — hydrolysed sample (weight loss 2 %)

for untreated fibers (Fig. 8) Hence, a decrease of the
adsorption of OH™ ions is manifested more markedly
than the contribution of carboxylic groups. The level
of zeta-potencial value, though lower, is sufficient to
prevent redeposition of soil from the washing solu-
tion base and the hydrophilic barrier of carboxylic
groups facilitates soil removal during laundering and
shampooning.

Treatment of PAN with caustic soda solutions de-
creases the whitness of material, which can be, how-
ever, increased by chlorine bleaching.
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VPLYV POVRCHOVEJ HYDROLY'Z'Y
POLYAKRYLONITRILOVYCH MATERIALOV
NA SOIL RELEASE VLASTNOSTI

Hodul, P., Kasanicka, J., Marcing&in, A.

Chemickotechnologickd fakulta, STU, Bratislava, Slovenska republika

Vplyv povrchovej hydrolyzy na vlastnosti PAN zavisi
od stupfia hydrolyzy. Pri opracovani PAN vzoriek v
5 % roztoku NaOH pri teplote 70 °C sa dosiahli v
zavislosti od €asu ubytky od 0.2 % do 0.42 % hmot.
(obr.1).Pri teplote 80 °C a koncentracii NaOH 10 %
boli 4bytky hmotnosti v sledovanom ¢asovom roz-
medzi od 0.8 do 2 % (obr. 2). Pri zvy3eni teploty na
90 °C bol tbytok hmotnosti od 1.5 do 5 %, ale material
sa zrazal a silne zozltol.

Zavislost Ubytku hmotnosti od ¢asu je v sledovanom
casovom rozmedzi linearna.

Obsah dusika poklesol z hodnoty 23.9 % hmot. na
23.62 % hmot. pri 1 % Ubytku hmotnosti resp. 23.37
% hmot. pri 2 % Ubytku hmotnosti.

Na pévodne hladkom povrchu vidkien izolovanych
z priadzi tkaniny sa po hydrolyze objavuju kaverny a
mikrotrhliny (obr. 3—5).

Pokles pevnosti tkaniny v smere osnovy bol vacsi
ako v smere Utku (obr. 6). Z hladiska uzitkovych
vlastnosti nie si absolutne hodnoty poklesu pevnosti
vyznamné, mozno dokonca oCakavat, Ze sa pozitivhe
prejavia na znizeni zmolkovitosti. Taznost v smere
osnovy sa zvySila z 20 % na 24 % (pri 2 % Ubytku
hmotnosti) a po smere Utku sa nezmenila.

Antistaticky ucinok sa hodnotil na zéklade stanove-
nia povrchového odporu. Specificky povrchovy odpor
poklesol z hodnoty 1.33 - 10" ohm cm™ pre neo-
pracovand vzorku na 2.86 - 10" ohm cm™ pri 1 %
Gbytku hmotnosti, resp. 5.70 - 108 ohm cm™ pri 2 %
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Ubytku. Pokles povrchového odporu je vysledkom
zvy$enia i6novej vodivosti povrchu ako aj vyssej
sorpcie vihkosti [5].

Hydrofilizacia povrchu opracovanim roztokmi
hydroxidu sodného ma vplyv aj na dalSie Gzitkové
vlastnosti. Znizuje sa Spinivost a zlepSuje sa vypratel-
nost Spiny. Pre zmesovla Spinu to dokumentuju
vysledky v tab. 1. Hodnoty K/S su pri opracovanych
vzorkach niz8ie a vypratelnost Spiny sa zvysuje az
06 %.

Soil release Uprava je zamerand najma na zvysenie
vypratelnosti olejovej Spiny. Z vysledkov v tab. 2
vidiet, Ze opracovanim sa vypratelnost lanolinu
zvy3uje.

Odstrariovanie $piny zo substratu pri detergencii je
podmienené pozitivnou adsorpciou tenzidov na sub-
strat. V préci sa sledovalo do akej miery sa meni
adsorpcia aniénovych tenzidov vplyvom povrchovej
hydrolyzy. Ako anidnovy tenzid sa pouziva dodecyl-
siran sodny. Opracovanie PAN vyvolava zniZenie
celkového adsorbovaného mnozstva tenzidu (obr. 7).
Je to dosledok zvy3enia elektrickych odpudivych sil
medzi karboxylovymi skupinami v povrchu a aniénmi
R-SO; tenzidu.

Zeta-potencial PAN viakien po povrchovej hydrolyze
je v celej sledovanej oblasti pH nizsi ako pri neo-
pracovanych vidknach (obr. 8). Znizenie adsorpcie
OH™idénov sa teda prejavuje vyraznejSie ako prispe-
vok karboxylovych skupin.



TEXTILE FLOOR COVERINGS WITH REDUCED
ELECTRICAL RESISTIVITY

V. Kabatova

Research Institute for Textile Chemistry, Zilina, Slovakia

VUTCH Zilina has developed in cooperation with manufacturing plants a range of electroconductive
earthable nonwoven floor coverings on the base of electroconductive fibre Elstat tradenamed Slostat,

Zeustat, Colorstat and Rekostat.

The author studied, compared and evaluated the influence of electroconductive fibre in the electro-

conductive floor coverings.

BYTX XKuauna pazpaGoran Ha 0cnoBe 3ACKTPONPOBOAAUIErO BOJOKHA JJICTAT B COTPY/AHUYECTBE C
NPOM3BOIMTEILHBIMU NPEANPUATHAMU HECKOIBKO TUMOB HIEKTPOTPOBOIAIINX 323EMIUTENBHBIX KOBPOR
nerkanoro xapakrepa Cinocrar, 3eycrar, Konopcrar u Pekocrar.

B crarbe npuBeiena ouenka pesy ibTaToB U3YICHWA BAMAHMI /1CKTPONIPOBOIAILETO BOJOKHA B KOHKPETHbIX

NPOBOJIANMX KOBpaX.

Auf der Grundlage der elektrisch leitféahigen Faser Elstat wurden in VUTCH Zilina in Zusammenarbeit
mit einzelnen realisierenden Organisationen einige Typen von elektrostatischen leitfahigen erdbaren
Teppichen mit ungewebtem Charakter Slostat, Zeustat, Colorstat und Rekostat entwickelt.

Der Einfluss der elektrisch leitfdhigen Faser in den angefiihrten konkreten leitfdhigen Teppichen

wurde untersucht, verglichen und ausgewertet.

Na béaze elektricky vodivého viakna Elstat bolo vo VUTCH, §. p. Zilina v spolupraci s jednotlivymi
realizatorskymi organizaciami vyvinutych niekolko typov elektrostaticky vodivych uzemnitelnych
kobercov netkaného charakteru s nazvami Slostat, Zeustat, Colorstat a Rekostat.

V uvedenych typoch vodivych kobercov sa sledoval, porovnaval a vyhodnocoval vplyv elektricky

vodivého vldkna.

In general, textile products belong to electrostati-
cally active materials. It means in practice that they
are able to generate static electricity under certain
conditions. The mechanisms of electrostatic charge
generation on insulation surfaces including textile floor
coverings are described in technical literature. The
electrostatic characteristics are a typical property of
a textile product. The odd thing about these textile
materials is that their electrostatic characterics are
at the same time material and surface properties
depending extremely on outer influences. The men-
tioned factors influence the electrostatic behaviour of
textile products. Complicated surface processes oc-
cur on the materials. Their quantitative analysis us-
ing usual measuring procedures is difficult, but it is
sufficient to evaluate the practical impact — the in-
fluence of generation and elimination of static elec-
tricity [1].

Disturbing effects of static electricity generated on
the surface of textile floor covering are discussed over
years since synthetic fibres have been utilized en
masse in this application. They include human dis-
comfort, increased soiling, uneasy maintenance, mal-
functions of sensitive electronic systems, computers,
measuring equipment, telecommunication technique,
EMC electric equipment etc.

The electric charge can attain extreme voltages in
tens of kV on a textile surface under special condi-

tions. Human sensitivity to static electricity is gener-
ally in excess of 2 kV, the electronic equipment is
much more sensitive to static electricity [2].

The well known manufacturers of electronics com-
ment on the problem explicitly, e.g.:

3 M: “ESD has killed more semiconductor products
than any destructive tests”.

Hewlet Packard: “It is easier and more effective to
remove static from the environment and bleed the
charges from people off into ground than to rely on
protective devices built into the circuits”.

ACL Incorporated: “Computer engineers estimate
that static electricity in the user’s environment is the
cause up to 60 % of all equipment service calls”.

Borroughs: “Experts say that up to 92 % of daily sys-
tem interruptions are caused by static electricity” [3].

In practice it is important to take into consideration
the propensity of textile floorcovering to generate
static electricity and the ability to bleed off the static
charges.

Surface and contact electrical resistivity is a basic
electrostatic characteristic of a textile product. The
value of electrical resistivity of the textile material
especially in the case of higher values is not always
sufficient for complex characteristic of its electrostatic
behaviour. Some problems can be caused by possi-
ble non-homogeneity in local charge density or even
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by abundance of opposite charged islands on the
surface of textile material. Sometimes it is not possi-
ble to detect the phenomenons by electrical resistiv-
ity measurement according to valid standards. That
is why it is useful to assess the electrostatic behav-
iour of textile product not only on the basis of stand-
ard evaluation of electrical resistivity but also using
additional evaluation methods related to ability to
generate and bleed off electrostatic charge.

One of the most effective methods to eliminate
harmful static electricity from textile floor coverings
is to build electroconductive fibres into the structure
of textile material especially to its surface layer.

The electroconductive fibres belong to a special
group of electroconductive materials regarding their
anisotropic character and field of application. They
are used to manufacture permanent antistatic or
electroconductive textile materials.

Classification of electroconductive chemical fibrous
materials is given in Tab. 1. The fibres are being clas-
sified on the basis of their homogeneity and compo-
sition [4].

An individuality of electroconductive fibres is axial
charge transition. Non-homogeneous character of
barriers between separated conductive areas in the
mass of polymer can be followed up on thin high
strength elementary filaments. Owing to it we can
study the sum of factors conditioning continuous elec-
tron conduction. Specific conductance increases
exponentially with elongation of conductive fibre
showing linear relationship of logp — plastic defor-
mation [5]. The authors explain this phenomenon as
a result of increased internal stress in the system and
separation of a part of conductive areas from the
conductive net.

Some works [6] describe a mathematical model of
the mechanism of current conduction in conductive
fibres with surface distribution of conductive compo-
nent.

Fibres feature some specificities in comparison with
“massive” polymer materials. They must be strictly
considered in development of fibres with low electri-
cal resistivity.

Chemical fibres show high grade orientation, an-
isotropy of their structure and properties. The princi-
ple of surface treatment of the fibres is the most pro-
gressive regarding the mentioned specificities, be-
cause it limits the interference with molecular struc-
ture of the fibre and this way does not influence its
physico-mechanical properties. A particular example
of negative influence on the properties of fibres us-
ing mass treatment is for instance a viscose fibre
containing 20—40 % conductive carbon black. A fi-
bre containing 30 % of filler exhibits even 50 % lower
mechanical strength in comparison with usual viscose
fibres and its conductivity is 10° — times higher [7].
A compromise of intervention to the masss of the fi-
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Tab. 1.  Classsification of electroconductive fibres

Coated with conductive
metal compounds

Fibres coated with conductive
organic layer with electro-
conductive fillers

[ Coated

Metallized |

Filled with metal compounds |

Inhomogeneous
I Filled ]

Filled with metal |

Filled with technical
carbon black

[ Anorganic | [ Carbon | [ Organic |

Electroconductive fibres

Partly carbonized I

i Carbon fibres I

Homogeneous

:‘ Graphite fibres |

{ Ceramic fibres I

— —I Metal fibres

bre are antistatic fibres filled with technical carbon,
concentrated in them axially in separated areas. The
polymer medium forming the bulk of the fibre mass
is entire. These fibre types are being manufactured
by a number of foreign manufacturers e.g. Du Pont,
Badische Corp., Japan manufacturer Kanebo etc.

Local building conductive carbon black into the fi-
bre is a subject-matter of many patent applications,
e.g. USA patent [8] protects a method of building
conductive carbon black into the fibre in 16 various
types of segments with good antistatic properties and
low grade of black colouration using TiO,in the ba-
sic polymer.

Theoretically it is possible to use all methods ap-
plied usually with massive polymers to obtain low
electrical resistivity of the surface of chemical fibres.
These methods are often adapted to specific individu-
alities of fibre material and processing technology.

There are two types of conductive coatings. They
are being used regardiess processing technology:

— continuous coating

— “island” disperse structure

Continuous coating features electrical conductance
very little different from those of corresponding mas-
sive conductive material. Coating with “island” struc-
ture features jump mechanism of charge flow through
numerous energetic barriers. The type of selected
coating depends especially on the final application.
“Island” disperse structure is more suitable in the
applications where resistance to multiple deformation
of the fibre or product made of it is demanded.




Monolitic coating can be applied only in the case
when the value of material deformation does not ex-
ceed the elastic limit of the conductive layer. Electric
properties of the “island” metal coatings are more
similar to semiconductors than to typical metals in
spite of the fact that the crystalline structure of the
“island” is usually analogic with that of massive metal.
One of the basic properties of this type of fibres is
an exponential relationship between the electrical
resistivity and temperature which points to activation
character of conductivity. The island dimensions as
well as those of gaps between them are usually in
the range from 107'°to 1 - 10 um [9, 10]. The autors
largerly agree that the electrical conductivity in these
coatings is subject to activated process of “tunnel-
ling” of the electrones through potential barriers in
which the material of polymer substrate takes part.
As the gaps between “the islands” increase the tun-
nel effect decreases and the importance of the
emmision mechanism, especially at elevated tem-
peratures, increases. Several mechanisms exert
largerly the influence on the electrical conductivity
simultaneously. The reason for it is a mixed charac-
ter of the coating structure.

Lately the subject of the patents of the major fibre
companies active in the field of fibre and textile
metallizing are especially progressive economical
methods of metallizing, careful methods of surface
activation, one-bath methods, methods increasing the
stability of metal layers on the fibre and new appli-
cation possibilities of metallized fibres, e.g. [11—186].

Copper and nickel coating was found to be the best
compromise between price, electromagnetic proper-
ties, mechanical and chemical stability [17].

A large variety of coated conductive fibres is manu-
factured using conductive composites. One pos-
sibility is coating with conductive lacquers contain-
ing indium, gilded copper powders, iron powders, ox-
ides of lead, cadmium as electroconductive filler [18].
Various types of carbon black and graphite are often
used as a filler. A very perspective filler of conduc-
tive lacquers are fine split carbon fibres.

Transparent or light coating is demanded to in-
crease aesthetic standard of textile materials manu-
factured using conductive fibres. Such a coating guar-
antees “secrecy” of textile treatment and demanded
electrical properties. White or light coloured conduc-
tive material insoluble in water and usual organic
solvents is desired to achieve white or light coloured
conductive fibre. This demand fulfil only several semi-
conductors, e.g. ZnO, SnO,, Ti,0,;, RhO,, PbTe,,
BiTe; Cud - ZnO, SnO, and Ti,O; are less conductive
than requested, “dopping” is accompanied with col-
our change and owing to it they are not suitable for
use in conductive fibre manufacture. The others, with
the exception of CuJ are very expensive and unat-
tainable.

Teijin has developed an effective method to manu-
facture white fibre with a surface layer containing CudJ.
The fibre is coated with the composition in an after-
treatment [19]. Cud as an additive used in the sheath
of bicomponent fibre is protected by another Ameri-
can patent [20]. Quite a big quantity of CuJd (more
than 40 volume %) is necessary to be dispersed in
the polymer to get a continual conductive layer.

Surface chemical modification of polymer fibre us-
ing electroconductive metal salts bound by means of
chemical bonds to macromolecular chain is one of
effective methods of electroconductive treatment of
fibre surface suitable for textile applications. The
chemical bond between conductive component and
fibre surface imparts permanent character to the treat-
ment-high dynamic stress resistance, fastness to run-
ning maintenance and resistance to further finishing,
e.g. wet finishing and dyeing etc., textile character
of the fibre remains preserved [21].

Sulphides containing copper are prefered in the
function of conductive salt from the point of view of
sufficient strength of chemical bonds on the fibre
surface, reduction of electrical resistivity and particu-
larly attainability and economical factors. Some metal
sulphides are electroconductive compounds such as
dicopper sulphide with specific resistance 1.6 - 1072
ohm cm, copper sulphide 1.25.10™ ohm cm, (di)-
silver sulphide 1.7 - 10 ohm cm [22]. The optimal
atomic proportion Cu/S was found to be in the range
1.5—2 regarding stability of electrical properties [23,
24]. The maximal permanency of electrical proper-
ties during ageing was achieved with atomic ratio
2 belonging to Cu,S.

An example of the mentioned fibre types is a poly-
amide fibre modified using sulphides containing cop-
per with a thickness of surface layer 0.1—0.3 um and
with electrical resistivity 5.10°—1.10° ohm cm trade
named Rhodiastat manufactured by French company
Rhone Poulenc Textile. Courtaneds Research has
developed fibres Conflex C and Conflex V. They are
made of cotton or viscose finished using sulphide
containing copper. Temperature of 50—60 °C can be
achieved in several minutes after connection to cur-
rent supply.

Electroconductive fibre Elstat on PAN basis coated
with dicopper sulphide has been manufactured by the
state enterprise Slovena, Zilina using original tech-
nology developed by the Research Institute for Tex-
tile Chemistry (VUTCH), state enterprise Zilina [25].

The opinions of various authors on detailed mecha-
nism of static charge elimination on a floorcovering
using electroconductive fibres in the structure of tex-
tile material are not always univocal but they agree
with following:

— direct bleeding off electric charge using electro-
conductive fibres in the function of electrical conduc-
tors assuming forming connected system of conduc-
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tive fibres or conductive network and maintaining low
internal electrical resistivity (according to CSN 341
382 and CSN 332 030) under the level of 1 - 10° ohm.
The material can be used in this case as a part of
grounding.

— neutralization of free electrostatic charges on tex-
tile surface using safe corona discharge. The corona
discharge is generated on a conductive fibre via in-
duction or conduction with a charged object. The
corona discharge ionizes surrounding air and its ions
neutralize free charges on the textile surface. These
surface phenomenons prevent the generation of static
from the carpet with a sufficient content of electro-
conductive fibres or the static charge is dissipated-
neutralized in quite a short time.

A special type is the mentioned reduction of electro-
static charge level on textile materials containing fibres
with conducting core and non-conducting sheath — e.g.
where the total resistance of textile material is high and
it is not possible to judge from its value that the
electrization is reduced. Usual free electric charges are
generated with such a material. The electric field of free
charges attracts and mobilizes opposite charges in a
thin conductive fibre core and in immediate nearness
and induces a high local charge density in it. If the
charge density exceeds a definite treshold value, the
surrounding air is being ionized. The ionized air neu-
tralizes — dissipates the static charges present on the
fibre surfaces. Although the induced charge dissipa-
tion of this type can’t remove the whole static charge
level from the material, it is quickly being reduced on
the level when static discharge does not occur.

The Research Institute for Textile Chemistry
(VUTCH) Zilina has lately developed in a coopera-
tion with manufacturing plants a range of electro-
conductive earthable nonwoven floor coverings on the
base of electroconductive fibre named Elstat with
electrical resistivity R;max 1 - 102 ohm:

— SLOSTAT (needlepunched nonwoven floor co-
vering impregnated with polymer dispersion)

— ZEUSTAT (needlepunched nonwoven floor co-
vering, reinforced chemically. Its surface layer is heat-
modified, fused-on and relief patterned)

— COLORSTAT (composite floor covering textile
material/ rubber with coloured and structurally modi-
fied outer textile layer and reduced electric resistance)
— REKOSTAT (tufted floor covering in loop or cut
loop version, the pile layer is made of biended yarn,
the floor covering has electroconductive backing).

The analysis of results of electrical resistivity meas-
urement on model fibre blends in the form of carded
pre-punched web (weight per unit area 200 g/m?) is
being applied as a general theoretical basis for mate-
rial composition of surface layer of electroconductive
carpets. Results of electrical resistivity measurements
(external and internal resistivity) according to CSN 341
382 with complementary POP fibre are given in Tab. 2.

The results obtained with other types of synthetic
complementary fibres (PES,, PAN,, PAD,) do not dif-
fer substantially from mentioned values given in
Tab. 2.

The mechanism of conductive network formation is
evident from the relationship between values of elec-
trical resistivity and mass concentration of conduc-
tive fibre Elstat using complementary fibres of vari-
ous finenesses. As the formation of a three-dimen-
sional net is a volume matter, it is necessary to use
various quantity of conductive fibre component in
dependence on fineness and volume of complemen-
tary fibre to form the net.

Two concentrations of conductive fibre K; and K,
are considerable as shown in Fig. 1 — graphical pres-
entation of course of electrical resistivity. The con-
ductive network starts to be formed at concentration
Ki, it is being formed by points of contact between
electroconductive fibre. The electrical resistance de-
creases vigorously. Using coarser complementary
fibres the concentration K, decreases and concen-
tration K, shows at the same time less conspicuous
differences. These model relationships are deformed

Tab. 2.  Effect of content of electroconductive fibre Elstat on resistivity of fibrous material with various fineness of complementary
fibre

Content Type of complementary fibre-POP(dtex/mm)

of ELSTAT fibre 1.3/38 2.8/60 6.7/60 17/90 30/90

(weight % ) Electrical resistivity R,, R,(Ohm)

0 1 .10% 1 .10" 1 10" 1 10" 1 10"

0.5 6.9.10" 7 10" 2 10" 1 10" 1.3.10"

0.75 7.3.10" 5.2-10" 1.3-10" 7.5-10" 2.2.10"

1 7.2.10" 5.3.10" 6.9.10" 2 .10 2.8.10"

1.25 8.1-10" 7 .10 4.9.10" 2710 6.2.10°

1.5 7.2.10" 7.7 10" 3.3.10" 2.8.10° 1.5-107

2.5 4.3.10" 6 -10" 1.5-107 5 .10° 4.2.10°

5 2.9.10" 6 -10° 1.1-10° 4.1 -10° 1.7 -10°

10 2.7 -10* 1.5.10% 8.4-10° 2.7-10° 2.8-10°

30 9.8 -102 2.1-10° 7.1-102 6.5-102 3.4-10°

100 0.9-10° 0.9.102 0.9 -102 0.9 -102 0.9-10?
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Tab. 3.  Effect of composition for electroconductive coating on electrical characteristics of fibrous material containing various quantity
of electroconductive fibre Eistat with various fineness of complementary fibre. Electrical resistivity for coating R,,
R, = 1.9 - 10°0Ohm.
Content Type of complementary fibre-POP; (dtex/mm)
of ELSTAT fibre 1.3/38 2.8/60 6.7/60 17/90 30/90
(Weight % ) Electrical resistivity R,, R, (Ohm)
0 1.10% 1.10"% 1.10% 1.10" 1.10%
0.5 53 .10" 15-10° 3.10° 25.10* 3.2.10*
0.75 6.5 10" 1.9 -10° 7 -10* 54.10° 1.6 - 10*
1 5.1 .10" 1.5-10° 29.10* 1.5-10* 8.6 - 10°
1.25 3.7 .10 1.9 - 10° 29.10* 1.5-10* 7.6-10°
1.5 9.8 - 10° -9.1.10° 2.1 -10° 1.3-10* 7.3-10°
25 1.8-10° 5.1 .10 7.2-10° 7.1 .10° 2.1.10°
5 2.3 .10 49 .10° 43.10° 3.9-10° 2.4 .10°
10 1.8 - 10* 1.6-10° 1.10° 9.8 - 10 53-10°
30 8.4 - 10 4.3 - 10? 3.6 - 10 3.1 - 10 26 10°

in practice e.g. by treatment of textile material sur-
face using pressure and temperature. It results in
surface linearization of conductive network and break-
ing a part of conductive contacts via melted non-con-
ductive thermoplastic fibrous component of the com-
position.

As shown in Tab. 2, Fig. 1 a significantly lower
concentration of conductive fibre is sufficient to
achieve demanded low electrical resistivity in textile
fabrics with electroconductive backing connecting
electroconductive fibrous component into a continu-
ous conductive network without necessity of intercon-
nection conductive fibres.
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Fig. 1. Relation between electrical resistivity of fibrous material
and log concentration of electroconductive fibre Elstat
in material. Complementary fibre applied — POP, 1.3
dtex/60 mm, fibrous material without electroconductive
coating, fibrous material coated with electroconductive
composition featuring electrical resistivity R,, R, = 1.9 -

102 Ohm.

For the mentioned reasons we have decided to
compare couples of materials with the same mate-
rial composition manufactured using the same tech-
nology where one material in the couple contained
conductive fibre and the other one — comparabile,
did not contain conductive fibre (X), where the por-
tion of conductive fibre was substituted by non-con-
ductive fibre. These couples of materials were used
to study the influence of electroconductive fibre in
conductive carpets on their electrostatic characteris-
tics.

We compared the following characteristics:

— electrical resistivity (according to CSN 341 382)
— unidirectional corona charging and discharging
(Measurement was carried out on contactless elec-
tricity meter Polystat, charging via +/- corona ions
with voltage 7 kV impacting on measured sample for
5s)

— triboelectric surface potential (Measurement was
carried out using electricity meter Polystat with ac-
cessories) triboelectrification of samples using refer-
ence electrode

The electrostatic characteristics of model textile
materials (Tab. 2, 3, Fig. 1), couples of textile floor
coverings in conductive and non-conductive version
(Tab. 4) and practical experience gained during de-
velopment and manufacture of textile materials fea-
turing reduced electrical resistivity were studied.

The principal results are as follows:

— electroconductive fibres (in our case fibre Elstat)
are effective means to reduce electrical resistivity of
textile material. It is possible to combine them effi-
ciently with complementary non-conductive fibres and
achieve electrical resistivity of textile product in a wide
range of values and adjust its demanded level prac-
tically with accuracy of one order,

— it is possible to reduce significantly the content of
conductive fibrous component necessary to achieve
demanded low electrical resistivity of surface layer
via one-sided coating of textile material containing
conductive fibres (in the whole cross section) with
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Tab. 4. Selected electrical characterics of couples of floor coverings
(26) (27) (27)
Measured Electrical Corona charging and discharg. Surface
material resistivity triboelectr.
R, (ohm) Uy(+)0 disch. Us(-) poten. U; tr
(V) time (0) (V) (V)
ZEUSTAT 2—7 -10* No charging + 150 + 40
ZEUSTAT X 2.10% U(+)max. Ug(-)max. - 500 £ 50
440 0 420
330 1 310
220 2 220
160 3 170
120 5 110
80 7 80
60 10 60
COLORSTAT 4—6 - 10° U (+)max. U (-)max.
0 15 - 250 + 50
16 1 8
12 2 6
10 3 4
5 5 3
2 7 2
0 10 0
COLORSTAT X 1.1.10% U (+)max. U (-)max.
140 0 130 - 1200 + 200
110 1 130
60 2 40
30 3 25
11 5 11
10 7 9
6 10 7
REKOSTAT 3—6 - 10* No charging -85+20
REKOSTAT X 5.10"% U,(+)max. U (-)max.
800 0 730 - 2100 + 200
720 1 640
600 2 500
500 3 480
340 5 320
340 7 290
290 10 210

continuous electroconductive layer (e.g. backcoating
on the base of dispersions of polymers with electro-
conductive filler). This has a favourable economical
effect in practice.

— the influence of structure of textile floor covering
in studied couples of materials in conductive and non-
conductive version on electrostatic characteristics
was shown in the case of non-conductive samples
of couples with practically the same electrical resis-
tivity but there were some differences in corona
charging and triboelectric surface potential.

— a correlation between low electrical resistivity of floor
coverings (10* ohm) and practical absence of charge-
ability by corona as well as negligible surface tribo-
electric potential regardless floor covering structure was
found. The results suggest that in the case of quite a
low level of electrical resistivity (in the area of electric
and electrostatic conductivity up to 1-10° ohm) the
influence of the textile structure on its electrification is
practically negligible and it will be found only in the case
of higher electrical resistivity of the material.
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— as the low resistivity of described floor coverings
is a result of continual conductive network made of
interconnected conductive fibres it is possible to con-
sider them as large-scale electrodes capable of di-
rect material grounding without any necessity to ap-
ply an accessory conductive construction — a net-
work. The results were confirmed in practice.
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TEXTILNE PODLAHOVINY SO ZNiZENYM
ELEKTRICKYM ODPOROM

V. Kabatova

VUTCH 8. p. Zilina, SR

Textilné vyrobky vo vSeobecnosti patria medzi
materialy elektrostaticky aktivne, ¢o v praxi znamena
schopnost sa za ur€itych podmienok elektrostaticky
nabif. Elektrostatické charakteristiky sa typickou vlast-
nostou textiiného vyrobku, ich zvlastnost viak spodi-
va v tom, ze su su€asne vlastnostou materidlovou a
povrchovou a extrémne silne zavislé od vonkajsich
vplyvov. Vzdjomna previazanost uvedenych faktorov
poznamenava elektrostatické chovanie sa textilnych
vyrobkov zlozitym charakterom povrchovych javov
pevnych latok, ktorych kvantitativha analyza je pri
beznych meracich postupoch obtiazna, ale pre po-
sudenie praktického dosahu — vlyvu tvorby a elimi-
nacie statickej elektriny dostato¢na.

Pre prax je délezité poznanie, ¢i na konkrétnom
textiinom vyrobku méze vzniknut naboj rusivého vply-
vu, resp. schopnost vyrobku ucinne odviest uz vznik-
nuty nabo;j.

Medzi najucinnejsie metody rieSenia eliminacie ne-
Ziaducej statickej elektriny textilnych podlahovin je
zabudovanie elektricky vodivych vlakien do Struktary
textilie, hlavne jej naslapnej vrstvy.

Na baze elektricky vodivého vldkna Elstat, vyvinu-
tého podlia originalneho postupu vo Vyskumnom
ustave textilnej chémie §. p. Zilina, bolo v minulych
rokoch overovanych niekolko typov elektrostaticky
vodivych uzemnitelnych kobercov netkaného
charakteru:

— SLOSTAT (netkana podlahova krytina spevnena
ihlovanim s impregnaciou polymérnej disperzie)

— ZEUSTAT (netkana podlahova krytina spevnena
ihlovanim, chemickym zosilnenim s termickym zata-
venim a vzorovanim licnej naslapnej vrstvy)

— COLORSTAT (kompozitnd podlahova krytina textil/
guma s farebne a termicky vzorovanou licnou naslap-
nou vrstvou)

— REKOSTAT (v8ivana podlahova krytina typ slucka,
resp. rezany vias s vlasovou vrstvou tvorenou zmes-
nou priadzou a elektricky vodivou rubovou upravou).

Pre sledovanie vplyvu elektricky vodivého vildkna
vo vodivych kobercoch sa zvolili porovnatelné dvojice
materidlov s rovnakym materialovym zlozenim, vy-
robené totoZnou technoldgiou, kde v kazdej dvajici
bol jeden materidl s obsahom vodivého vlakna
a druhy porovnatelny, bez obsahu vodivého vldkna
(X), pricom podiel vodivého vlakna bol nahradeny ne-
vodivym vlaknom.

Porovnavané boli nasledovné parametre:

— elektricky odpor podla CSN 34 1382
— nabijanie a vybijanie jednosmernou korénou
— triboelektricky povrchovy potencial.

Z hodnotenia elektrostatickych parametrov modelo-
vych textilii (tab. 2, 3, obr. 1) dvojic textilnych podla-
hovin vo vodivom a nevodivom prevedeni (tab. 4),
ako aj z praktickych skusenosti ziskanych pri vyvoji
a realizacii textilnych materialov so znizenym elektric-
kym odporom je mozné zov3eobecnit niektoré zavery:
— elektricky vodivé vlakna (v naSom pripade vlakno
Elstat) su efektivnym prostriedkom pre znizenie elek-
trického odporu textiiného materialu. Ich ucelnou
kombinaciou so sprievodnymi nevodivymi viaknami
je mozné dosiahnut elektricky odpor textilného vyrob-
ku v Sirokom rozsahu hodnét a nastavit jeho Zelanu
uroven prakticky s presnostou jedného radu;

— jednostrannym povrstvenim textilného utvaru s
obsahom vodivych vidkien savislou elektricky vodivou
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vrstvou je mozné vyznamne znizit obsah vodivej
vlakennej zlozky, potrebny pre dosiahnutie poza-
dovaného nizkeho elektrického odporu licnej vrstvy,
€¢o ma v praxi priaznivy ekonomicky efekt;

— vplyv Struktury textilnej podlahoviny v sledovanych
parovych materidloch vo vodivom a nevodivom pre—
vedeni na elektrostatické charakteristiky sa vyznamne
prejavil u nevodivych ¢lenov dvojic s prakticky rovna-
kym elektrickym odporom pri rozdieloch v nabijani
korénou a triboelektrickom povrchovom potenciali;
— prejavil sa sulad medzi nizkym elektrickym
odporom podiahovin (radovo 10° ohm) a praktickou
absenciou nabijatelnosti kordnou, ako aj zanedba-
telnym povrchovym triboelektrickym potencidlom bez

ohladu na Struktdru podlahoviny. Da sa usudit, ze pri
dostato¢ne nizkej hladine elektrického odporu
(v oblasti elektrickej a elektrostatickej vodivosti pod
hodnotou 1 - 10° ohm) je vplyv Struktiry textilie na
jej elektrizovatelnost prakticky zanedbany a prejavi
sa az pri vy§Som elektrickom odpore materiélu;

— vzhladom na to, Ze nizky elektricky odpor popisa-
nych podlahovin je vysledkom vytvorenia suvislej
vodivej siete z navzajom sa krizujlcich, resp. prepoje-
nych vodivych vlakien, je mozné ich povazovat za
velkoplo§né elektrody, umoznujiuce priame uzem-
nenie materialu bez nutnosti pouzit pomocnu vodivu
konstrukciu — mriezku, €o bolo v praxi pri ich inStala-
cii potvrdené.

Nadacia pre rozvoj
Chemickotechnologickej fakulty

Slovenskej technickej univerzity v Bratislave

Chemickotechnologicka fakulta STU v Bratislave ako jedina fakulta chemickotechnologického zamerania
mala a stale ma kluCové postavenie pri vychove chemickych inzinierov a doktorantov pre oblast chémie
a chemickej a potravinarskej technoldgie. Fakulta je tiez vyznamnou vedeckovyskumnou institciou, ktora
spolupracuje s univerzitami, vyskumnymi Ustavmi a priemyslom na Slovensku i v zahranici.

Zmeny v nasej krajine vyvolané prechodom na trhovii ekonomiku a potreba pretvorit celti $kolsku sustavu
si vyZzaduje okrem iného i systém tvorby dopinkovych zdrojov financovania.

S tymto cielom zalozila v roku 1993 CHTF STU Nadéciu pre rozvoj Chemickotechnologickej fakulty STU
(The Foundation for Development of Faculty of Chemical Technology STU).

Predmetom cinnosti Nadacie je:

* zlepSenie materidlového vybavenia fakulty, najma pristrojovej zakladne, chemikalii a skla

¢ skvalitiovanie a roz§irovanie zahrani¢nych stykov fakulty a jej zapojenie do medzinarodnych programov

¢ uspokojovanie informacnych potrieb prostrednictvom rozsirenia kniznych fondov a pristupu k bankam
udajov

e poskytovanie Stipendii, najma doktorantskych a postdoktorantskych pre ob&anov Slovenskej republiky,
ako aj inych krajin pre Studijné pobyty na fakulte, ako aj na inych pracoviskach

® poskytovanie prestiznych Stipendii pre vynikajucich Studentov

¢ podpora vydavania vedeckych publikacii a skript

e podpora rozvojovych projektov a podnikatel'skej ¢innosti fakulty.

Nadécia je povinna reSpektovat Zelanie prispievatela, najma jeho prianie uréit prispevok na konkrétny
ucel.
TATRA BANKA a. s., kdd banky 1 100

nazov uctu: Nadacia pre rozvoj CHTF
cislo zakaznika: 9623, Cislo bezného uctu: 266 8000085

Bankové spojenie Nadacie:
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NEW INDUSTRIAL TEXTILES DEVELOPED BY THE
RESEARCH INSTITUTE FOR TEXTILE CHEMISTRY

Cerna, 2.

Research Institute for Textile Chemistry, Zilina, Slovakia

The purpose of this paper is to review a range of industrial textiles designed for building and agri-

cuitural application. The range includes:

— thermal insulating casings (TIPP) and special textile materials with metal foil (TATEX),
— waterproof materials (TERRAFOL) and sealing membranes (TATRABENT),

— drainage materials (TERRADREN).

. Der Artikel enthélt Grundinformationen (ber das Sortiment von technischen Textilien, die in VUTCH
Zilina fur das Gebiet des Bauwesens und der Landwirtschaft entwickelt wurden. Es handelt sich um:
— warmeisolierende (TIPP) und Abschirmungstextilien (TATEX),
— hydroisolierende (TERRAFOL) und Dichtungstextilien (TATRABENT),

— Drénagetextilien (TERRADREN).

B crarse npusejena ocnosnas uidopmaumsn 06 ACCOPTUMENTE TEKCTUILHLIX MATEPUAJIOB TEXHHUYECKOTO
HA3HAYEHUs UCNOJIb3YEMBIX B CTPOUTEALHOM NPOMU3BOJICTBE M CEIILCKOM XO3fANUCTBE. B aror 4CCOPTUMEHT

BXOAAT:

— renaouszoanunonnsie (T u 3arensomue Tekcruibusie Mmatepuans (TATEKC),
— sogounenponuttacmbie (TAPPAD OJ) u ynaotuurensusie rexcrunsnsie Matepuans (TATPABEHT),

— npenaxcnbie Matepuans (TAPPAIPEH).

V ¢lanku je dana zakladnd informacia o sortimente textilnych technickych materialov vyrabanych
v pre stavebnictvo a polnohospodarstvo. Patria sem typy:

— tepelnoizoiaéné (TIPP) a tieniace (TATEX) textilné materialy,

— hydroizolaéné (TERRAFOL) a tiesniace (TATRABENT) textilné materidly,

— drenazne (TERRADREN) materialy.

The industrial textiles are being used increasingly
as construction or building materials in various ar-
eas where textile materials have not been applied up
to now, such as building industry, agriculture, struc-
tural and hydraulic engineering and other industrial
segments. They provide an environmentally superior
alternative to expensive, deficit raw materials. The
new cost-effective materials designed for various in-
dustrial segments feature easy handling, savings in
labour, top quality, easy transport, good hygienic
properties and safety. These properties have not been
available with traditional materials. Another advantage
of the industrial textiles is a flexible technological
adaptation of production that allows the manufactu-
rers to meet the demands of their customers and tailor
the material to perform to exact requirements.

The Research Institute for Textile Chemistry
(VUTCH), state enterprise, Zilina has met the mar-
ket requirements and developed a range of special
industrial textiles designed for construction and agri-
cultural applications.

A shaped thermal insulating casing developed by
the Research Institute for Textile Chemistry (VUTCH)
may be applied in insulation systems in flats, houses
and industrial objects where heat loss prevention is
important. TIPP is a needlepunched textile material
made of a blend containing a prevailing proportion

of fibre waste. It is shaped to the form of an openable
segment with circular cross section in accordance
with diameters of hot water steel pipings. The shaped
insulation casing is designed for thermal insulation
of secondary steel pipings with hot medium in flats,
public and industrial buildings where heat loss pre-
vention is desired. The casing is suitable for medium
temperature up to 100 °C. The thermal conductivity
coefficient of the casing is A = 0.042 W m~' K. TIPP
is an environmentally friendly product containing no
chemical binder. It has no harmful influence on health,
improves hygiene and contributes to humanization of
finishing works in the building industry.

The material is manufactured on the maschine
STIP-1000 developed by the Research Institute for
Textile Chemistry (VUTCH), Zilina. The shaped ca-
sings TIPP passed the tests of the state testing labo-
ratories and of the Czechoslovak Centre for Building
and Architecture, Prague. They were given the Cer-
tificate of approval for building number 239/182/91.

The family of insulation materials designed for use
in building includes a new insulation foil tradenamed
TERRAFOL. It is a dual layered material consisting
of a waterproof insulation polyethylene foil and a
polypropylene protective geomembrane. TERRAFOL
is available either with LDPE or HDPE polyethylene
foil in accordance with customer’s requirements. The
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insulation foil TERRAFOL can be used in construc-
tion works of structural and hydraulic engineering.
It performs effectively as a lining of canals, water
courses, ponds and reservoirs. It protects the pipe
insulation from mechanical damage caused by back
fill. TERRAFOL performs well as a sealing layer of
landfills etc.

A new type of sealing membrane called
TATRABENT with colmation effect has been deve-
loped by the Research Institute for Textile Chemis-
try (VUTCH). TATRABENT is designed for use in
building applications, especially for landfill construc-
tion. It is manufactured of domestic raw materials.
TATRABENT lining system consists of a nonwoven
material and a sealing mineral layer. It enhances the
impermeability of hydrophobic insulation layer and
provides an effective protection of this layer against
damage.

TERRADREN is a prefabricated drainage geo-
composite system developed by the Research Insti-
tute for Textile Chemistry (VUTCH). It consists of a
three-dimensional drainage synthetic mat sandwiched
between two nonwoven geotextile filters.

The primary function of TERRADREN system fol-
lows from the dominant characteristic of the product
-— a high drainage capability. TERRADREN solves
even the most difficult subsurface drainage problems.
It removes the excess water effectively. TERRADREN
performs well as a filter, separator and it has a pro-
tective function too. Owing to the combination of vari-
ous functions the product can be used in the build-
ing construction, hydraulic and highway engineering
as well as in landfills building. The TERRADREN
system offers long-term cost savings. It can be in-
stalled easily and requires no maintenance.

The prefabricated drainage product helps to in-
crease the effectiveness and decrease laboriousness
of construction works and acclerate them.
TERRADREN can be used as an alternative to tra-

ditional drainage materials. It helps to cut down the
earthwork costs and protects the expensive synthetic
hydrophobic insulation layers against damage. The
product has passed the tests of the state testing labo-
ratories TAZUS Bratislava and it was given the Cer-
tificate of approval for building number 205/166/93.

The industrial textiles developed by the Research
Institute for Textile Chemistry /VUTCH]/ intended for
building applications feature optimal performance
characteristics. They provide chemical resistance,
mould- and microbe resistance, alkali- and acid re-
sistance. The products are ecologically acceptable.
The synthetic polymers used to manufacture the tex-
tile materials are safe and environmentally friendly
products.

The products tradenamed TIPP, TERRAFOL,
TATRABENT, TERRADREN are designed for use in
a wide range of industrial, e.g. construction and en-
vironmental applications. They have proven their
value in many projects.

Still another product developed by the Research
Institute for Textile Chemistry (VUTCH) is a special
textile material called TATEX designed for agricultural
applications, especially for cultivating plants. It has
already been successfully tested in greenhouses. The
metallized foil built in the textile material prevents heat
loss in the greenhouse, improves microclimate, pre-
vents drying (and burning) the plants and this way it
helps to increase the effectiveness of the agricultural
production.

The Research Institute for Textile Chemistry
(VUTCH), state enterprise Zilina has developed and
introduced the shaped insulation casings TIPP, in-
sulation foil TERRAFOL geotextile lining
TATRABENT, drainage geocomposite TERRADREN,
sealing textile material TATEX based on domestic raw
materials to extend the range of industrial textiles
available in the Slovak Republic for a wide variety of
applications.

NOVINKY Z VYVOJA VUTCH V OBLASTI TECHNICKYCH
TEXTILII

Ing. Zelmira Cerna

Vyskumny dstav textilnej chémie, Zilina

Clanok obsahuje zakladné informacie o sortimente
technickych textilii, ktoré boli vo VUTCH Zilina vyvinu-
té pre oblast stavebnictva a polnohospodarstva.

Jedna sa o textilie:

— tepelnoizolacné (TIPP)
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TIPP je vpichovana netkana textilia zo zmesi pre-
vazne syntetickych viakennych odpadov, vytvarovana
do kruhového otvaratelného puzdra podia priemerov
teplovodnych ocelovych potrubi. Pouziva sa pre
tepelnu izolaciu sekundarnych rozvodov teplovodnych
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potrubi s teplym médiom v bytovych, obcianskych
a priemyselnych objektoch, kde je potrebné zamedzit
tepelnym stratam.

— tieniace (TATEX)

Textilia Tatex je ur¢ena pre polnohospodarov, zvlast
pre pestovanie rastlin v sklenikoch. Pokovovana félia
zabudovana v textilii zabrariuje tepelnym stratam v
skleniku, zlepSuje mikroklimu, zabranuje vysusaniu
(i spaleniu) rastlin, ¢im prispieva k zefektivneniu
polnohospodarskej vyroby.

— hydroizolaéné (TERRAFOL)

Izola¢na féliu TERRAFOL tvori hydroizolaéna vrstva
z polyetylénu a ochranna geotextilia z polypropylénu.
Polyetylénova folia méze byt podia priania zékaznika
z LDPE alebo HDPE. |zolagna félia TERRAFOL sa
mobze pouzit v stavbach pozemného a vodného stavi-
telstva ako vystelka kanélov a vodnych tokov, vod-
nych nadrzi, tiez ako mechanicka ochrana izolacii

potrubi proti prerazeniu zasypovym materidlom ako
jedna z tesniacich vrstiev pri budovani skladok
odpadu a pod.

— tesniace (TATRABENT)

Geotextilna vystelka TATRABENT predstavuje spoje-
nie netkanych textilii s tesniacou mineralnou vrstvou.
Zabudovanim v teréne zvy3uje nepriepustnost hydro-
izolacnej vrstvy a sucasne tvori G€innu ochranu tejto
vrstvy pred posSkodenim.

— drenazne (TERRADREN)

Drenazny geokompozit TERRADREN je vytvoreny
z priestorovej drenaznej syntetickej rohoze, ktoré je
uzatvorend medzi dve netkané filtracné geotextilie.
Ako prefabrikovany vyrobok zniZuje pracnost na
stavbe a urychluje stavebné prace, nahradza klasické
drenazne materialy, zniZuje naklady na zemné prace,
chrani nakladné syntetické vodoizolacné vrstvy pred
poskodenim.

TO THE QUESTION OF THE PREDICTION OF AIR
PERMEABILITY OF NONWOVENS

A. V. Kulichenko, *Ir. Lieva Van Langenhove

St.-Petersburg, State University of Technology and Dezign, Russia,
*Ghent University, Department of Textiles (Laboratory De Meulemeester), Belgium

Results of previous papers concerning air permeability of nonwovens are discussed. A new com-
plex structure parameter with close correlation with air permeability of different types of nonwoven
fabrics is proposed for the prediction of the permeability.

Man diskutierte Uber die Ergebnisse bisheriger Arbeiten uber die Luftdurchlassung der nichtgewebten
Textilien. Es wurde ein neuer zusammengefaster Structur-Parameter vorgeschlagen, der diese
Luftdurchlassung durch verschiedene nichtgewebte Textilien ausdriickt und erméglicht gleichfals auch
die Voraussagung.

Obcyxaeus! pe3yabTatsl paboT, 1POBEACHILIX B 00,1aCTH BO3AYX0NPOHUIAEMOCTY HETKAHBIX MATEPHAIOB.
lpesraoxken HOBBIN COCTABHOM| CTPYKTYPHLIA napaMerp, 00 bACHAIOWYUI BO3/1Y XONPOHUIAEMOCTL PAa3NbIX
HeTKalblX MATEPUAJIOB Y I03BOIAIOIINUI TOXE €€ NPOrio3.

Diskutuje sa o vysledkoch doterajSich prac o priepustnosti vzduchu netkanymi textiliami. Navrhol
sa novy zlozeny Struktlrny parameter, vyjadrujlci velmi dobre priepustnost vzduchu réznymi netkanymi

textiliami a umoznujuci jej predpoved.

The influence of different structure characteristics
on the permeability of nonwovens has already been
investigated and discussed in previous papers [1, 2].
It has been shown in the work of V. Kothari and A.
Newton [1] that the air permeability of different types
of nonwovens is almost directly proportional to the
reciprocal of the fabric weight per unit area. The lin-
ear regression coefficients have been obtained in

order to predict the permeability of fabrics using this
structure parameter only.

In another paper [2], the authors did not agree with
the results mentioned above. They proposed to use
the fibre volume fraction to predict the air permeabil-
ity of nonwoven fabrics from different fibres and
blends. Their argument was that the correlation co-
efficient between air permeability and the reciprocal
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Fig. 2. Relation between air permeability of needle-punched fab-
rics and their reciprocal of the weight per unit area (a),
reciprocal of fibre volume fraction (b) and reciprocal of

(fibre volume fraction x thickness) (c).

*The adhesive bonded nonwoven samples nr. 1, 3 and 16 (see
table Il in [1]) have been excluded from the calculation for the
following reasons:

— samples 1 and 3: because the fabric weight with binder con-
tent (2.3 % for nr. 1 and 20.9 % for nr. 3) was smaller than the
web weight;

— sample 16: because the fabric weight was almost twice the
web weight at the value of the binder content 62.9 %.
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of fibre weight was (for the samples they used)
smaller than the one between air permeability and
fibre volume fraction. The linear regression coeffi-
cients have also been obtained to use the model for
air permeability prediction. In order to check the con-
clusions of these papers, the experimental data® of
[1] have been used and the values for the correla-
tion coefficients are shown in table 1. The relations
between air permeability and these structure char-
acteristics for different types of nonwovens are shown
in figures 1a, 1b, 2a, 2b, 3a and 3b.

This means that these papers are not universally
applicable, as the structural parameters, which are
proposed in these papers are unique and the mod-
els exclude other structure parameters. For instance,
fabrics with the same weight per unit area can have
a different permeability because of different density

Tab. 1

Values of correlation coefficients
between air permeability and

Reciprocal of fibre Reciprocal of weight

Type of nonwoven

fabrics volume fraction per unit area
Needle-punched 0.814 0.992
Stitch-bonded 0.934 0.970
Adhesive bonded 0.580 0.991

(i.e. different thickness). Fabrics with the same den-
sity can also have a different permeability because
of different weight per unit area (i.e. also different
thickness).

The effect of the thickness of fabrics on the per-
meability was shown in the equation of the law of
D'Arcy. As F.H.Clayton [3] has written, “the perme-
ability of a fabric may be considered in terms of three
factors:

(a) the cross-sectional area of each hole,

(b) the depth of each hole, or the thickness of the
fabric and

(c) the number of holes per unit area”.

Analysis of the experimental data of V.Kothari and
A.Newton [1] shows that, for the prediction of per-
meability, the complex parameter reciprocal of (fibre
volume fraction x thickness) is the most acceptable.
In fact, this parameter considers four structure char-
acteristics: weight per unit area, thickness, fabric
density and fibre volume fraction. The correlation of
this parameter with the air permeability is very high:

— for needle-punched fabrics : 0.990,
— for stitch-bonded fabrics : 0.982 and
— for adhesive bonded fabrics : 0.993

The relation between the air permeability and this
parameter for different types of nonwovens is shown
in figures 1c, 2c and 3c. The relation between the
air permeability and this complex parameter can be
given by equation:

P=a+b(1/VrL) M
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where P = permeability, V= fibre volume fraction, L =
thickness of fabric, a, b = coefficients depending on
fabric structure

For the specimens of V.Kothari and A.Newton, the
following values of “a” and “b” coefficients have been
obtained by calculation:
— for the needle-punched fabrics:
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Fig. 3. Relation between air permeability of adhesive bonded
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P =-7.330 + 11.684 (1/V-L) (2a)
— for stitch-bonded fabrics:

P=-1.691 + 10.760 (1/V;-L) (2b)
— for adhesive bonded fabrics:

P =-3.287 + 8.044 (1/V;L) (20)

From a theoretical point of view, constant “a” equals
the fabric permeability, when b/(V;.L) = 0, i.e. when
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Vi# 0 and L — . But in this case, “a” is extremely
small (in our calculation, its value is even smaller
than 0) and we can write:

P = b/(VyL) @)

Formula (3) means that the value of coefficient “b”
numerically equals the fabric permeability, when the
fabric thickness L = 1 and the fibre volume fraction
Vi =1 (hypothetical case, when the porosity of the
fabric equals the porosity of the fibres, i.e. when the
fibres are absolutely compact in the fabric). Only one
kind of fibres has been used to manufacture speci-
mens for investigation [1] (Sarill fibre : 0.44 tex, 52
mm). That's why the values of coefficient “b” are very
close for needle-punched (b = 11.684) and stitch-
bonded (b = 10.760) fabrics and the “b"-value is a
little different for adhesive bonded fabrics (b = 8.044)
because of the influence of the binder.

Looking at (3), it can be seen that, when thickness
L = const, permeability P is inversely proportional to
the fibre volume fraction V;, which means that the
conclusion made in [2] is correct for nonwovens with
the same thickness.

Also because: VI = pawips = G/(L-py) 4)
where pyw = density of nonwovens, p; = density of
fibres, G = weight per unit area.
From (3) and (4) we obtain: P =b-p;/G (5)

Formula (5) means that, when p=const, i.e. at the
same fibre content of nonwovens, permeability P is
inversely proportional to the fabric weight per unit
area, which means that the conclusion made in [1]
is correct for nonwovens with the same fibre content.

CONCLUSIONS

Reciprocals of fabric weight per unit area and fibre
volume fraction are no universal structure character-
istics for the prediction of the permeability of non-
wovens, because they are unique and they do not
consider the influence of the other structure param-
eters. It is possible to use reciprocal of fibre volume
fraction for the prediction of the permeability of non-
wovens with the same thickness. It is also possible
to use reciprocal of fabric weight per unit area for the
prediction of the permeabilty of nonwovens with the
same fibre content.

The most acceptable structure characteristic for the
prediction of the permeability of different types of
nonwovens is a complex parameter-reciprocal of (fi-
bre volume fraction x thickness). It has high correla-
tion with the permeability for all types of nonwovens.
This complex parameter considers the influence of
the following fabric structure characteristics on the
permeability: weight per unit area, thickness, fabric
density and fibre volume fraction.
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K OTAZKE PREDPOVEDE PRIEPUSTNOSTI VZDUCHU
NETKANYMI TEXTILIAMI

A. V. Kulichenko, *Ir. Lieva Van Langenhove

St.-Petersburg State University of Technology and Dezing, Russia, "Ghent University, Department of Textiles/
Laboratory De Meulemeester/, Belgium

Priepustnost P vzduchu netkanymi textiliami a moz-
nost jej predpovede sa v doterajSich pracach sledova-
la v zavislosti na hrabke textilie L alebo na objemo-
vom percente Vi vldkna v nej. Pri Statistickom
hodnoteni pakusnych vysledkov sa v obidvoch pripa-
doch preukazala zavislost priepustnosti na tychto
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parametroch, charakterizovana vysokym koeficientom
linedrnej korelacie. Z teoretického hladiska v8ak vyply-
va, Ze priepustnost vzduchu musi zavisiet od obidvoch
tychto parametrov su¢asne. Podla Darcyho zakona
zavisi priepustnost na dizke kanalov, ich priereze a ich
podtu. Dizka kanalov je imerna hribke materidlu, ich



celkovy prierez (prierez kanala x pocet kanalov) je
dany objemovym percentom vlakna v materili. Prie-
pustnost vzduchu musi teda teoreticky byt nepriamo
zavisla na hrubke materidlu a na objemovom percente
vlakna v nom. To sa na zaklade vykonanych pokusov

tiez potvrdilo a zistilo sa, ze sa tato zavislost da velmi
dobre opisat rovnicou P = kon3t/(LxVy). Rovnica vysti-
huje vplyv obidvoch parametrov, zatial Co doteraz
publikované vztahy platili len pre zavislost priepust-
nosti na jednej velicine pri konStantnej hodnote druhe;.

ENVIRONMENTAL PROGRAMMES FOR
CELLULOSIC FIBERS MANUFACTURING PROCESS

Jambrich, M., Marcingéin, A., *Pecharova, 1.

Faculty of Chem. Techn., STU Bratislava, Slovakia
*Research Institute of Chemical Fibers, Svit, Slovakia

The present paper reports on the manufacture of cellulosic fibers by CS,-free procedures, com-
pares pros and cons of various types of solvents for cellulose, in particular of N-methylmorpholine-
N-oxide (NMMNO) and cellulose carbamate from both environmental and economical viewpoints. In
addition to it, basic parameters of the structure and mechanical properties of fibers manufactured by
these procedures are compared with those of fibers produced via viscose process and from cottom.

Die Zubereitung der Fasern vom Zellulose/NMMNO-System und Karbamidzellulose wird mit anderen
Systeme verglichen. Manche Unterschiede werden hervorgehoben und die Eignung der Lésungsmittel
vom Okologischen Standpunkt aus wird verglichen. Die Kennlinien der aus desen Systemen her-
gestellten Fasern werden mit anderen auf der Basis von Regeneratzellulose verglichen.

CpaBueno nosiyvens ueanono3xsx BONOKOH u3 cucrems tesonoza/HMMHO n kapbamun nennonoss
C APYrUMU pasTBOpUTENbMBI. [10 14€PKHY T HEKATOPDHIC PA3INYKA U CPABHENA NPUTOIHOCTD
Pa3TBOPUTENEN C CKOJOTUYECKO# TOYKH 3penun. XapaKTepuCTHKH BOJOKOH NOJIYYEHHBIX U3 YKA3aHHbIX
CUCTEM CPaBHENbI C XapaKTePUCTUKU OCTAIbHBIX PUAPATUEIIIONO3HBIX BOJIOKOH.

V ¢lanku sa pojednava o novych postupoch pripravy celulézovych vidkien. V tomto obdobi dominuju
dva postupy ich pripravy a to cez roztok celuldzy v N-metylmorfolin-N-oxide. Druhy postup pripravy
vlékien je na baze karbamétu celuldzy. Porovnavaju sa ich fyzikalno-mechanické vlastnosti s normal-

nym a polynozickym viskézovym vlaknom a s bavinou.

INTRODUCTION

The manufacture of chemical fibers had and ex-
traordinary importance in the hitherto development of
our economy. Chemical fibers have influenced the
structure of textile and engineering woven fabrics
applied in various fields, mainly in textile and rubber
industries, transport, agriculture, building industry,
mecanical engineering, space aeronautics etc. These
fibers have not replaced natural fibers but satisfy an
increased consumption of textiles and high demands
for these products, thus enabling an increasing level
of comfort and physiology of clothing.

The main representatives of chemical fibers are
PET, PA, PP and cellulosic fibers. The share of
cellulosic fibers, which form an inevitable component

of textiles, is about 18 % of the over-all supply of
chemical fibers. Cellulosic fibers are mainly produced
via solutions of cellulose xanthate (viscose). This
process enabled in its nearly a hundred-year history
to produce a broad assortment of cellulosic fibers.
Apart from undisputed advantages and elaboration
of the viscose process, the production of cellulosic
fibers in this way has also disadvantages, mainly for
foclowing enviromental and economical reasons:
— the process works with lower contrentrations of
cellulose solutions and with a huge amount of chemi-
cals both
— regeneration of chemicals and their recovery are
not sufficient, since chemicals employed in the proc-
ess mutually reaet. As a consequence new chemi-
cal compounds are formed.
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Tab. 1.  Basic types of solvent systems chosen for cellulose

Solvent systems for cellulose

Non-aqueous

Aqueous

1. One-component systems:

— trifluoroacetic acid hydrazine (at 150 °C)

— N-alkylpyridiniumchloride

— N-methylpyperidine-N-oxide

— N-methyl-morpholine-N-oxide
2. Two-component systems:

— SO,-amine

— methylamine/DMSO

— NH,/salts as Na,SCN, NH,SCN

— chloral/polar solvent

— N,Ou/polar solvent

— NOCl}/polar solvent

— S0,/dimethylformamide/DMF

— LiCl/dimethylacetamide/DMAA/
3. Three-component systems:

— SOg/amine/polar comp.

— SO,/NHy/DMF

— SOCl,/Jamine/DMF

— NHaJ/Na — halogenide/DMF

1.Concentrated acids:
— HCI, HBr, H,SO,, H3PO,, F;CCOOH
2. Aqueous solutions of anorganic salts:
— LiCl, ZnCl,, thiocyanates, iodides
3. Strog bases, soluble in water:
— LiOH, NaOH, NaOH—ZnO, NaOH—BeO
— high concentrations
— low temperatures
4. Aqueous solutions of quarternary bases:
— tetraammonium hydroxide
— tetraalkylphosphonium hydroxide
— ftriethylbenzylammonium hydroxide
5. Aqueous solutions of metal complexes:
— cuoxam, cuene, cuoxene, nioxene, cadoxene
— Fe/Na sol./Fe*", NaOH/

— chemicals are emitted into water courses and air
and both their trapping and regeneration are costly

— CS,and H,S are toxic chemicals and therefore their
content in air is limited in mg/m?®, while economical
reason speak for a regeneration of g/m®

— ZnSO, has a detrimental effecton living species in
water courses. Moreover, there is a back of this raw
material

— regeneration of Na,SO, is energy intensive

— disposal of hemicellulosis (mainly of p-celiulosis
(with PBS<200 is complicated and therefore a part
of its discharged into sewage, thus affecting the
BSK-5 values.

For the aforementioned reasons a major part of
equipments was removed worldwide. Numerous big
firms innovate and rationalize the productions of viscose
fibers, thus keeping a worldwide production level of
about 3 millions tonnes. The consumption of CS, is on
decline, its regeneration including H,S and further
chemicals is being improved. As a consequence, the
poliution of the environment is being reduced. Accord-
ingly, the viscose process for the manufacture of
cellulosis fibers will be going forward into the 21 st cen-
tury along with a switch to units producing fibers via CS,-
free procedures. An important presumption for the pro-
ductions of cellulosic fibers is a renewable resource
(wood-raising countries produce about 50 billion tonnes
of cellulose). Furthemore, high variability and chemical
of the initial component (cellulose), following from its mo-
lecular structure are crucial. The cellulose chain has
a syndiotactic and semisolid character and under cer-
tain conditions, liquid crystals are formed. These fea-
tures anable to introduce new procedures in the manu-
facture of fibers. Cellulosic fibres are the oldest large-
scale produced type of chemical fibers [1—3].
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New procedures in the cellulosic fibres manu-
facturing process

Already a second decade an intensive research has
been aimed at preparing cellulosic fibers by search-
ing for new solvent systems, which would have re-
place the production of fibres via the viscose proc-
ess [4—21]. This research, however, has not been
finished by a commercially available process, which
would compete with the viscose process [23, 24]. The
new process should fulfil following requirements
[4, 14, 30—32]:

— minimal pollution of the environment

— low investment costs

— quality of fibers comparable with viscose fibres

~ a simple preparation of fibers with regeneration and
recycling of chemicals

The aforementioned demands are very fastidions
criteria, which cannot be met by all solvent systems.
Basic types of solvents are listed in Tab. 1. In the
hitherto development, the attention has been mainly
dedicated towards the manufactore of celluiosic fibers
by following agents, nowadays two manufacturing
procedures dominate in researed and development:

1) N-methylmorpholine-N-oxide as a direct solvent
for cellulose. This process is based on the US pat-
ent 576810 [35]. Leading in this field are: Contanulds
Ltd, now commercializing their Tencel fibers and
American Enka with NEW — CELL fibers. This fibers
manufacturing process is elaborated in other coun-
tries as well [6, 14, 31, 32], e.g. Lensing commer-
cialized the production of Lyocell fibers.

2) The second process based on cellulose
carbamate was develop by NESTE OY, Claiming
cellulosic fiber CELLCA [7, 25]. The Institute of



NMAINO . (40 % hm. HZO) + cell,
1
Nzl

vacuum

vacuum

NMMNO (13 % hm, HZO) + 10-15 % cell,

H20 + NMHINO

H20 + NMMNO H20

i\

Fig. 1. Scheme of cellulosic fibers manufacturing (N-methylmorpholine-N-oxide ). 1. Plasticization — mixing unit, 2. Extru, 3. Spin-
ning block — filter, 4. Spinning — washing base, 5. Second and third washing, 6. Drying, 7. Fibre winding

Chemical Fibers in Lodz [23, 28—30] and the Re-
search Institute of Chemical Fibers in Svit [4, 22, 34]
have been also studying the itroduction of cellulosic
carbamate in the manufacture of cellulosic fibers.
Fig. 1. shows the scheme of preparation of
cellulosic fibers by means of N-methylmorpholine-N-
oxide. In the fibers manufacturing process, non-de-
graded pulp with a PPS value of about 550 is em-
ployed. PPS is adjusted by stabilizers, mainly MgSO,
and propylgalene ((HO);CgH, - COO - C3H,). After
spinning, the fiber has a PPS value of about 510.
Generally, the concentration of cellulose in the solu-
tion is about 15 % and this system behaves like a
pseudoplastic liquid, which spins at a temperature of
the solution ranging from 110 °C to 125 °C. At con-
centrations of about 25 % cellulose in the solution,
mesomorphic structure heading to liquid crystals
can be formed. NMMNO - 2H,0, NMMNO - H,0 and
NMMNO have following melting points: 36 °C, 72 °C
and 172 °C, resp. These substrates do not have a
negative import on human beings as well as on the
environment. In addition, they are not toxic and
mutagenic. Tab. 2 summarizes properties of fibers

produced by the NMMNO process. In Fig. 2 is pre-
sented the scheme of preparation of cellulose
carbamate and fibers. For the direct synthesis of
cellulose carbamate one can use pulp whose PPS
value is adjusted by irradiation or biodegradation
(Fig. 2) [30, 32].

In the synthesis of cellulose carbamate by reaction
of cyanic acid (HCNO) and cellulose, byproducts are
formed as well. Cyanic acid or urea can react with
ammonia forming ammonium cyanate or biuret (NH,—
CO—NH—CO—NH,), resp. In manufacturing fibers by
this method one can partly employ equipments for the
viscose fibers manufacturing. Properties of this type of
fibers are listed in Tab. 2. The is spectra of fibers manu-
factured via cellulose carbamate at 1730 cm™ reveal
the presence of CONH, group what manifests a cer-
tain degree of substitution rather than a pure cellulose
regenerate, as in the case of employment of NMMNO
as solvent for cellulose.

CONCLUSIONS
From hitherto results of research, development and
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Tab. 2.  Basic parameters of the structure and properties of various types of cellulosic fibers [4, 36, 37, 38]

. Kp 3 Td] Opk £ (o™ Em SN
Type of fibre % kgms A0 oN diex % cN dtex”! % %
cel[INMMNO 65 1.53 43.94 1.90 4,38 14.4 2.87 17.6 60
cell/PF/DMSQO 36 1.51—1.52 34.17 2.00 1.96 6.8 1.26 8.2 93
cell/carbamate - - - 1.90 3.00 15.0 1.70 12.0 -
cell/N,O,/DMF - - - 1.80 1.80 19.0 1.30 15.0 -
viscose 39 1.51—1.52 24.70 1.70 2.50 21.7 1.50 26.0 98
viscose polynosic 55 1.50—1.57 36.20 1.75 4.00 104 2.80 14.4 71
cotton 60—80 1.52—1.54 68.00 - 2.0—-3.6 7-9 2.6—3.9 12—14 50

NMMNO — N-methylmorpholine-N-oxide; PF — paraformaldehyde; DMSO — dimethylsulphoxide; DMF — dimethylformamide;

cell — cellulose

commissioning of new technologies for cellulosic fi-
bres manufacturing it can be concluded that NMMNO
forms a relatively good precondition for a large-scale
production of cellulosic fibers compared with cellu-

lose carbamate and methylol—cellulose. On the other
hand, the advantage of cellulose carbamate is the uti-
lization of equipments for the viscose fibers manufac-
turing and accordingly, a reduction of investment coss.

activation cellulose enzymatic

degradation

of cellulose

{

irradia- impregna—- M s=ynthesis | purifi-
tion tign with of cellu- caticn
urea lose of cell.
carbamate carbamate
Ry
Hz S04
MNaOH cairbamnate
Tiber
L ¢
wC dizzaglv~ spinn— wazh- ' subze-
A ing ing ing guent —> T 1 e
fimish-
o ment
€0, Na,50,
¥ Na2003 _—_-______—1 carbamate fibpe
dissolv— M spinn— P=jwash— P subzzgquant
ing ing ing
regene-
ration fibar
NaOH MaxC0s3
Calfx
~austification
‘ra;a;?tion Cal lina

2. Scheme of preparation of cellulose carbamate and fibres by acid (A) and carbamate (B) procedure
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Both processes, however, necessitace further R&D,
from viewpoints of product quality, regeneration of raw
materials, development of equipments and process
economy.
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ENVIRONMENTALNE PROGRAMY PRIiPRAVY
CELULOZOVYCH VLAKIEN

Jambrich M., Marcinéin A., *Pecharova I.

CHTF STU Bratislava, YUCHV Svit, SR

Hlavnymi predstavitelmi chemickych vlakien su
PET, PA, PAN, PP a celulézové vidkna. Celulézové
vldkna tvoria nevyhnutni komponentu textilii a ich
podiel z celkovej vyroby chemickych vlakien je okolo
18 %. Celuldézové vlakna su vyrabané predovsetkym
cez roztoky xantogenatu celuldzy-viskozy. Tento
proces umoznil v doterajSom uz 100 ro¢nom vyvoji
vyrobu Sirokého sortimentu celulézovych vlakien

Vedla nespornych vyhod a prepracovanosti vis-
kézoveého procesu pripravy celulézovych viakien ma
i svoje negativne stranky, ekonomické a ekologické,
a to najma:

— pracuje s niz8imi koncentraciami roztokov celulézy
a s velkymi mnozstvami chemikalii

— regenerdcia chemikalii a ich vratenie spat do
procesu nie je dostatoéna, pretoze do procesu
vstupujice chemikalie vzdjomne reaguju a menia sa
na nové chemické zlG&eniny

— chemikalie su rozptylené vo vodach a ovzdusi a
ich zachytavanie a regeneracia su energeticky a teda
aj ekonomicky velmi narocné.

— CS,a H,S su toxické, preto ich obsah v ovzdusi je
limitovany v mg/m®, zatial o ekonomicky G&elnymi
koncentréciami pre regeneraciu su g/m®

~ 2ZnS0O, je Skodlivy pre zivé organizmy vo vodac
a je deficitnou surovinou :
— regeneracia Na,SO, je energeticky velmi nakladna
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— likvidacia hemiceluldz (najma S-celuldézy) s PSS <
200 je narotna a Cast odchadza do kanalizacie
a vplyva na hodnotu BSK-5.

Z tychto dévodov znaéna ¢ast vyrobnych zariadeni
vo svete bola likvidovana. Mnohé velkeé firmy inovuja
a racionalizuji vyrobu viskézovych viakien, ¢im sa
udrzuje urcitd celosvetova uroven vyroby okolo 2,9
mil. t. ZniZuje sa spotreba CS,, zvysuje sa jeho re-
generacia vratane H,S a dalSich chemikalii, ¢im
dochéadza k zniZeniu zataZenia Zivotného prostredia.
Uvedené skutoénosti davaju predpoklad, Ze viskdzovy
proces vyroby celulézovych vldkien prezije prechod
20. a 21. storoéia popri nabehu vyroby novych bez-
sirouhlikovych postupov. DalSiu existenciu vyroby
celulézovych vidkien opodstatriuje i trvala obnova
drevnej suroviny (pestovatelské krajiny produkuju
okolo 50 miliard ton celulézy), dalej velka variabilita
a chemicka funkénost vychodzej komponenty-celulé-
zy, ktora vyplyva z jej molekulovej Struktary. Celuléza
ma syndiotakticky a polotuhy charakter retazca
a mbze tvorit za uréitych podmienok i kvapalnokrysta-
lické stavy, ¢o dava predpoklad novych postupov
pripravy vidkien. Celulézové vidkno je najstarsi typ
velkokapacitne vyrabanych chemickych viakien.

Uz druhé desatrocie prebieha sustredeny vyskum
v oblasti pripravy celulézovych vldkien, hladanim
novych rozpustacich systémov, ktoré by mali nahradit
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vyrobu vilakien visk6zovym postupom. Zatial vyskum
nebol uplne zaviS8eny Staddiom vacsej realizacie
komerénej vyroby celulézovych vlakien s novymi roz-
pustadiami, ktoré by konkurovali visk6zovému
procesu.

V tomto obdobi vo vyskume a vyvoji dominuju dva
postupy a to rozpistanie v N-metylmorfolin-N-oxide,
kde zéaklad bol dany US pat. 576810 z r. 1966. Ziska-
né poznatky umoznili vypracovat technolégiu pripravy
a zariadenia firme Courtaulds pre vyrobok Tencel a
firme American Enka pre vyrobok NEW-CELL. Tento
postup pripravy celulézovych vidkien je rozpracovany
i v dalSich krajinach, napr.vyrobok Lyocell firmy
Lenzing.

Druhy postup pripravy vlakien je na baze karbamatu
celulézy, ktory rozpracovala firma NESTE OY z
Finska a pripravila produkt s oznaéenim CELLCA.
Priprave karbamatu celulézy venuja pozornost i v
IWCH Lodz a vo VUCHYV Svit.

Z doterajsich vysledkov vyskumu, vyvoja i realizécie
novych postupov pripravy celuldzovych vlakien vyply-
va, ze NMMNO vytvdra relativne najpriaznivejsie
predpoklady pre masovej$iu vyrobu celulézového
vlakna v porovnani s karbamatom celulézy a metylol-
celulézy. Na druhej strane karbamat celulézy ma
prednosti v moznosti Ciastocného vyuzitia zariadenia
na pripravu viskézovych vlakien a tym i na zniZenie
investi¢nych nakladov.



Z VEDECKOVYSKUMNYCH A VYVOJOVYCH PRACOVISK

VYSKUMNY USTAV CHEMICKYCH VLAKIEN VO SVITE
VAS PARTNER VO VYVOJI A REALIZACII

Vyskumny ustav chemickych viakien (VUCHV) vzni-
kol vo Svite pod Vysokymi Tatrami z vlaknarenského
prostredia batovského Tatrasvitu a Chemosvitu,
pricom svojim pésobenim pocéas vySe Styridsatrocnej
existencie zasadnym spdsobom vplyval na rozvoj
a uroven priemyslu chemickych vlakien v Cesko-
slovensku.

S menom VUCHYV sa spajaju najvyznamnejsie ob-
lasti a etapy vyroby chemickych vlakien. Ustav bol
zalozeny v roku 1951 ako celostatny rezortny Gstav
a pocas svojho trvania vyriesil viaceré pdvodné tech-
nologické postupy a skonstruoval strojné zariadenia
pre ich pouzitie v tuzemsku i v zahranici.

Spomedzi najvyznamnej3ich z nich bola to napriklad
priprava viskézovych vlakien SUPER 2 pouzivanych
ako pneumatikovy kordovy hodvab pre gumarensky
priemysel alebo priprava vlakien v ramci rozsiahleho
polypropylénového programu, v ktorom boli vyrieené
a do priemyselnej praxe zavedené vlakna vo forme
strize, kablika a nekonecného hodvabu textilného
a technického.

Tieto vyrobné postupy boli zavedené vo viacerych
podnikoch v tuzemsku (SH Senica nad Myjavou,
Istrochem Bratislava, Chemosvit Svit) i v zahrani¢i
(Ceska republika, Nemecko, Polsko, Rusko, Ukrajina,
Cina). Pri ich rieSeni Gstav spolupracoval s najvy-
znamnejSimi  svetovymi firmami (BARMAG,
FLEISSNER, ZIMMER, INVENTA, WERNER-
PFLEIDERER, HENKEL, BASF, CIBA-SANDOZ atd’.).

Hlavny predmet éinnosti VUCHV predstavuje:

— zakladny a aplikovany vyskum v oblasti chemickych
vlakien

— vyvoj, kon§trukcia a vyroba zariadeni i prototypov pre
pripravu chemickych vldkien a suvisiace odvetvia

— vyroba a predaj Specidlnych typov chemickych
vlakien a malotonaznej chémie

— vyroba a predaj strojov, pristrojov a technolo-
gickych zariadeni

— spracovanie Uplnych inZiniersko-technickych pod-
kladov u vyvinutych i nakipenych technologii

— technicka pomoc a poradenska &innost

— vedecko-technické informacie, priemyselno-pravna
a normaliza¢na ¢innost.

Tieto Cinnosti Ustav zabezpecuje na vysokej profesio-
nélnej Urovni, désledne redpektujuc dohodnuté podrob-
nosti Ziadanych sluZieb s moznostou priebeznej kon-
zultacie a upresnenia.

Na zaklade dlhoroénych skusenosti vo vyskume,
vyvoji i uvadzani svojich aktivit do vyrobnej praxe
vy8e 250 pracovnikov Ustavu si dovoluje ponuknut
Vam svoju pomoc pri rieSeni Vasich problémov tech-
nického i ekonomického charakteru pri rozhodovani
0 vyrobe i realizovani VaSich vyrobnych zamerov
v lubovolnom rozsahu, pre velkovyrobcov i malych
a strednych podnikatelov v oblastiach, tykajucich sa
chemickych vlakien i pribuznych odborov.

Na svojich vyskumnych a konStrukénych pracoviskach
ustav Vam zabezpeci komplexné sluzby od literarneho
a patentoveho prieskumu vo forme kvalitnych informag-
nych vystupov po strojno-technologicke rieSenie a zave-
denie prislusnych vyrobnych liniek do ¢innosti.

Ustav Vam umozni priamy kontakt s najvyznam-
nejSimi zahraniénymi partnermi pri rieSeni prislusnych
diel€ich technologickych uzlov alebo pri vybere ucele-
nych vyrobnych zariadeni.

Vyuzije pritom skusenosti svojich odbornikov, ziska-
né najma pocas ich zahrani¢nych expertnych pobytov
a pri uvadzani vyrobnych zariadeni v zahranici.

Ustav ochotne poskytne:

-~ vypracovanie projekénych podkladov pre zavedenie
prislusnej vyroby

— odborné posudenie rozliénych projektov

— Studijné spravy, literarne a patentové reSerse

— priemyselno pravnu ochranu a pomoc pri vypraco-
vani prihlasok vynélezov a objavov

— vypracovanie normalizaénych dokumentov

— sluzby Statnej skuSobne textilnych materidlov —
SKTC.

Nasa adresa:
Vyskumny astav chemickych vlaken, §. p.
059 21 Svit, okres Poprad, SR
telefon: 42-092-56444
telefax: 42-092-55663
telex: 78217
kontaktné osoby:
riaditel Gstavu: RNDr. Dudan Budzak
1. namestnik riaditefa: Ing. Tibor Varga
2. namestnik riaditela: Ing. Marian Cekan

Ak mate konkrétne zamery v predmete nasej cin-
nosti alebo ste presvedceni o Gcelnosti vyuzit technic-
ké konzultacie, radi Vés privitame medzi nasimi
renomovanymi Specialistami.
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RESEARCH INSTITUTE FOR MAN-MADE FIBRES IN SVIT
YOUR PARTNER IN DEVELOPMENT AND REALIZATION

Research Institute for Man-Made Fibres (RIMF) in
Svit under the High Tatras has come into existence
at the background of Bata's Tatrasvit and Chemosvit
- manufacturer and producer of fibres. The Research
Institute influenced the level of fibre industry and its
development in Czecho-Slovakia during last 40 years.

With the name of RIMF are associated the most
important inventions and stages of production of man
- made fibres. The Institute was established in 1951
as nation - wide departmental Institute and during its
existence the Institute solved many original techni-
cal progresses and constructed machines for utiliza-
tion in our country and in abroad too.

To mention only the most important solutions we
have to mentione the production of viscose fibres
SUPER 2 for utilization as tire cords for rubber in-
dustry, or the production of fibres in terms of very
extensive program of polypropylene, in which there
were solved and put into practice fibres in form of
staple fibres, BCF, textile and technical multifilament
yarns. These production processes were realized in
some factories in SR (Slovensky hodvab Senica nad
Myjavou, Istrochem Bratislava, Chemosvit Svit) and
in abroad too (Czech Republic, Germany, Poland,
Russia, Ukraine, China). To solve these problems we
cooperated with significant world firms (BARMAG,
FLEISSNER, ZIMMER, EMS Inventa, WERNER-
PFLEIDERER, HENKEL, BASF, CIBA-SANDOZ etc.).

Information about the most important activities

of RIMF:

— the fundamental and applied research in the area
of man-made fibres,

— development, desing and production of machines
and prototype equipment for man-made fibres pro-
duction and for related branches,

— the production and selling of special types of fibres
and small-lot chemistry products,

— the production and selling machines, instruments
and technological equipment,

— processing of complete technical engineering data
linked with both the self-developed and purchased
technologies,

- technical and advisory service,

— scientific and technological information, activities
in the sphere of normalization and industrial law.
Our Institute assures the above mentioned activi-

ties at the high professional level with respect to de-

tails of requested services together with possibility
to consult and clarify the problems preliminary.

On the basis of our long-term experience in the field
of research, development and putting our products
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into practice, more than 250 profesionals of the In-
stitute are glad to offer you our technical and advi-
sory service. They are prepared to solve the techni-
cal and economical problems of yours according to
your decisions about the character of production and
way of putting your ideas into practice in unlimited
range, for large and small scale producers in the
fields, connected with production of man-made fibres
and related fields of activities.

At its research and constructional work places, the
Institute will secure to you complex services from lit-
erary and patent background research in the form of
quality information outputs to the engineering solu-
tions and putting relevant plants into operation.

The Research Institute will allow you to approach
the most important foreing partners for solution of
relevant particular technological points or for choice
of complete production lines.

The Institute will employ the experience of experts,
who obtained their experience mainly during their
stays abroad and during putting the production in
abroad into operation.

The Research Institute is prepared to offer you:

— working out the desing data for putting relevant
plants into operation,

- professional judgement of different desings,

— study reports, literary and patent background re-
searches,

— patent inventory activities and advisories,

— standard-making activities,

— authorized analytical tests performance — Slovak
Testing Centre.

Our address:
Research Institute for Man-Made Fibres,
State Enterprise,
059 21 Svit, Slovak Republic
telephone: 42-092-56444
fax: 42-092-55663
telex: 78217

Contact persons:
Director of the Institute: RNDr. DuSan Budzak

1. Deputy Director: Ing. Tibor Varga

2. Deputy Director: Ing. Marian Cekan

If you plan some particular intentions in the sub-

jects of our activities or if it is favourable for you to
make good use of the technical consultations we
should be glad to welcome you among prestigious
specialists of our Institute.

-DK-



STATNE SKUSOBNICTVO PRE TEXTILNE A TECHNICKE
VLAKNA

Ofga Duréova

Vyskumny ustav chemickych viédkien, . p., 059 21 Svit, Slovakia

Transformacia hospodarstva Slovenska na nové
ekonomické podmienky ma vyrazny vplyv na vnitornud
Strukturu organizacii VVZ. Vzhladom na nedostatok
zdrojov hospodarskej sféry a restrikény Statny rozpo-
Cet obmedzili sa poziadavky vyskumno-vyvojového
charakteru. NajcastejSim typom transformacie vo vys-
kumnych ustavoch s priemyselne orientovanou apli-
kaciou vysledkov vyskumu je nahradzanie vyskumnej
a vyvojovej ¢innosti vyrobnymi a Specialnymi nevys-
kumnymi aktivitami obchodného, poradensko-konzul-
taéného a iného podnikatelského charakteru.

Uvedené zmeny, prebiehajuce vo vyskume, su
sprevadzané vyraznymi zmenami v hospodarske;j
sfére, ktoré su vyvolané budovanim spoloéného
eurépskeho trhu, ktory je zalozeny na maximalnom
zohladneni kvality vo vzajomnych obchodnych vzta-
hoch. S tym uUzko suvisi narast poziadaviek na neza-
vislé odborné posudzovanie, schvalovanie a hodno-
tenie vyrobkov, ktoré su doddvané na trh. To je
mozné zabezpecit, pokial existuje systém nezavislého
sku3obnictva pre testovanie vyrobkov, s cielom pre-
ukazania zhody s danymi predpismi, & poZiadavkami.
A preto jednou z oblasti zamerania technickej politiky
na Slovensku je vybudovanie zodpovedajiceho
vykonu skuSobnictva v podmienkach samostatnej
republiky s cielom dosiahnutia konformity s globalnou
koncepciou certifikacie a sku3ania v krajinach ES.
V snahe zuzitkovania odbornych skusenosti vyskum-
nikov a technického pristrojového vybavenia labora-
térii zriadovanie Statneho skusobnictva sa orientuje
do vyskumnych Ustavov aplikovaného charakteru.
Vytvaranie $tatnych ski3obni v podmienkach organi-
zacii VVZ je teda dalSim prikladom ich transformacie
za u¢elom rozsirenia svojich podnikatelskych aktivit.

Koncom roku 1993 Vymerom €.35/1993 Uradu pre
normalizaciu, metrolégiu a skiSobnictvo SR bolo Vyskum-
nému ustavu chemickych vidkien vo Svite udelené
opravnenie na vykon Statneho skuSobnictva. Vyskumny
ustav chemickych vlakien vo Svite sa tak stal

Statnou skusobnou SKTC-118.

Statna skusobiia SKTC (slovenské testovacie cen-
trum) -118 je opravnena hodnotit, schvalovat a certifi-
kovat vietky

textilné a technické viakna. Jej autorizacia je uvede-
na v Prilohe k vymeru UNMS SR €.35/1993 zo dna
8.11.1993.

Skupina vyrobkov, pre ktoré bola Vyskumnému
ustavu chemickych vlakien vo Svite udelena autori-
z4cia, patri do neregulovanej sféry, to znamena, ze
vldkna nie su zaradené do povinného hodnotenia, ale
moézu byt hodnotené na Zziadost prihlasovatela. V
suvislosti s vy88ie uvedenym a v sulade s paragrafom
2, odst.2 novelizovaného zékona o Stathom skusob-
nictve €.479/92 Zb. Statna skusobria SKTC-118 bude
orientovat svoju éinnost do

odbornych sluzieb.

V tomto zmysle a v rozsahu udelenej autorizacie
bude zabezpecovat odborné posudky, vyjadrenia,
expertizy a taktiez vydavat osvedéenia. Osvedcenie
je dokladom, v ktorom sa zistuju a potvrdzuju urcité
vlastnosti vyrobkov, a to i su spinené vSetky alebo
len niektoré z vybranych poZziadaviek stanovenych
technickou normou, alebo inymi pravnymi predpismi.
K vykonu odbornych sluzieb Statnej skiSobne SKTC-
118 méze prihlasovatel definovat svoje poziadavky
aj mimo oblasti platnych noriem, resp. méze prijat
ponuku skuSobne na vykon sluzieb zalozenych na
skusenostiach a dlhoro¢nej tradicii pracoviska v
uvedenej oblasti.

Dalej, v zmysle paragrafu 9, odst.1 platného Zakona
o skuSobnictve Statna skiSobna SKTC-118 sa aktivne
zapojila do

normaliza¢nej ¢innosti

a do posudzovania navrhov prislusnych slovenskych
§tatnych noriem. Zaroven sa zahdjila medzinarodna
spolupraca v ISO TC 38, v ramci ktorej Statna skusob-
na SKTC-118 zapracovava medzinarodné normy do
slovenskych Statnych noriem.

Popri vykone Statneho sku3obnictva v rozsahu
udelenej autorizacie Statna skuSobria SKTC-118 ako
Statom akreditované skuSobné laboratérium pokracuje
v rozsiahlej

ekoanalytickej praci
pri rieSeni problémov v odpadovom hospodarstve
a znecistovani ovzdusia.
Statna skuSobna vo Vyskumnom Gstave chemic-
kych vidkien vo Svite vidi svoje uplatnenie u vyrobcov
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a spracovatelov textilnych a technickych vlakien.
Svojimi aktivitami chce prispiet k Uspe$nosti uvede-
nych firiem, a to pri zavadzani systémov kvality podla

kritérii noriem ISO 9000 a deklarovani kvality produk-
cie formou vydavania skuSobnych protokolov (ates-
tov), osvedéeni a odbornych posudkov.

STATE TESTING SYSTEM FOR TEXTILE AND INDUS-
TRIAL FIBRES

Olga Duréova

Vyskumny ustav chemickych viadkien, §. p., 059 21 Svit, Slovakia

Transformation of Slovak economy to meet complex
economic reform conditions significantly influences in-
ternal structure of the Research and Development
Base. Regarding the lack of sources of the business
sphere and restricted state budget the needs for re-
search and development activities have been recently
limited. As the most common phenomens of transfor-
mation of the research institutes the gradually replace-
ment of research activities by small scale production
as well as by nonresearch activities like trading, advi-
sory and consulting service and other business ap-
proaches are to be mentioned.

The above mentioned changes of RaD position
have been accompanied by significant economy
transformation initiated due to effort to set up all Eu-
ropean market which assume to regard particularly
quality in mutual trading relations. It has been in close
relation to the increase of requirements for an inde-
pendent testing, approvals and evaluation of prod-
ucts destined for the market. This is possible to en-
sure if an independent system of quality testing ex-
ists which enables to evaluate the goods aiming to
declare the conformity with current regulations and/
or requirements. That's why the development of an
appropriate testing system under the conditions of an
independent country to meet conformity with general
conception of testing and certification accepted by
European Community countries has become one of
decisive directions having been set slovak technical
policy. Following the endevour to make us of skill and
experiences of researchers supported by well equip-
ped laboratories, testing system has been predomi-
nately oriented to be set up in the institutes of ap-
plied research. Originate of the state testing stands
over the existing RaD facilities could exhibit next
example of transformation to extend their business
activities.

Since the end of 1993 the Research Institute for
Man-Made Fibres in Svit has been granted the ap-
proval for state testing performance by Assessment
No.35/1993 issued by Office for Standards, Metrol-
ogy and Testing. Research Institute has been thus
appointed the
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State Testing Stand SKTC-118.

State Testing stand SKTC /Slovak testing centre/ -
118 has been approved to evaluate, approve and
certificate any textile and/or industrial fibres. The
authorization has been affirmed in Appendix to As-
sessment of the State Office for Standards, Metrol-
ogy and Testing of Slovak Republic No.35/1993 of
November 8, 1993.

The product range which Research Institute for
Man-Made Fibres has been authorized for belongs
to nonregulated one that means fibres which doesn’t
fall unter the obliged evaluation but can be tested by
request of applicator. Regarding above mentioned
and in accordance with paragraph 2, item 2 of the
renew law of state testing No0.479/92 Zb.the State
Testing Stand SKTC-118 orientates its activity onto

expert service.

Accordingly and over the range of authorization
SKTC-118 will provide the judgements, statements,
expert reports and issue the certificates. The certifi-
cate means document which confirm that properties
of products meet all or only some requirements given
by an appropriate technical standards or by other
legal regulations. Applying for expert service offered
by State Testing Stand the applicant is entitled to
specify its requirements which go beyond the range
of valid standards and/or accept offer for service
performance based on laboratory’s longdated skill and
experiences in fibres research.

Next, in pursuance with '9, item 1 of current Law of

Testing, the State Testing Stand SKTC-118 has
actively joined

standartization activities

as well as participates in judging of drafts of Slovak
State Standards. Simultaneously an international
cooperation with ISO TC 38 has been established to
adapt the requirements of international standards to
Slovak one.



Along with state testing performance over the au-
thorized range, SKTC-118 as a state entrusted test-
ing stand continues its wide

ecoanalytical activities

to solve the questions of industrial wastes and air
pollution.

State Testing Stand set up in Research Institute for
Man-Made Fibres offers a good potential for both fi-
bres manufactirers and convertors. Its activity should
contribute to prosperity of all kinds of industry hav-
ing to do with textile and/or industrial fibres due to
introducing of quality system meeting 1ISO 9000 re-
quirements and declaring the quality of products by
means of testing reports, certificates and expert re-
ports.

PARTNER FUR FORSCHUNG UND ENTWICKLUNG

Horst Blirger

Thiringisches Institut fur Textil- und Kunststoff-Forschung e. V., 07407 Rudolstadt-Schwarza, DR

Mit der Griindung des Thiringischen Institutes fir
Textil- und Kunststoff-Forschung e. V. (TITK) am
4. Oktober 1991 als erstes privatrechtliches, gemein-
niitziges Institut des Bundeslandes Thiiringen am
historischen Chemiefaserindustriestandort Schwarza
wurde eine erfolgreiche Tradition der deutschen
Chemiefaserindustrie fortgesetzt. Am 29. 6. 1935
wurde in Schwarza die “Thiringische Zellwolle AG”
gegrindet, in der 1936 die Produktion von “Zellwolle”
und bereits 1944 die Produktion von “Personseide”
aufgenommen wurde. Am 1. Juli 1954 wurde aus dem
Textiltechnikum des Chemiefaserwerkes Schwarza
durch Herrn Prof. Dr. H. Béhringer als Direktor das
“Institut flr Textiltechnologie der Chemiefasern” (ITC)
gegrindet. Mit der Bildung des Chemiefaser-
kombinates Schwarza 1970 wurde das Institut in die
Forschung des Stammwerkes integriert. Der
Ubergang zur sozialen Marktwirtschaft in Thiiringen
und die damit verbundene Entflechtung des
Kombinates erméglichte auch den Mitarbeitern des
Geschéftsbereiches Forschung die Chance fiir einen
Neubeginn mit neuen strategischen Inhalten. Das
TITK fuhlt sich den Traditionen des Standortes
Schwarza verpflichtet, méchte aber neue Horizonte
in der Textil-, Chemiefaser- und Kunststoff-Forschung
erschlieBen. Damit bestehen flr das Institut jetzt die
Méglichkeit und die Aufgabe, sich in den gesamt-
deutschen Forschungs- und EntwicklungsprozeB zu
integrieren,

Forschungskomplexe:

Grundlagenforschung
— Synthese und Verformung von

e cellulosischen Polymeren
* thermoplastischen Spezialpolymeren
e biologisch abbaubaren Polymeren
— Herstellung und Verwertung profilierter Filamente
und Kurzfasern
— Chemische Verwertung von Polymerabfallen
— Polymeranalytik und Umweltanalytik

Textil- und Werkstoff-Forschung

— Eigenschaften, Verarbeitung, Einsatz von Chemie-
faserstoffen

— Untersuchung 6kologisch vetraglicher Verfahren in
der textilen Verarbeitung und Veredlung sowie Re-
cycling- und Abbauprozesse textiler Stoffe

— Nachwachsende Rohstoffe - Einsatz natiirlicher
Faserstoffe in technischen Textilien und Kunst-
stoffen, Nutzung pflanzlicher Inhaltsstoffe fir
Farbung und antibakterielle Ausriistung

- Faserverbunde, Werkstoffverhalten

Kunststoff-Forschung

~ Untersuchungen zur Verdnderung von Kunststoff-
und Faseroberfldchen

— Polymerverénderungen im Recyclingprocef3, Auf-
wertung von Recyclingmischfraktionen, recycleten
Blends und Verbundfolien

— Phasengrenzflachen und Verteilungen in Blends
und Compounds, FlieB verhaiten gefliliter Kunst-
stoffe

— Einarbeitung nativer Polymeren und nativer Fasern
in Thermoplaste

— Einarbeitung von Synthesefasern in Thermoplaste

— Entsorgung geflllter/verstérkter Kunststoffe
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Dank der groBzigigen Unterstiitzung der Bundes-
ministerien fir Forschung und Technologie und fur
Wirtschaft, der Thiiringischen Landesregierung sowie
namhaften Mitgliedsunternehmen und Institutionen
des eingetragenen Vereins ist das TITK bereits ein
anerkannter und leistungsféhiger Partner flr For-
schung und Wirtschaft geworden.

Partner fiir Forschung und Entwicklung:

TITK - Thiringisches Institut fir Textil- und
Kunststoff-Forschung e. V.
— Geschéftsfiihrender Direktor: Dr. Ing. Horst Birger
— Mitarbeiter: 52, davon 28 in F/E
— Anschrift; Breitscheidstr. 97
07407 Rudolstadt-Schwarza
Tel.: 03672/7320
Fax.: 03672/7382

Forschungsbereiche:

— Grundlagenforschung:
Dr. rer. nat. hab. Eberhard Taeger
Tel.: 03672/7324

— Textil- und Werkstoff-Forschung:
Dr. Ing. Klaus-Peter Mieck
Tel.: 036727326

— Kunststoff-Forschung:
Dr. rer. nat. Axel Koine
Tel.: 03672/7328

O§TTHURINGISCHE MATERIALPRUFGESELLSCHAFT
FUR TEXTIL UND KUNSTSTOFFE mbH RUDOLSTADT

Dr. Ing. Horst Birger

Thuringisches Institut fur Textil- und Kunststoff-Forschung e. V., 07407 Rudolstadt-Schwarza, DR

- Forschen, Entwickeln, Prifen -

Im Januar 1992 wurde die “Ostthiringische Material-
prifgesellschaft fiir Textii und Kunststoffe mbH
Rudolstadt” als 100 %ige Tochter des “Thiiringischen
Institutes flr Textil- und Kunststoff-Forschung e. V.”
gegriindet. Die OMPG ist auf dem Dienstleistungs-
sektor, insbesondere in Thiringen, vor allem fur klein-
und mittelstdndische Unternehmen auf den Gebieten
der Chemiefaser-, Textil-, Werkstoff- und Kunststoff-
technologie zur Durchfiihrung von Materialkontrollen,
umweltanalytischen Untersuchungen, Fehlerunter-
suchungen, Auftragsforschung, zur Entwicklung von
Prufverfahren und Prifprogrammen incl. Beurteil-
ungsmafstédben, der Anfertigung von Gutachten und
Zertifikaten, Entwicklung von Veredlungsverfahren
sowie sonstige Forschungs- und Entwicklungsauftrége
dieses Fachgebietes tatig. Die OMPG ist mit ihren
Laboratorien bei der “Bundesanstalt fir Material-
forschung und -prifung Berlin” (BAM) akkredidiert.

Dienstleistungsschwerpunkte

1. Mechanische Werkstoffprifung
e Statische Werkstoffpriifung im Bereich von —
100 °C bis 350 °C

48

¢ Dynamische Werkstoffpriifung im Bereich von
—120 °C bis 400 °C

¢ Standardprifungen und spezielle Prifungen fir
Spinnfasern, Spinnfasergarne, Filamentgarne,
textile Flachengebilde, Verbundwerkstoffe

* Mikroskopische Prifungen an allgemeinen Werk-
stoffen

¢ Verarbeitungsprifungen fur Spinnfasern, Spinn-
fasergarne, Filamentgarne und textile Flachen-
gebilde

2. Chemische und physikalische Untersuchungen
(Analytik)

2.1.Umweltanalytik

Arbeitsgebiete: Trinkwasser, Grundwasser, Ab-
wasser, Altlasten, Boden, Klarschlamm, Emissionen,
Larm, Arbeitsplatzmessungen, Auftragsforschung,
Qualitatsprifung, Umweltvertréglichkeitspriifungen,

Spurenanalytik

Leistungsspektrum: Beratung, Probenahme,
Bohrungen, Messungen, Analysen, Kontrolle,
Bewertung



2.2.Spezialuntersuchungen

Physio-chemische Methoden — DSC, DTA, TOC,
Massenspektroskopie, FTIR- und UV-Spektroskopie,
AOX, HPLC, Gaschromatographie, Atomabsorbtions-
spektroskopie, Rheologie, Granulometrie, Filtration/
Filterrickstandswert

Physikalische Methoden-Rdéntgenstrukturanalyse,
optische Methoden

3. Prifung und Verarbeitung von Kunststoffen

Mechanische, elektrische, rheologische Prifungen,
Partikel- und Oberfldchenanalytik, mikroskopische
Untersuchungen, Verarbeitungspriifung von Kunst-
stoffen,  Compoundierung/Rezepturentwicklung,
SpritzgieBen von Prifkérpern/Kleinserien

4. Informationsvermittlungsstelle - IVS

— Datenbankrecherchen (Online und CD-ROM) in
Wirtschaft, Wissenschaft und Technik incl. Volltext-
beschaffung Wettbewerbs-, Markt-, Technologie-,
Unternehmens-Analysen

— Profildienste

— Patent-, Gebrauchsmuster- und Warenzeichen-

recherchen incl. Volltextbeschaffung

— Beratung und Unterstitzung bei Anmeldung von

Patenten, Gebrauchsmustern, Warenzeichen

— Schulungen zum gewerblichen Rechtsschutz

— Gestaltung von Overhead-Folien, Computer-

grafiken, Textmaterialien

— Nutzung hauseigener Fonds auf den Gebieten,

Chemiefasern, Kunststoffe, Textilindustrie,
Umweltschutz, Recycling

Hosts: DATA-STAR, DBI, DIALOG, ECHO, ESA-
IRS, FIZ-TECHNIK, GBI, GENIOS, Patentrolle DPA,
QUESTEL, STN International, JURIS

5. DIN-Normen-Auslegestelle Rudolstadt

Es steht das gesamte Deutsche Normenwerk
(22.000 Normen und Normenentwdirfe) sowie die
Datenbank Perinern mit Aussagen zu internationalen,
europdischen und ausgewdéhlten auslandischen
normen-monatlich aktualisiert- zur Nutzung zur
Verfligung.

6. Wissenschaftliche Bibliothek

Die Bibliothek stellt dem Benutzer aus den
Bereichen:

— Wissenschaft

— Technik

— Produktion
der klein- und mittelstdndischen Unternehmen rund
23.000 Blicher und Zeitschriften zur Verfligung.

Der Literaturbestand beinhaltet Werke bereits aus
dem 19. Jahrhundert bis in die heutige Zeit mit
aktuelten Neuerscheinungen.

Der Bestand der Bibliothek umfaBt u. a. solche
Fachgebiete wie: allgemeine und spezielle Chemie/
Analytik, Polymerherstellung, Chemiefaserherstellung
und -verarbeitung, Textilkunde, Werkstoffprifung (tex-
tile Kunststoffe, allgemeine Werkstoffe), Kunststoffe,
physikalische Chemie, Verfahrenstechnik, Mathe-
matik/Physik, Rechtswissenschaften, Betriebs-
wirtschaft, EDV, Technik Ostthiringische Material-
prifgesellschaft fir Textil und Kunststoffe mbH
Rudolstadt.

Geschéftsfihrer: Dr. Ing. Horst Biirger
Mitarbeiter: 44
Anschrift: Breitscheidstr. 97
07407 Rudolstadt-Schwarza
Tel.: 03672/7320
Fax.: 03672/7382

Geschaftsfelder:

— Werkstoffprifung: Dr. Ing. Klaus-Peter Mieck
Tel.:. 03672/7326

— Analytik: Dr. rer. nat. habil. Eberhard Taeger
Tel.: 03672/7324

— Labor: Herr Reiner Blttner
Tel.: 03672/7323

— Umweltmanagement: Dr. rer. nat. Markus Schade
Tel.: 03672/7395

— Kunststoffprifung: Dr. rer. nat. Axel Koine
Tel.: 03672/7328

— Informationsvermittlungsstelle: Herr MeiBner
Tel.: 03672/7336

— DIN-Stelle: Frau Gébner
Tel.: 03672/7390

— Wiss. Bibliothek: Frau Andreas
Tel.: 03672/7388
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STUDIA ,TECHNICKE TEXTILIE I

Pracovnici Vyskumného Gstavu textilnej chémie,
§.p. Zilina vypracovali v 2.polroku 1993 Studiu na
tému ,Technické textilie 11, Uvedena Studia sa zao-
bera dostupnostou vhodnej surovinovej bazy a vybra-
nym sortimentom technickych textilii vyrabanych na
Slovensku. Dalej su v studii uvadzané niektoré poten-
cialne moznosti vyroby technickych textilii v sulade
so sucasnymi trendami vo svete. Stidia méze byt
uzitoéna pri dalSom usmerneni vyroby technickych
textilii vo vacsich i menSich firmach na Slovensku,
ale moéze aj inSpiroval pri hladani novych trhov.
Obsah Studie je nasledovny:

1. Uvod

2. Informacie o vyrobe vybranych druhov tech-
nickych textilii (TT) v zahranici (Techtextil'93)

2.1 Novinky vo vyrobe vlaken

2.2 Technické textilie pre stavebnictvo

2.3 Agrarne textilie

2.4 Runa pre hygienické a potravinarske ucely

3. Zhodnotenie su€asného stavu vo vyrobe TT
v priemyselnych odvetviach Slovenskej
republiky
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4. Predpoklady surovinového zabezpecenia
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SYMPOZIA — KONFERENCIE

TEXTILIE PRE BYTOVY A AUTOMOBILOVY INTERIER

Kristofi¢, M., Legén, J.

Chemickotechnologicka fakulta, STU Bratislava, Slovakia

Na 32.Internationale Chemiefasertagung Dornbirn
'93 sa velka pozornost venovala textilnym materidlom
pre vnutorné vybavenie domovov a automobilov
a opéatovnému zhodnoteniu textilnych a inych odpa-
dov vznikajucich v tejto suvislosti.

Stcéasna situacia v Struktdre trhov s textilnymi
podlahovinami a s dal3imi materialmi vnatorného
vybavenia automobilov sa vyznacuje mnohymi
negativnymi javmi a na druhej strane len niekolkymi
pozitivnymi aspektami.Je charakterizovana klesaju-
cou tendenciou odbytu a poklesom priemernej ceny,
¢o sa odraza v zhor3ovani ekonomickych ukazovate-
fov vyrobcov.

Aj napriek tomu v Eurépe takmer vdeobecne (okrem
niekolkych krajin) je neobyé€ajne vysoka spotreba
textiinych krytin - kobercov (napr. v Nemecku v r.
1992 to bolo viac ako 350 mil. m2).V porovnani
s netextiinymi  podlahovinami (linoleum, PVC,
prirodné, umelé drevo a parkety, korok a keramika)
sa to zd4 byt malo. Treba v§ak povedat, Ze pokrytie
kobercom je zakaznikmi najviac uprednostiiované a
najziadanejsie.

Prednost kobercov spociva v ich materialoch, far-
bach a konstrukcii. Dnes ma zékaznik k dispozicii
zaruGenu kvalitu, dlha Zivotnost, krasny dizajn, mate-
ridly v stlade so zdravym prostredim. Prave preto je
v Nemecku asi 60 % vSetkych podlah pokrytych
kobercami, €o je dostatoénym dékazom oblUbenosti
kobercov v interiéroch.

V suvislosti s alternativnymi podlahovinami typu
drevo a keramika vystupujui do popredia biologické
(ekologické) aspekty kobercov, ktoré musia mat
v sucasnosti napr. okrem nespinivosti, antistatiky aj
vlastnosti ako ,prirodné“ &i ,prirodzené®, ,biologicky
nezavadné“ (degradovatelné), ,bez prchavych zlo-
ziek“, skratka eko-koberce [1]. V automobiloch je
pouzitie viacerych alternativnych podlahovin nevhod-
né (PVC, korok),alebo prakticky nemozné (drevo,
keramika). Preto prichadzaji do uvahy prave koberce
a obkladové materialy, ktoré mézu dobre pokryf
vnutorny priestor pre cestujucich a sprijemnit tak
pobyt v fiom. Specifické podmienky pouzitia v auto-
mobiloch vyZaduju pouzif integrované systémy pre
koberce i obkladové materidly.

Trh v zdpadnej Eurdpe musi stale ,bojovat” s mno-
hymi lacnymi vyrobkami. Pritom v§ak lacny nie vzdy
znamena zly, pretoZze dnes uz nie je problém vyrobit
cenovo pristupné, kvalitné viivané koberce a podla-
hoviny.

Vyrobcovia kobercov, rovnako i trh kobercov v
Eurdpe, ale i v ostatnom svete sa vSak bud musiet
neustale borit s problémami:

— nadbytoénych kapacit

— nizkych cien

— chybajucich, resp. nedostato¢nych ziskov
— koncentrdcie vyrobcov

— ochrany zivotného prostredia.

V priemysle kobercov a potahovych latok sa pouzi-
vaju (viac ¢i menej) vSetky typy vlaken: prirodné
(visk6zové, vina v zmesiach) i syntetické. Ziadne
z nich nie je dokonalé tak, aby sa dalo bez upravy,
modifikacie, zmesovania ¢i Specidlneho spracovania
pouzitf priamo. Vyhodou syntetickych vlaken je, Ze ich
mozno modifikovat bud' v procese pripravy vlaken
(vyroba bikomponentnych viaken), alebo v priebehu
ich spracovania na vyrobky [4,5].

DalSou vyhodou syntetickych vidken je ich prakticky
nevycéerpatelny zdroj (t.j. moZnost dalSieho zvy3o-
vania vyraby), pretoze len 5—10 % fosilnych paliv
sa vyuziva na chemické spracovanie (aj na vliakna)
a 90—95 % sa spaluje.

Zo syntetickych vlaken najviac pouzivané su PET,
PA 6, PA 66 a PP. U polyamidov pomer medzi PA 6
a PA 66 + iné (v zépadnej Eurodpe) je 56/44 % [3].

Percento vyuzitia jednotlivych polymérov zavisi od
oblasti vyuzZitia (dom, auto) a krajiny vyroby (3irsie
vyuzivanie PP vo vychodnej Eurdpe).

Jednym z prispevkov obohatenia trhu o nové sorti-
menty je pouZzitie ,semiSovania“ pre zlepSenie dekora-
tivnosti povrchovych ploch namiesto bezného textil-
ného materidlu, o poskytuje rézne zmeny [6].

Novy pohlad na semiSovy materidl vo vnutornom
priestore automobilov, ktory sa robi uz 20 rokov, sa
vyznacuje podstatnou zmenou vo vyvoji predo-
vSetkym lepidla a spdsobu elektrostatického procesu
tvorby semisu, ale i zloZitostou tvarovania jednotlivych
casti vnutorného vybavenia.

Pri priprave semiSovych materialov ide o nana3anie
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Tab. 1.

Pouzitie PES, PA a PP textilii v automobiloch a hlavné oblasti aplikacii

Potahy Dverové Vyplhové Stropné Koberce  Bezpecénostné Pneu Vzduchové
sedadadiel panely materidly obklady pasy vaky
PES + + + + + +
PA + - - + - + +
PP - + + + - - -

cie na baze syntetickych latexov. Materialy pouzité
pre pripravu obkladov vnatorného vybavenia auto-
mobilov, skuSané na termicku stabilitu zodpovedaju
najvy38im poziadavkam automobilového priemyslu.

Aj v Japonsku je PES najpouzivanejsi polymér,
najma pre potahy v automobiloch. Prispelo k tomu
zavedenie do vyroby hebkej (soft-feeling) priadze,
priadze odolnej voéi stlaceniu vlasu a antistatickych
tkanin a materialov s vlaknitym pruznym podkladom
— ELK materialy. Tieto materidly pripravené termo-
pojenim PES vlaken s nizkotavitelnymi vidknami su
porovnatelné s polyuretanovymi penami [8].

Podobne i Hoechst Celanese Corp. [4] vyvinula
technoldgiu schopnu pripravit bikomponentné vliakna
z PET mimoriadne rovnorodé z hladiska prie€neho
rezu. Umoznuje zvlakfovat Siroku $kélu réznych poly-
mérov s velmi rozdielnymi viskozitami a réznym
pomerom polymérov. Boli vyvinuté nové polyméry pre
plast (jadro-plastovych S/C vidken) s nizkou teplotou
tavenia so zlepSenou adhéziou k syntetickym a pri-
rodnym viaknam. Spravnym vyberom polymérne;j
dvojice, ich pomeru a geometrie prieCneho rezu je
mozné skonstruovat vldkna s optimalnymi vlastnosta-
mi pre Specidlne pouzitie.

Zastupcovia firmy Du Pont [10] doporucuju vyuzit
PA 66 ako zakladny material pre pouzitie vo funkcii
podiahovin do automobilov.

Svoje odporucania dokladaju skutoénostami, ze
tieto materidly spifiaji normami stanovené poziadavky
na:

— svetlostabilitu
— dostatocné zdroje pre vyrobu

x104 ton
14 +

PES-Fit.
Yarns

— horlavost resp. charakter horlavosti

— antistatiku

— zotavovacie vlastnosti
a v porovnani s inymi vldknami sa vyznaéuju i dalSimi
vyhodnymi vlastnostami. Polyamid ma velku vyhodu
v tom, Ze sa mbze vyrabat v zrebnom stave a mozno
ho vyfarbit podla potreby, pripadne potladit na
lubovolnu farbu. Pritom mozno vyfarbit velmi rychlo
i malé mnozstva podla individualneho zelania.

Z hladiska geometrickych viastnosti sa tieto viakna
vyrabaju v Sirokej Skale réznych typov prieénych
rezov, ¢o umoznuje plnenie Specifickych poziadaviek
odberatelov. | z hladiska ohmatu mozno z polyamidu
66 pripravit materidly od mékkych,cez drsné az po
pevné, tvrdé.

Daldou vyhodou polyamidu 66, ktora je bezkon-
kuren¢na, su jeho vynikajlice termofixacné vlastnosti,
ktoré su rozhodujuce pri konstrukcii kobercov.

Japonska firma CHISSO vyvinula PE/PP (S/C) bi-
komponentné termopojivé viakno, ktorého vlastnosti
neboli uspokojujice a preto PE nahradili v plasti poly-
propylénom s nizSou teplotou tavenia (Statisticky
kopolymér). Tieto vldkna pouzité na pripravu termo-
pojenych materialov nahradzuju pouzitie latexu, ¢i
inych pojivych materialov (znizenie znedistenia, zlep-
Senie pracovnych podmienok, zjednoduSenie vyrob-
ného procesu) a znizuju vyrobné naklady [5].

Ciba Geigy sa v prispevku o stabilizacii polypropy-
Iénovych vlakien [11] zamerala na vplyv réznych
stabilizatorov na priebeh pripravy, dihodobu tepelnu
stabilitu a odolnost voéi prestupu plynov. Poukézala
na vynikajuce vlastnosti IRGANOX B 501 W (zmes

Nyt PES/WoO!

Flock PES-Sp

3 1991 1993 M 1995

Obr. 1.
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Specialne uréena pre stabilizaciu vlakien).lde o pou-
Zitie vysokomolekulovych stabilizatorov z tienenych
aminov samotnych alebo ich kombinacii.

Z hladiska novych technoldgii v zornom poli zaujmu
sa objavuju termopoijitelné typy viakien ako materialy
pre vnutorné vybavenie automobilov [12]. Tieto typy
su sice zname uz z 30. rokov, kedy sa pouzivali
v odevnickom priemysle a v 80. rokoch dochadza
k rastu spotreby tychto vlaken strizového typu hlavne
v oblasti netkanych textilii, v siCasnosti stipa pouzitie
termopojitelnych vlaken vo forme priadzi a to predo-
vSetkym pre Specidlne aplikacie. Okrem toho sa na
trhu objavuju aj Stiepané, teplom pojitelné vidkna.

V podstate su zname tri zakladné druhy tychto
vlaken:

— lepivé vldkna — na baze homopolymérov (napr.
amorfny PES) s pomerne nizkou cenovou hladinou
— teplom pojitelné vidkna — na baze homopolymérov
(PP), tiez s pomerne nizkou cenou alebo na baze
kopolymérov (kopolyamidy), kde cena stupa

— bikomponentné viakna — typu jadro-plast na baze
dvojice polymérov (napr. PA 66/PA 6, PES/CoPES,
PES/PE) a tiez typu bok-bok (napr. PP/PE).

U tychto typov je cenova naroénost pomerne
vysoka.

Vidime, ze termicky pojitelné vlakna su vlakna syn-
tetické z termoplastickych polymérov. Teplota tavenia
vychodzich polymérov sa pritom zniZi zabudovanim
vhodnej zlozky do polyméru (v primeranom mnoz-
stve).

Recyklacia

Tisice ton vldken, tkanin a dalSich produktov vo
forme novych vyrobkov z polymérov nakupia kazdo-
ro&ne zéakaznici, aby nahradili, vymenili iné tisice ton
vyrobkov, z ktorych podstatna ¢ast je znova vlakni-
tého charakteru. Preto stéle CastejsSie a naliehavejsie
vystupuje do popredia otdazka ¢o s pouzitymi mate-
rialmi.

V zépadnej Eurépe sa 75 % pouzitych kobercov
oby€ajne vyvaza na skladky a 25 % sa spaluje [2].
V blizkej budicnosti vSak zodpovednost za spraco-
vanie pouzitych kobercov prejde na vyrobcu, ktory
sa bude musiet zaoberat i opatreniami na ekonomicky
zber, triedenie a znovuvyuzitie kobercov.

Kroky, ktoré musime uvazit, su:

1. zber a triedenie

2. vyber pre dalsi postup

3. a) uloZenie na skladkach
b) spalovanie bez vyuzitia energie
c) spalovanie s vyuzitim energie
d) nové vyuzitie v inej forme (tepelna a proti

hlukova izolacia)
e) mechanicka recyklacia — rozdelenie zloziek
f) chemicka recyklacia
Je jasné, ze ukladanie na skladkach a spalovanie

bez vyuzitia energie sa postupne (prinajmensom pre
velké mnozstva a exhalaty) stavaju neprijatelné.
Spalovanie s vyuzitim energie méze mat velky vyz-
a najma pre nerecyklovatelné odpady a sprievodné
produkty (by-products).

Recyklacia kobercov je komplikovana v désledku
toho, ze su viackomponentnym systémom — vrchné
vlakna, podkladova vrstva (prva, druha...), latex, atd.
Vrchné vlakna tvoria az 30 % celkového mnozstva
a v nich prevlada polyamid nasledovany PP.

Kia€om k mechanickej ale i chemickej recykldcii je
oddelenie tychto zloziek. Dokonalé oddelenie zlozZiek
si bude vyzadovat nové spdsoby konstrukcie zmesi,
alebo pouzitie chemicky jednotného materiélu, napr.
100 % PA 6 [2,3].

Z hladiska recyklacie je to pohlad do budulcnosti,
pretoze najblizSich 10 rokov sa do recyklacie budu
vracat koberce pévodné t.j. zmesné.

Chemicka recyklacia je v podstate chemicka de-
polymerizécia na oligoméry a monoméry. Zial reakto-
plasty (termosety) a olefinické termoplasty (PP) su
nevhodné pre tuto technolégiu. Tieto musia byt
mechanicky recyklované pre nizky vytazok depoly-
merizécie alebo pyrolizované na uhlovodiky.

Polyméry chemicky recyklovatelné (PA 6 — kataly-
ticka hydrolyza, PES—glykolyza, PA 66) su preto
z tohto hladiska vy$Sie hodnotené. Vyssie spomenuté
dévody nutia vyrobcu ¢im skér zacat ucinnu recyk-
laciu vyrobkov. Preto firma AKZO Faser AG ponukla
zakaznikom moZnost vratit bezpecnostné pasy z auta
[13]. Hoci ich celkova hmotnost je (len) asi 800 g,
pri mnoZstvach vyrobenych aut nie je celkové mnoz-
stvo zanedbatelné. DalSou vyhodou je, Ze su vyrobe-
né z jedného materidlu — polyesterovej priadze. Pou-
Zité pasy sa po zbere a Cisteni porezu a regranuluju.
Ziskany PES sa nepouziva na vyrobu vlaken, ale
réznych konstruk€énych vyrobkov (tlakové regulatory,
elektronické ¢asti, mechanické vyrobky).

Firma ASOTA [14] sa v recyklacii dala cestou pouzi-
vania jediného materialu tak, ze v PP materidloch su
termopojivé zlozky na baze styrénbutadiénovych
alebo akrylovych kopolymérov nahradené zlozkou na
baze polyolefinov.

Uspech recyklacie je postaveny na dodrziavani
viacerych zasad [15]:

— vSetky materidly musia byt oznacené (druhom,
typom polyméru) a musia byt recyklovatelné

— mali by obsahovat €o najmenej pomocnych latok

— v automobiloch pouzivat o najmenej réznych

(polymérnych textilnych) materialov
— komponenty by nemali byt vo forme neoddelitel-

nych kombinacii, najmé plast — kov
- technoldgie demontaze musia byt vylepsené tak,

aby ¢as a néklady na fiu boli o najmensie
— zber, triedenie, skladovanie a transport dielcov
a materialov musia byt premyslené
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— musia byt vypracované a zavedené pokrokové
recyklacné technolégie

Mnohé firmy sa v sucasnosti zaoberaju projekto-
vanim a vyrobou modernej strojovej techniky pre ucin-
né spracovanie odpadov z textilnych vyrob i spra-
covania plastov. Ide o roézne drvice, separatory, zhut-
riovace, ktoré sa vyznacuju spolahlivostou, Gc¢innos-
tou, lahkou udrzbou a vysokym vykonom.

A nakoniec namiesto zaveru niekolko otazok spoje-
nych s tymto aktudlnym problémom:

1. Je na8a konzumna spoloénost pripravena prijaf
v budicnosti produkty, ktoré maju o nieo nizSiu
kvalitu v désledku vysokého obsahu recyklovaného
podielu?

2. Bude trh schopny ponuknut zodpovedajuce stroje
a technoldgie v&as tak, aby bolo mozné spracovat
recyklovatelné materidly?

3. Hoci je vyroba novych materidlov pouzitim re-
cyklovanych (zvycajne) ekonomicky vyhodnejsia, mé-
Ze byt v buducnosti nevyhnutna i recyklacia materia-
lov, ktoré zdrazia vyrobu. Ako bude reagovat trh, st
vlady pripravené subvencovat?

4. Ako mozno zabezpecit myslienku a ochotu reali-
zovat recyklaciu nielen v niektorych bohatych priemy-
selnych krajinach, ale aj na celom svete?
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Z0 ZAHRANICNYCH CASOPISOV

Bikomponentné vlakna pre netkané textilie od
fy Hoechst Celanese
Medical Textiles, September 1992, 2—3, angl.
Bikomponentné vlakna typu Celbond su vyrabané
v 9 typoch a maju fyzikalne vlastnosti vhodné pre ich
pouzitie pre medicinske a hygienické vyrobky. Vlakna
maju konstrukciu typu jadro/plast s jadrom z poly-
esteru pre tuhost a odolnost a plastom z kopoly-
esteru, polyetylénu alebo kopolyolefinu, ¢o zavisi na
kone&nom pouziti vidken.

Technické textilie: Lenzing: nové typy viskozo-
vych vidken pre rina
Technische Textilien, Mai 1993, s. T66.

Na Indexe '93 predstavila Lenzing AG nové typy
viskdézovych vidken pre Specidlne rina. Typ super-
absorbentu Lenzing viskose TC, s hviezdicovym prie-
rezom vlakna vykazuje vys$Siu Specificki savost
a vy33iu zadrz vody. Tieto viastnosti s docielené nie
chemickou, ale morfologickou modifikaciou vidkna. Na
pranie je doddvané ako Uplne bezchldérové. Pouzitie:
hygienicky tovar, obvéazovy material, utierky. Kedze
aj u ran je vzostupny zaujem o jemnejsie vlakna,
prind8a Lenzing pre tento Gcel na trh 1,3 dtex matné
vlakno.

Celulézové viakno s nehorlavou upravou
High Performance Textiles, September 1993, s. 1
Japonska spolocnost Kohjin Co. Ltd. v Tokiu vyvi-
nula kompozitné celulézové vilakno s vyznamnymi
nehorfavymi vlastnostami. Az 70 % vidkna tvori celu-
I6zovy komponent. Dalej je tam pritomny polymérny
komponent s obsahom halogénu a polyvinylalkohol.
Halogénobsahujiuci polymér mdze byt vinylchlorid,
vinylidénchlorid a chloroprén alebo ich kopolyméry.
Délezity je pomer PVA a halogénobsahujuceho poly-
méru. Vo vldknach sa nachadza aj tepelny stabili-
zator.

Biodegradovatelné polyméry
High Performance Textiles, September 1993, s. 3
Sortiment vodorozpustnych biodegradovatelnych
polymérov bol dany do vyroby v USA v Planet Poly-
mer Technologies Inc. v San Diego v Kalifornii. Mate-
ridly oznacované ako ,Enviroplasty” su zmesované
polymery, ktoré su vhodné pre vylisky, fukané filmy
a dokonca aj pre vldkna a monofily pripravené taveni-
novym zvldknovanim. Zakladné charakteristiky su:
bod tavenia 149—215 °C, hustota 1,1—1,26, taznost
od 33 az do 695 %. Po dobu 45 dni Enviroplast typ
C zdegraduje na 45 %. Mbzu byt tiez pouzité na
aditivovanie do inych plastov k ziskaniu lepSej bio-
degradovatelnosti.

Mikrovlakna v minulosti, dnes a v buducnosti
Man-Made Fiber Year Book 1993, s. 20

Uvadza sa prehlad poznatkov o mikrovldknach od
ich vyvoja z konjugovanych vidken az mikrovidkna
2. generacie, vyznacujuce sa jemnostami od 0,18 do
0,001 denier. Popri zakladnych postupoch pripravy
sa tiez uvadzaju rézne aplikacie mikrovlidken tak,
ako su vyrabané a dostupné u viacerych vyrobcov
v Japonsku. Budidcnost mikrovidken je spojena s vyu-
zZitim niektorych ich Specifickych vlastnosti, ako je
jemny omak, vysoka absorpéna schopnost, vysoka
flexibilita, vysoka €istiaca schopnost a i.

Technické textilie: Arowa/POP-priadze pre
technické textilie
Technische Textilien, Mai 1993, s. T50

Arowa AG — Svajciarsko predstavuje na Tech-
textile nasledovné novinky: vyssie pevné Stiepané
priadze, odburatelné alebo aj antistaticky vybavené
POP-priadze (multifiind priadza ATREX sa vyraba od
r. 1989 pre automobilovy a odevny priemysel, ako aj
sektor zdravotnictva). V tejto oblasti s ponukané aj
jemné multifilamentné hladké priadze a HE/Set kvality
v roznych farbach a jemnostiach od 100 do 500 dtex,
neskané, skané, previrované. Vyrobu vysokopevnych
POP priadzi zastavila Arowa predoSly rok.

Elastomerné viakna pre automobilové sedadla
High Performance Textiles, October 1993, s. 3

General Motors Corp. v Detroite USA vyvinula dvoj-
modulové elastomerné vidkna pre pouZitie na potahy
sedadiel v nakladnych automobiloch. Vidkna su
z termoplastického elastoméru, ako je napr. blokovy
kopolymér butyléntereftalatu a tetrametylénglykolu
alebo blokového kopolyméru butyléntereftalatu
a etylénglykolpropylénglykolu. Vldkna sa vyrabaju
podla schémy, ktora je uvedena v €lanku. Viakna sa
dizia na diziaci stupern 5—7. Priadza je pripravena
z orientovanych a neorientovanych vlaken, preto
takyto material vykazuje dva moduly.

Laminovany polypropylénovy material — novy
druh podlahovin
Chimiceskije Volokna, 1993, €. 2, s. 33

Vyvinuty efektivny technologicky proces pripravy
ekologicky Cistej podlahoviny, ktorou je POP ihlovany
netkany materidl, laminovany POP péskou. Pouziva
sa extrizny spdsob nanasania licnej vrstvy z termo-
plastického PP s pomocou $trbinovej hubice. Netkany
material sa pripravuje z taveniny granulovaného PP
s aerodynamickym dizenim na linke LPP-2400GT.
Podlahovina mdéze byt vyrobena so vzorom nana-
Sanym na osnovu (netkany materidl) alebo s licnou
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vrstvou farbenou v hmote. Uvedené su viastnosti
podlahovin vyrobenych na experimentalnych zaria-
deniach, ich vyhody aj nedostatky.

Aramid-mikrovlaknité priadze pre ochranné odevy
Chemiefasern, Juli/August 1993, s. T152

Nasadenim Twaron-CT mikrovlaknitych priadzi
v balistickych ochrannych vestach sa oproti klasickym
materidlom dosiahla az o 23 % Uspora na hmotnosti
vesty, pri zachovani odolnosti, zvySil sa komfort
nosenia a pohyblivosti v nej. Podstatou toho je vlidkno
o0 jednotkovej jemnosti pod 1,5 dtex, €o umoznuje az
50 % zvySenie pocCtu kapilar vlakna proti doposial
pouzivanému. Napr. priadza Twaron CT ma pri 930
dtex 1000 jednotlivych kapildr. Pri skuSkach viest
s tymto novym materidlom sa pouzila zbran kalibru
9 mm (rad Parabellum), kde musi vesta spolahlivo
zachytit hraniénu rychlost projektilu.

Bezpecénostné prilby
High Performance Textiles, March 1993, s. 7
Bezpecnostné prilby su zhotovené s pouzitim lami-
natu, pozostavajuceho zo Zivicovej matrice obsahuju-
cej dve vrstvy tkaniny s vysokym modulom oddelené
medzivrstvou z balistickej tkaniny. Napr. prva vrstva
je zo skienenych vidken alebo grafitovych vidken
a druhd vrstva grafitovych vldken obsahujuca medzi-
vrstvu z nylonu. Balisticka tkanina je vyhotovena
z elastickych vilaken, aby mohli absorbovat velké
mnozstvo narazovej energie. ldealnou Zzivicou pre
impregndciu je epoxidova. Mézu byt pouzité aj Zivice
polyesterové. Konstrukcia prilieb je zaloZzena na
kombinacii 4 hlavnych komponent.

Elektroluminiscenéné bezpecnostné pasy
High Performance Textiles, March 1993, s. 8
Priemyselné bezpecnostné pdsy, ktoré su kombi-
naciou pulzujucich elektroluminiscenénych svetiel-
kujacich systémov so spédtne odrazavymi tkaninami,
boli uvedené na trh firmou llluminator Safety Light-
ing v Cobham, UK. Svetielkovanie je dostatocne
intenzivne, aby mohlo byt viditelné zo vzdialenosti pol
mile. V kombimacii s 3 M ,Scotchlite“ odrazivou tkani-
nou pasy maju vysoku Uroven odrazivosti. Pasy su
napajané fahkymi 9 V batériami. Elektroluminiscenéné
svetielkovanie je efektivnejsie, nez bodové svetelné
zdroje, zviast v premenlivom pocasi, v hmle, v smogu
a pod.

Jemnejsie mikrofilamenty Twaron
High Performance Textiles, March 1993, s. 1

Nova verzia vlakna ,Twaron CY Microfilament“ bola
uvedena do vyroby u firmy Akzo Faser AG vo
Wuppertale v SRN. VIakna su uréené k pouzitiu do
balistickych viest. Tieto su potom viac flexibilné
a pohodinejSie. Nova verzia viest tieZ poskytuje vacésiu
volnost pohybu, ¢o je extrémne dblezité v hazardnych
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situaciach. Pouzivané ochranné vesty vyrobené
z aramidovych viaken su velmi nepohodiné, pretoze
su vyrobené z mnohovrstvovych tkanin a su prilis
objemné, pokial su vyrobené z klasickych viaken.
Aramidové mikroviakna nachadzaju v tomto smere
vacsie uplatnenie.

Polyesterové vlakno od Eastman Kodak na
hroty do pisacich pier
High Performance Textiles, May 1993, s. 3

Bolo vyvinuté polyesterové viakno pre pouzitie do
pier s plstenymi hrotmi a do gulickovych pier.
Kompaktny zvazok viaken tvori cylinder s kapildrami,
ktoré vytvaraju priestory pre tok atramentu. Textira
a hustota tychto cylindrickych ty€iniek je obdobna ako
v pripade cigaretovych filtrov. Vldkna nemaju profil
kruhovy, ale s ur€itym stupfiom c¢lenitosti. Vlakna
mozu byt tvarované. Mdzu byt tiez pridané aditiva,
ktoré napomdhaju toku atramentu. Modifikaciu
povrchu vidken s vytvorenim ryh mozno robit tak, ze
nehydrolyzované viakno po pdsobeni alkalického
prostredia sa za tepla dizi.

Technické textilie: Tencelové viakna pre rinové
materialy
Technische Textilien, May 1993, s. T50

Na INDEX '93 predstavila Courtaulds Fibres nové
Lyocellcelulézové viakno Tencel (USA 18000 t/rok)
pre pripravu runovych materialov. Na zaklade svojej
pevnosti za sucha i mokra umoziuje vyrobu run
s vysokou pevnostou, hlavne pri nizkych plosnych
hmotnostiach. Vyznaéuje sa nizkym zrazanim vo
vode, ¢o umoziuje dobrd tvorbu rina pri mokrom
sposobe vyroby run (spunlace). Popri pevnosti porov-
natelnej so syntetikou ponudka aj savost a bioodbtra-
telnost celuldzy. Tencel nie je termoplast, avSak
v zmesiach s termoplastickymi vlaknami (PP) je ho
mozné pouzit aj v termoplastike.

Farebne rastuca ekologicka bavina dosahuje
prvykrat vSetky spracovatelské viastnosti
beznej baviny
Melliand Textilberichte, 74, 12, 1993, s. 1197

Na veltrhu Interstoff 93 vo Franfurkte bola odbor-
nému svetu predstavena farebne rastica ekologicka
bavina. Pomocou génovej techniky sa ruskému ved-
covi profesorovi Viktorovi Fursovovi podarilo vypesto-
vat prirodzene zafarbenu bavinu, ktord odstranuje
vSetky nevyhody tradiéného pestovania baviny spoé-
ivajuce v zataZeni zivotného prostredia a pouZiti
chemikalii. Pod nazvom Turkmen Colour Cotton je
mozné ziskat tento produkt uz aj na nemeckom trhu.
Bavina sa pestuje v Turkménsku. Krizenim réznych
druhov baviny a pouZitim génovej techniky vznikli
rastliny, ktoré su odolnejsie voéi chorobam. Podla
profesora Fursovova neexistuju rozdiely v spracova-
telskych vlastnostiach v porovnani s beznou bavinou.



V st€asnosti su k dispozicii tieto farby: bézova,
Cervenohnedad, ultrabiela. Vlidkna st vhodné pre
¢esané priadze do 100 dtex/Nm 100, Ne 60, pritom
sa o€akava, Ce sa tieto hranice posuna.

Firma Asahi vyvinula netkanu textiliu ihlovana
vodnymi tryskami
Nonwovens Industry, 24, 10, 1993, s. 13

Japonska firma Asahi Chemicals vyvinula novu
netkanud textiliu ihlovand vodnymi tryskami. Pri jej
vyrobe sa pouzivaju oxidované PAN vldkna, ktoré
dodavaju vyrobku vybornu odolnost voéi vysokym
teplotam a plamenu. Firma pontka dva typy tejto
textilie — so spojivom a bez neho s hmotnostou 40,
55 a 70 g/m® Materidly si uréené do viakov,
automobilov, pre izolaéné a ochranné ucely.

Netkana textilia na odstranovanie kvapalin
Nonwovens Industry, 24, 10, 1993, s. 16

Spolocnost Tuway American Group vyvinula
netkanu textiliu Nu-Sorb. Je vyrobena z viskdzy, PES
a buniciny. Bez problémov absorbuje patnasobok
svojej hmotnosti a to ovela rychlejsie ako obdobné
bavinené vyrobky. Materidl Nu-Sorb je uréeny na
odsavanie nebezpe&nych rozliatych kvapalin, kde
hrozi moZnost kontamindcie a infekcie. Po pouZiti sa
moZe zakopavat alebo spalovat.

PriedySné nepriepustné membrany a textilné
laminaty
Nonwovens Industry, 24, 9, 1993, s. 22

Firma Berek, USA vyraba priedy$né nepriepustné
membrany a textilné laminaty, vhodné ako materialy,
z ktorych sa $iju pracovné ochranné odevy. Vyzna-
¢uju sa vysokym komfortom a zapezpeé&uju uéinnu
ochranu vod&i chemikalidm, mikroorganizmom, Zia-
reniu a teplu. Ponuka firmy Berek zahrfiia jednak
materialy na jednorazové ochranné odevy, jednak
materialy na odevy, ktoré sa daju az 100-krat prat.
Pri ich vyrobe pouzivaju priedySny kopolyester Hytrel
firmy Du Pont a félie PEBAX firmy Ato-Chem.

Zdravotnicke textilie do operaénych sal — prilezi-
tost pre netkané textilie
Nonwovens Industry, 24, 9, 1993, s. 108

Obavy z moznej nédkazy predovsetkym virusom HIV
spdsobili, Ze zdravotnici venuju vaésiu pozornost vy-
beru vhodnych ochrannych odevov, pomdcok a ma-
terialov. V tejto oblasti sa presadzuju najmé prie-
dysné, nepriepustné, netkané textilie, laminaty a kom-
pozity novej generacie. Su uréené bud na jedno pou-
Zitie, alebo sa daju prat a sterilizovat. Vyrabaju ich
napr. firmy Mélnlycke, Baxter a Johnson and
Johnson. Perspektivy netkanych textilii v zdravot-
nictve si mimoriadne dobré.

Antibakterialna utierka
Nonwovens Industry, 24, 9, 1993, s. 14

Firma Japan Vilene vyvinula novu utierku z netkane;j
textilie P-C-X. Je uréena na odstrariovanie baktérii
a virusov. Vysoka, 99 %-na Géinnost sa dosahuje
vdaka Uprave povrchu netkaného materialu iono-
meni¢ovou zZivicou. Uvedena firma vyvinula tieZ zaria-
denie na Cistenie vody (napr. riecnej) s pouzitim filtrov
z netkanej textilie. Okrem toho sa vyraba Siroky sorti-
ment zdravotnickych a technickych textilii.

Netkané textilie spajané ultrazvukom
Nonwovens Industry, 24, 10, 1993, s. 48
Technologia spajania ultrazvukom bola patentovana
uz v 50—60. rokoch. Neskor sa tato metodologia
roz8irila aj na spdjanie kovov a plastov. Dnes sa
pomocou ultrazvukovych vibracii spajaju kompozitné
materialy vysokej kvality. Proces je pomerne jedno-
duchy, nenaro€ny a Usporny, nezatazuje Zivotné
prostredie. PouZiva sa na spajanie materidlov s odpo-
vedajucou teplotou topenia. Pomocou ultrazvuku vzni-
kaju asepticke, nepriepustné spoje, ktoré zabrariuju
prenikaniu neziaducich €astic. V textilnej vyrobe na-
sleduje zvyc€ajne po spajani ultrazvukom este tepelna
Uprava. Informécia o najvacsich dodavateloch zaria-
deni na spajanie ultrazvukom.

Netkané textilie vyrobené spajanim dvoch
kolmych priadzovych siistav a siete.
Nonwovens Industry, 24, 10, 1993, s. 30

Materialy uvedeného typu zacali vyrdbat v 60.
rokoch firmy Kimberly-Clark, Bay Mills a Milliken.
Vyrabaju sa z jemného PAD hodvabu a éasto sa
laminuju k jednej alebo viacerym vrstvam tkaniva.
Mnohé z nich su vhodné ako vyrobky na jedno pou-
Zitie s vysokou pevnostou a vybornymi absorb&nymi
vlastnostami. Ich cena je zaujimava pre spotrebitelov
a dalSich spracovatelov. Laminovat sa mézu aj siete
vytlaané z polymérov alebo plastov. Pouzivaju sa
napr. ako geomriezky alebo pletiva. Maju formu plo3-
ného utvaru alebo trubicovy tvar, su podla ucelu
pouZitia bud tuh3ie alebo pruznejsie. Vyrabaja sa aj
z druhotnych surovin.

Energetické toky v textilnom zoslachtovani
ITB Veredlung, 39, 4, 1993, s. 20

Energetické néaklady prestavuju v textiinom zoslach-
tovani vyznammy néakladovy faktor. Z vyskumu ener-
getickych vplyvov sa d& zistit, kde je mozné ener-
getickou optimalizdciou procesov a strojov dosiahnut
uspory. Jedna sa o: — inteligentné vedenie procesov
— konstrukéné opatrenia pri stavbe strojov; — pou-
zitie dodato€nych agregatov na dalsie zuzitkovanie
energetickych tokov. V élanku su dalej rozvinuté tieto
moznosti dosiahnutia Uspor energie s uvedenim kon-
krétnych prikladov z oblasti susiacich procesov na
napinacom rame, pracich procesov, dalej su uvedené
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porovnania diskontinualnych a kontinualnych proce-
sov, moznosti zlepSenia vedenia vzduchu atd.

Vplyv silikdnovych zméakcéovacich prostriedkov
na ohmat a mechanické vlastnosti textilnych
plosnych utvarov,
1. ¢ast: Subjektivne a objektivne rozdelovanie
silikénovych zméak¢ovacich prostriedkov
rozdielnej chemickej struktary
Melliand Textilberichte, 74, 12, 1993, s. 1263
Textilné zmakcovacie prostriedky na baze silikonov
ziskavaju vzhladom na svoje vynikajice vlastnosti
6oraz vacsi vyznam. Pritom hraji délezitu ulohu
aminofunkéné produkty. Pdsobenie silikénovych
zmék&ovacich prostriedkov na textilie je mnoho-
stranné a upIné charakterizovanie efektov nie je dnes
mozné ani subjektivne a ani objektivne. V predloZenej
praci sa skimalo, ¢i je mozné pomocou znamych,
jednoduchych, na pracu a investicie nenaroénych
fyzikalnych meracich metdéd stanovit najddlezZitejSie
zlozky pocitu pri ohmatavani, t. j. ,makkost“ a predo-
v3etkym, €i pri tom ziskané Udaje vystacia na relativhe
vzajomné odstupnovanie silikénovych zmékéovacich
prostriedkov rozdielnej chemickej Struktiry subjek-
tivnym posudzovanim. Zistilo sa, Ze vo vacésine pri-
padov umoznilo zohladnenie len 4 velic¢in zistitelnych
beznym pristrojom na skiGSanie pevnosti v fahu na
bezné rozdelenie skiimanych zméké&ovacich pros-
triedkov.

Textilna tla¢ — Quo vadis?
Melliand Textilberichte, 74, 10, 1993, s. 1038

Je zrejmé, ze celkové mnozZstvo potlaceného tovaru
sa na celom svete z roka na rok zvysuje. Suvisi to
jednak s rastacim poctom obyvatelstva, ale aj so
stupajucou spotrebou textilii v prepocte na obyvatefla.
Tento prirastok je podmiefiovany médnymi vinami
a v jednotlivych zemepisnych oblastiach je rozdielny.
Zvysuje sa aj podiel potlaceného tovaru na celkovom
mnozstve zoSlachtenych textilii. V poslednej dobe boli
vytvorené nové druhy tovarov. Volny €as a novy
spdsob zivota sa odzrkadluje napr. v potlacovanych
Sportovych odevoch. V ¢lanku su uvadzané materialy,
ktoré sa najCastejSie potlacaju (zvacsa materidly na
baze celuldzy, resp. zmesi s polyesterom), pouzivané
triedy farbiv (pigmenty a reaktivne farbiva), tlacia-
renské stroje, posledné novinky v tejto oblasti a vyh-
liadky do budicnosti.

Novy systém na kontrolu zvyskovych chemikalii
pre mokré zoslachtovanie
Melliand Textilberichte, 74, 12, 1993, s. 1248

Po naroc¢nej vyskumnej a vyvojovej praci je dnes
k dispozicii v praxi vysku§ana, patentovana meracia
a regulaéna technika pre zoS$lachfovanie ,Just-in-
time“. Nova metdda je oznatovana ako Chemocon
a zarucuje rychlu a pomerne lacna a kvalitnu kontrolu
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zvySkovych chemikalii na pohybujicom sa materiali.
Metdda je zalozena na nutenej desorpcii a rozpustani
zvySkovych chemikalii extrakciou vodou. Tym sa
ziskaju informacie o vnutornom stave pohybujuceho
sa materidlu. Extrakt sa nepretrzite analyzuje a evi-
duje prisluSnou senzorovou technikou. Na zaklade
predpisanych a zadanych hodndt sa automaticky
optimalne nastavuju a reguluju prislusné veli¢iny
pre dany upravarensky stupen: plakacia voda,
teplota, pridavanie chemikalii, rychlost tovaru
v prediprave (vyvaranie, parenie, mercerizacia,
bielenie, atd.). Tym sa dosiahnu uspory vody,
energie, chemikalii pri rovnakej, resp. zlep3enej
kvalite zoSlachtovania.

Nové cesty u recyklacie kobercov
ITB Veredlung, 39, 4, 1993, s. 40

V zapadnej Eurépe sa musi po pouziti roéne
zlikvidovat 1,5—1,7 mil. textiinych podlahovych krytin.
Nemozno sa preto ¢udovat, Ze popri kvalite textilnych
podiahovin sa do popredia stéle viac dostava otazka
moznosti ich likvidacie, resp. opétovného spraco-
vania. Klasické postupy likvidacie sa zacinaju javit
ako nedostatocné. V ¢lanku su uvedené a popisané
niektoré efektivne moznosti dalSieho vyuZitia uz pou-
Zitych textilnych podlahovin (postup Down-Cycling,
termicka recyklacia odpadov z PAD 6 atd.). Popisany
je aj konkrétny pripad recyklacie surovin na priklade
vSivanej kobercovej podlahoviny.

CUT’93 - Odborny veltrh techniky zivotného
prostredia v Erfurte/Durinsku
Melliand Textilberichte, 74, 12, 1993, s. 1240

Po tretikrat prezentovalo 121 vystavovatelov
v diioch 13.—15.9.1993 v Erfurte Siroké spektrum
noviniek z oblasti Zivotného prostredia a techniky,
spracovania a likvidacie odpadu, Gpravy odpadovej
vody, ekologicky cistého ziskavania energie,
ekologickych stavieb a dalSich tém. Textilny priemysel
bol zastipeny predovietkym vyskumom ako napr.
materialov, chemické vlakna, recyklacia, technika
zivotného prostredia atd.) a Saskym vyskumnym
ustavom textiinym v Chemnitzi, ktory na zéklade
exponatov technickych textilii, napr. na vyuzitie
solarnej energie textilnymi prostriedkami, recyklacie
textilu, spracovania lanu, ran/geotextilii, ochrany zivot-
ného prostredia v textilnom zo$lachtovani atd.,
poskytol podnety pre vyuzitie takychto textilii.

Univerzalny pristroj na skusanie pevnosti v tahu,
tlaku a ohybe
ITB Garn-Flachenherstellung, 39, 4, 1993, s. 98
Firma Zwick GmbH + Co. ponuka novy univerzalny
pristroj na skisanie pevnosti v tahu, tlaku a ohybe
na textiliach, papieri, elastoméroch, obalovych materi-
aloch atd. Pristroj je optimalne naladeny na aktualne
skiSobné poziadavky s menovitym zatazenim 2,5 kN.



Rozsiahly program prisluSenstva umoziuje
pouzivatefovi zostavit vyhotovenie skuSobného
zariadenia podla jeho S3pecidlnych pozZiadaviek.
Pristroj sa vyznacuje dlhym zdvihom (max. 850 mm)
a idedlne splia poziadavky podfa ISO normy 9000.

V textiinom priemysle existuje pren Siroké spektrum
pouzitia, napr. pre tahové skusky DIN 53 857, skusky
zakotvenia slucky atd. K dispozicii je aj Specialny
priebeh skusky na skusanie odolnosti voéi posunu niti
vo Sve podla DIN 53 868 alebo Marka + Spencera.

Patenty

Nabytkova textilia
US 5192601, Majitel: Dicey Fabrics Inc., B 32 B 7/00
Nabytkova textilia pozostava z tkanej vrstvy
z termoplastickych vlaken s réznou teplotou topenia
a spodnej netkanej textilie. Niektoré termoplastické
vldkna vycnievaji z tkaniny a pdsobenim teploty
atlaku sa spoja s netkanou textiliou. Tkanina je
vyrobena z polyolefinovych vidken. Textilia ma prijem-
ny ohmat a dobru rozmerovu stalost. Pri jej vyrobe
sa nepouzivaju chemikalie, ktoré ohrozuju zivotné
prostredie.

Nehorlavy material na postelnu bielizen
US 5215815, Majitel: Fabrite Laminating Corp., B 32
B 7/00

Material na postelnu bielizen, vhodnu do nemocnic,
je laminat, ktory ma dve vrstvy. Prvou je nehorlava
ba/PES pletenina, druhou nehorlavy PVC material.
Navzajom su spojené nehorfavym lepidlom, napr.
etylénvinylchloridom, etylénvinylacetatom a pod. Prva
a/alebo druha vrstva méa antimikrobne vlastnosti.
Material je trvanlivy a je uréeny na viacnasobné
pouzitie.

Spodsob vyroby podlahovej krytiny a tapety
BR 3751/91, Majitel: Moraes, J. A., D 06 N 3/06

Na textiliu z baviny, PES, sisalu a pod. sa nanésa
zmes, ktora sa pripravi zmieSanim kremenného
piesku, skleneného prasku a/alebo inych mineralov,
ktoré mozu byt vopred zafarbené, so syntetickou
zivicou, kaucukom, latexom, PVA, PVC a pod.
v mnozstve 10-50 objemovych %. Po suSeni pri 40-
200 °C nasleduje kalandrovanie a uprava povrchu.
Mézu sa nanasat aj dalSie vrstvy Zivice. Vyrobok ma
dobru pevnost a pruznost.

Farbenie celulézovych vlaken reaktivnymi
farbivami
GB 2261882, Majitel: Sandoz Ltd., D 06 P 5/00, 3/66

Material sa najprv impregnuje vodnym roztokom,
ktory obsahuje 5—25 g/l hydrouhli¢itanu sodného
alebo draselného a 0—10 g/l zmacacieho prostriedku.
Potom nasleduje farbenie reaktivnymi farbivami meto-
dou napustanie-parenie. Kupel obsahuje monofluoro-
triazinové alebo fluorochloropyrimidinové farbivo a
nitrobenzénsulfonat sodny. Farbivo sa fixuje pri
teplote 100—105 °C parou 1—5 min.

Textilia s vysokou adsorpénou schopnostou
DD 301589, Majitel: Bundesamt Wehrtechnik U.
Beschaffung, A 62 D 5/00

Textilia s vysokou adsorpénou schopnostou sa
pouziva na vyrobu ochrannych odevov, filtrov, respira-
torov, kolektorov v senzoroch pre toxické prostriedky.
Vyréba sa z baviny, PAD, PES a pod., na ktory sa
nanasa pena koagulovaného polyméru v hribke 0,6—
2,5 mm. Objem pérov je 0,4—0,9 cm®g, vnatorny
aktivny povrch 250—650 m?/g a velkost éastic 100—
200 mikrénov. Materidl chrani pred nebezpeénymi
chemikaliami (parami a aerosolmi), mdéze sa prat
a opéatovne pouzif.

Tepelnoizolaény material
DE 4139180, Majitel: Emendoerfer Nacht Baur
Vliesstoffe, F 16 L 59/00, B 32 B 5/06
Tepelnoizolacny material vhodny napr. pre staveb-
nictvo sa vyraba zo zmesi vinenych a kapokovych
vldken. Obsah kapokovych viaken je 50—10 %. Plst
sa mdze upravovat nehorlavym prostriedkom napr.
boraxom a méze sa vpichoval. Ma dobré izolacné
vlastnosti, je relativne lacna, vyrdba sa z prirodnych
materialov, neznecistuje Zivotné prostredie. Mdze sa
tvarovat.

Spojivo pre vyrobky z minerainej viny
SU 1740503, Majitel: Bokinskii Heat Insulating Ma-
terials WKS, B 28 B 1/52, E 04 B 1/78

Spojivo obsahuje lignosulfonaty modifikované poly-

59



glykolmi (50—58 hmot. %). Spojivo sa pripravi roz-
pustenim lignosulfonatov vo vode. Do tohto roztoku
sa pridava mocovinoformaldehydova zivica rozpustna
vo vode (2—3 % mnozZstva lignosulfonatov). Zmes
sa nana$a na material z mineralnej viny v mnozstve
3,2—3,8 %. Upravuju sa fiou napr. izolacné materialy.
Spojivo zlepSuje ich pevnost a pruznost.

Vodiva netkana textilia na vyrobu filtrov
US 5213882, Majitel: Gore and Assoc. Inc. WL, D
04 H 1/08, B 01 D 39/10

Vodiva netkanad textilia sa vyraba zo zmesi elek-
tricky vodivého PTFE vlakna a syntetickych fluoro-
uhlovodikovych viaken. Cas vybijania nepresahuje 5
sekund. Materidl je vo forme plsti a pouziva sa ako
filter. Je odolny voci kordzii, stabilny a pruzny v Siro-
kom rozmedzi tepl6t. Vodivé vlakna z expandovaného
vodivého PTFE obsahuju 20 hmot. % sadzi a 80 %
PTFE Zivice vo forme jemného prasku. Plst ma
hmotnost 600 g/m2 a hrubku 0,8 mm. Povrstvuje sa
vodnou disperziou kopolyméru fluérovany etylén/
propylén a susi sa pri teplote 200 °C po dobu 8 minut.

Pist do interiérov automobilov
US 5217799, Majitel: Japan Vilene Co. Lid., D 04 H
1/08, B 32 B 5/06

Material vhodny do interiérov automobilov sa vyraba
z vpichovanej plsti, impregnovanej emulziou styrén-
akrylatového kopolyméru. Na jeho rubovui stranu sa
laminuje rino z termoplastickych vidken s teplotou
topenia 110—125 °C v hribke 10— 300 mm. Material
sa pouziva na obloZenie stropov vozidiel, batozino-
vého priestoru, obloZzenie dveri a pod. Materidl ma
prijemny ohmat, je trvanlivy a ma dobrd rozmerovu
stalost.

Polyesterovy vypinkovy material
JP 115534/93, Majitel: Unitika Ltd., B 68 G 1/00, D
04 H 1/54

Material sa vyraba z PET viaken, ktoré sa spajaju
v bodoch dotyku pomocou vldkna polyamidového
typu s teplotou topenia 110 °C, ktoré je hlavnym
spojivom. PET vlakno ma 2—200 den. Upravuje sa
prostriedkom s niz8im bodom topenia ako ma poly-
ester a tento pripravok obsahuje kyselinu tereftalovq,
izoftalovu a etylénglykol alebo dietylénglykol. Material
ma prijemny ohmat a nezmrstuje sa.

Spajanie termoplastickych materialov
DE 4138578, Majitel: Naue Fasertechnik GmbH und
Co KG, B 29 C 43/28

Pevny spoj medzi termoplastickym materidlom
a textiinym materidlom sa dosiahne tak, ze sa termo-
plasticky material zohreje a tlakom sa spoji s textiliou.
Termoplastickym materidlom je napr. geomriezka s
vystupkami, vyrobena z POP alebo PES. Textilny
material je netkany material, tkanina alebo pletenina.
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Patentuje sa aj zariadenie (lis) na spdjanie termo-
plastickych materialov.

Voskovana zubna nit
SK 277682, CZ 277802, Maijitel: Vyskumny ustav
chemickych vidken, §. p. Svit, A 61 C 15/00, 15/04
D 01 F 6/06

Voskovana zubnd nif pozostavajica zo zvazku
polypropylénovych jemnych fibril, pricom jednotlivé
hladke fibrily z polypropylénu majd nekruhovy prie¢ny
rez, jednotkovu dizkovi hmotnost od 5 do 8 dtex,
celkovu dizkova hmotnost od 400 do 1200 dtex a
povrch nite je upraveny 15 az 35 % hmot. parafino-
vého vosku, napr. s obsahom 5 az 20 % hmot.
véelieho vosku a 0,5 az 5,0 % hmot. mentolu, resp.
inej lieCivej afalebo aromatizujicej latky, s teplotou
méaknutia 55 az 65 °C.

Sposob vyroby polypropylénovych viaken so
zvysSenou pevnostou
CS 277255, Majitel: Vyskumny ustav chemickych
vlaken, 8. p., Svit, D 01 F 6/06, D 01 D 5/16
Vynalez sa tyka sposobu vyroby polypropylénovych
vlaken s pevnostami 6,0 az 7,5 cN/dtex pre primerané
technické aplikacie. Vlakno pri celkovom deformac-
nom pomere 7,0 az 7,5 prechadza druhou deformac-
nou zoénou tak, ze sa vedie na ¢ast galety so skoko-
vou zmenou priemeru s vySSim priemerom a odvadza
sa Castou galety s niz§im priemerom, pricom obidve
Casti galety maju rovnaku teplotu.

Polypropylénové monofilné chirurgickeé Sijacie
nite
EP 526759, Majitel: US Surgical Corp., D 01 F 6/06,
A61L17/00

Sijacie nite pripravované z izotaktického PP s hod-
notou IT 2—6 g/10 min. sa pred tepelnou Gpravou
(150 °C, 10 min.) nechaju po vydIZzeni na pomer 6—7
niekolko dni ustalovat. Takto vyrobené nite maji pod-
statne nizs§iu hodnotu vnatorného napétia a vysSiu
pevnost v slucke. Podla konecného kalibra nite sa
voli diziace médium (pre kalibre pod 4/0 vo vyhrie-
vanom kanali pri 90—180 °C, nad 3/0 v 80—98 °C
vode). Nite s kalibrom pod 6/0 sa podrobuju dodatoc-
nej tepelnej Uprave. Velmi podrobny priklad pripravy
niti z PP 4,5 g/10min.

Priprava polyesterovych zmesi pre viakna

a plastické vyrobky

WO 2 122/93, Majitel: Hoechst Celanese Corp.,

C 08 G 63/189, D 01 F 6/84, D 02 G 3/48
Polyester obsahuje Strukturne jednotky odvodené

od a) 2,6-naftaléndikarboxylovej kyseliny, b) 4,4-di-

benzoovej kyseliny a c) etylénglykolu, ale neobsahuje

jednotky odvodené od kyseliny tereftalovej vo va¢som

mnozstve ako 50 % zo vSetkych jednotiek na baze

dikyselin. Pomer poctu monomérnych jednotiek



odvodenych od a) ku b) je vacsi ako 1:3. Tiez je
chraneny postup pripravy vysokomodulového vlakna,
vlidkno ako také a vyrobky z tohoto typu polyesteru.
Vldkna sa vyznacuju vysokymi pevnostnymi charak-
teristikami a modulom a pouzivaju sa napr. pre vyrobu
pneumatik (kordy). Priklad.

Kondezovanie par zo zvlaknovacieho ktipela
DE 4 121 300, Majitel: Ebner and Co Anlagen and
App KG., D 01 F 13/00, B 01 D 1/00, 5/00

Pre kondenzaciu par uvolfiovanych zo zvldknova-
cieho kupela, s recirkulaciou kyseliny sirovej, je zvlak-
fovaci kupel pouzity na chladenie kyseliny sirovej
a potom chladeny je vo vakuu. Systém sa vyuziva
pri priprave viskdézového hodvabu a vzhladom na
zlozenie sa zvlaknovaci kupel chladi z 35—40 °C na
0—15 °C za suéasného odparovania, pricom krysta-
lizuje siran sodny. Metdda zvysuje celkova efektivnost
vakuového chladenia a krystalizacie. Priklad.

Sposob vyroby polyamidovych viaken so
zvySenou produktivitou
EP 417628, Majitel: Rhéne-Poulenc Fibres, D 02 F
6/60

Vyznacuje sa pridavkom 0,05 az 1,0 % kremicitych
sadzi s velkostou &astic 5 az 15 nm vo forme dis-
perzie v polyamide, pri€om pouzity polyamid je
totozny s polyamidom pouzitym pre pripravu vidken.
Disperzia sa pridava ku tavenine polyamidu. Zmes
sa zvlaknuje, chladi sa plynom na teplotu prostredia,

vlakna sa preparuju a navijajua pri 4200 az 5800 m/
min. Pri tychto rychlostiach je zvy3enie produktivity
11 az 25,5 % oproti procesu bez pouzitia kremicitej
disperzie.

Prevencia vykyvov farebného odtiena pri
taveninovom zvlaknovani v hmote
DD 300785, Majitel: Maerkische Faser Premnitz AG,
D 01 F 6/62, D 01 D 1/09, D 01 F 1/06

Vykyvy farebného odtiena pri taveninovom zvlak-
novani farebnych polyesterovych vidken signalizo-
vané kazdych 30 s redukuju davkovanie hlavného
cerpadla a minimalizuju sa druhym signalom, ktory
preruduje privod farebného koncentratu. Hodnota dav-
kovacieho (privodného) pomeru je uloZzena a je nasta-
veny novy prietok v desiatich krokoch, ktory je spoci-
tany tak, aby odpovedal novému prietoku davkova-
ného Eerpadlom. Po vyrovnani podmienok zacina
systém pracovat opét za pévodnych (ulozenych) pod-
mienok. Vysledkom je lep8ia farebna rovnomernost.
Priklad.

Zvlaknovaci blok pre syntetické viakna
DE 4 225341, Majitel: Barmag AG., D 01 D 4/06
Zviaknovaci blok pre syntetické vlakna pozostava
z puzdra, v ktorom je plasticka tavenina filtrovana
a drzana pod tlakom. Medzi filtrom a hubicou je zmie-
Savac. Vyhodou usporiadania je skuto¢nost, ze
tavenina je homogenizovana za rovnakych pod-
mienok, éim dochadza ku zlepSeniu kvality viakna
vychadzajuceho z hubice. Nakres.
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