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Mili priatelia!

Prichddzame k Vdm s novfm odbornfm dasopisom, urdenfm pracovnikom v odbore vldkien
a textilu.

Na jeho zaloleni sa podielhli tri in5titucie - Vyiskumnf fstav chemickfch vldken vo Svite,
Vfskumnf fstav texti lnej ch6mie v Zil ine a Katedra vldkien a texti lu na CHTF STU
v Bratislave, ktor6 majf spolo6nf zdujem: roz5irovat, vyuZivat a uchovdvat vfsledky vedec-
k6ho vfskumu, rlivoja a vyiroby v spomlnanej oblasti.

easopis vznikd spojenim dvoch zanikajucich periodik - dasopisu Chemick6 vldkna
(VUCHV) a casopisu Textil a ch6mia (VUTCH). Na ich tradlcii chce zalolil tradfciu novf,
s cielbm uZ5ie spdjat zdkladnf dldnok vfrobku - vldkno s produktom jeho vyuZitia - textiliou.

Novf dasopis poskytuje priestor pre publikovanie pOvodnfch prdc v5etkfm pracovnikom
v oblasti vldkien a textilu i v pribuznfch oblastiach. Vydavatelia maju zdujem o p6vodn6
prdce s tematikou vliskumu a vfvoja technologickfch postupov a strojnotechnologickyich
zariadenf na vfrobu vldkien a textilnfch 0tvarov, fyzikdlno-analytickfch i d'alSfch postupov
ich hodnotenia. Privitame i prlspevky zameran6 na ekol6giu, ekonomick6 rozbory a rivahy
i fdaje charakteru Statistick6ho, rozlidn6 prehl'ady o rozvoji 4iskumu a niroby vldkien a textilii
unds i vzah ran i c l .

Vydavatelia chcti spolupracovat s 6o naj5ir5im okruhom prispievatelbv a ditatelov.

Vyiznamnou zmenou v charaktere nov6ho 6asopisu je uverejiovanie jeho nosnej odbornej
6asti v jazyku anglickom. Viedla nds k tomu snaha pomOct prezentovat dasopis aj v zahranili
a prenikn[t do zndmych svetovfch referdtovfch dasopisov. K medzindrodn6mu charakteru
dasopisu iste prispieva aj vytvorenie redakdnej rady s 0dastou vfznamnfch predstavitelbv
odboru z inlich krajin z obidvoch oblasti.

Predpokladdme, Ze i pre vddSinu na5ich ditatelbv anglick6 6ast dasopisu nebude probl6-
mom. Pre ostatnych ponfkame moZnost v pripade z6ujmu vyZiada{ si od autora pOvodnf
text uverejnenej prdce.

Redakdn 6 rada v mene vydavatel'skyich organizdcii vyslovuje presveddenie, Ze novf dasopis
Vldkna a textil sa stane 06innfm sprostredkovatelbm vfmeny najnov5ich poznatkov o vldk-
nach a o moZnostiach ich spracovania do plo5nlich i infch 0tvarov. Verime, Ze moZnost
publikovat svoje odborn6 prdce vyuZijri vSetci tvorivl a zanieteni pracovnici tejto vfznamnej
s0dasti priemyslu a prispej0 tak k jej vyirazn6mu rozvoju.

lng.Daniel Kello, CSc.
vfkonnyi redaktor dasopisu
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Dear fr iends,

This is the f irst issue of a new journal to meet the interests of engineering and scienti f ic
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  (VUCHV), Research Inst i tute of Chemistry of Texti les (VUTCH) in Zi l ina
and Department of Fibers and Textiles at the Faculty of Chemical Technology, Slovak Tech-
nical University in Bratislava, having a joint intention, to provide, ut i l ize 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 exist ing magazines
- Chemicke vldkna (VUCHV) and Texti l  a ch6mia (VUTCH). Their tradit ion 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 - f ibre and i ts fabric - text i le.

The new journal VLAKNA A TEXTIL (FtBRES AND TEXTILES) offers space for publ ish-
ing new art icles focused on problems of f ibers and text i les 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
physicoanalyt ical and other methods for their evaluation. We also wil l  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 wor ld.

The editors want to cooperate with many contributors and readers. A significant new fea-
ture of the magazine wil l  be i ts presentation in English language. This decision fol lows from
the effort to present the journal worldwide and to gain access to noted abstract journals. An
editorial board consist ing of dist inguished scientists from al l  over the world, involved in the
above mentioned two f ields, wi l l  contr ibute to the international character of this journal.

We hope that English wil l  not be a language barrier for the majori ty of readers. Neverthe-
less, the author wil l  offer the original version of the contr ibution.

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.

lng. Daniel Kello, CSc.
Production Editor



CARPET YARNS FROM POLYAMIDE 6
WITH IMPROVED ELASTIC PROPERTIES

A. Marcindin, A. Ujhelyiovd, *L. Va5ko, *S. Masarech

Facuttv*'!;r:ff 
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ln 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 samp/es of commer-
cially produced poly-e-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 pa6ore 6stlu HccneloBaunrrr 3.rracrnqecKue ceolicrga lroxnattn,[ubrx BonoKolr H hx 3aBucu]\tocrb or
peonornrrecKnx cBorlcrB pacrrJraBa B y3KoM .lnana3orre cpeAneri MoireKynapnotl uaccbr noJIHMepa. /],rn
i lonyqeHuf l  3Kcf iepr.{Merr l 'arbubrx perynbra'ros 6urn or leuerbr o6parur,r  noJruaMt{ la n EI[0 BoiroKor.
Pery,rrralbr noKa3anr.{ Ha }re nprMoyMepuyrl 3aBr4cuMocrb Me)KAy BR3Koclbto i lonnMepa u qacrbxl 6ucoro-
gnacrr4qecrora leQopl\taunn 6olotcoH r43roroBneHHbrx npr4 co6,rnAeHI,rt4 ycJtoBblrafr trenpel)blBuoro npouecca.
3ra :asucr4Mocrb 6rrra ro)Ke y'rBeplelra [pr4 ouerrKe csorlcrg MoreJrbnbrr xonpa,refr.

In der vorliegender Arbeit wurden e/astrsche Eigenschaften von Poly-e-kaprolactamfasern und deren
Abhiingigkeit von rheologischen Eigenschaften einer Polymerschmelze in einem schmalen Bereich
der durchschnitlichen Molekiilmasse elnes Polymers fesfgeste//t. Experimentelle Resultate gewon-
nen durch die Bewertung des direkten Zugriffs von Proben aus einem komerziell erzeugten Poly-e-
kaprolactam und BCF-Fasern fur Tepiche weisen auf eine indirekt proportionale Abhiingigkeit zwischen
der Viskositdt der Schmelze des Polymers und dem Anteil der hochelastischen Deformation von
Fasern hergestellt unter standarden Bedingungen eines kontinuirlichen Prozesses. Diese Abhiingigkeit
wurde auch bei der Bewerung von Gebrauchseigenschaften von Modelltepichen bestetigt.

V prdci sa stanovili elastickd vlastnosti poly-e-kaprolaktl,movych vlakien a ich zdvislosf od reologic-
k,ich vlastnosti polym€rnej taveniny v lzkom rozmedzi priemernej molekulovej hmotnosti polymdru.
Experimentdlne v,fsledky zt'skand z hodnotenia ndhodne vybrat,ich vzoriek komerhne vyrdban6ho
poly-e-kaprolaktdmu a BCF vldkien kobercovdho typu poukazujI na nepriamo1mernl zdvislosf medzi
viskozitou taveniny polymdru a podielom vysokoelastickej deformdcie vl1kien pripraven,ich za Stan-
dardnych podmienok kontinudlneho procesu. Tdto zdvislosf bola potvrdend tie{ pri hodnoteni 1litko-
v,ich vlastnosti modelov,ich kobercov.

INTRODUCTION

Elastic properties of poly-s-caprolactam (PA6) fibers
are Eletermined 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
smalf tensions 11, 21.

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-€-caprolactam fibers [3-1 1].

Poly-e-caprolactam fibers behave under the defor-
mation as viscoelastic materials. A nonlinear char-
acter of viscoelastic behavior of poly-e-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 f rom 2500 to 45OO m min-1. 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-
t ical ly depend on the deformation condit ions [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 PA6 fibers was worked out
by Stalevic [14]. The method is especial ly suitable
for PA6 f ibers, and for other f ibers [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 al l  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 propert ies of the melt and
deformation properties of the oriented system are
primarily the result of molecular structure, it is possi-
ble to expect unambiguous correlat ions.

EXPERIMENTAL SECTION

Materials

Poly-e-caprolactam and commercial air-textured
poly-e-caprolactam fibers prepared from it (PAO fibers)
- carpet type, (Chemlon a. s.) were used. Viscosity
and some other propert ies of polymer are l isted in
Table 1 .

Preparation of model PA6 f ibers

The model untextured PA6 fibers were prepared on
a laboratory pilot plant from the same samples of
poly-e-caprolactam. The following spinning conditions
were employed: melt and spinning temperature -
265'C, speed of spinning - 600 m min-l ,  draw ra-
t io - 3.5, radius of f ibr i l  -  22 pm.

Methods

Viscosity: Molecular structure of the PA6 polymer
was determined by viscosity [4] measured on the
Hopler Rheovlscosimeter according to Huggins in m-
cresol at 25 "C.

Rheological properties: For the measurement of
rheological propert ies of the melt a capi l lary
v iscosimeter ,  type M 201 .1,  was used.  Fol lowing
working condit ions were applied: share tension (r)
104-105 Pa, temperature 250-270 "C, capillary ra-
d ius (R)  0.5 mm, capi l lary  length ( lo)  10 mm.

For share tension (z) and share rate (y) following
relat ions were used:

, .  =  l l 'R  
1 t ;

o.=Ki  n  (3)  ,=*  ro l r?=3 (s)
T"

in which Ap - pressure difference at the inlet and
outlet of capillaryi i,", zr- share rate and share stress
on the wall of capillary, resp.; K - coeficient; T1 -

viscosity; n - index of pseudoplastici ty; V - the
volume of melt per unit  t ime.

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-1, resp. Elastic propert ies
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- t .

A diagram of elast ic values (Fig. 1b) was obtained
from hysteresis loops. From this diagram the follow-
ing quanti t ies were determined:
- elastic extension €d dccording to Figs. 1a, b
- elastic deformation work A",
- elasticity degree f (%) - defined as the ratio elas-
tic extension (e"1) vs. total extension (€J (Figs. 1a, b)

o,=[#;j (;)"',',

ACZA
1,  =  - . 100  (9 )

aczo

/ \
, '= l 

t" 
l  .r oo (6)

I t ,  /
4a (/o) - defined as the ratio
work An vs. total deformation

- elastic efficiency
elast ic  deformat ion
work A,

A.,
1er = ---:l 100 (7)

Ar

€.
A, = [o de (8)' t

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

Tab. 1. Basic characteristic of polyamide 6, viscosity in H2SO.and in m-cresol at 25 'C

Sample Specific viscosity Content of low-mol. Content of HrO

4 H2SO. tractionl% o/o
[4] m-cresol

Huggins
sec. virial coefficient

Huggins

1
2
3
4
5
6
7

2.99
2.99
2.95
2.99
2.92
3.02
2.94

2.89
2.99
3 . 1 2
2.83
2.96
2.70
2.93

0.049
0.062
0.055
0.034
0.041
0.019
0.039

2.40
2.01
2.23
2.29
1 . 9 5
2 . 1 5
2.06

0.040
0.145
0.063
0.060
0.143
0.106
o.102
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Tab. 2. Non-Newton flow index (n), consistency coefficient (K)

and apparent viscosity (4) at two share rates (t1 = 20
s-', i/r= 80 s-1) in polyamide 6 dried at 80 "C in vacuum
(60 Pa)

time of drying 4 t

o. cL-, AT

o
Fig. 1. Hysteresis loop (a) and diagram of

o = f(a)

b
elastic values (b),

Compliance: By this method the time dependence
of the extension of fiber with a length of 1 mm (e)
under different constant tension was measured. An
initial tension of 0.2 MPa was used for elimination the
texture [14,  18] .
Determlnation 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 dur ing the Tetrapode test  (CS-

Standart 804407, ISO / TC BB / SC 12 N 1 19)
D) Carpet thickness loss on FC 03 (Standart VUV

Brno 3227261-02-74)

RESULTS AND DISCUSSION

Poly-e-caprolactam for rheological measurements
was dried at a temperature of 80 oC 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 pseudoplastici ty index n involved in the Ostwald
de Waele relat ion (Tab. 2). This is a result of a de-
crease in the plastification effect of water in polyamide

589 521
1 3 1 8  1 0 4 0
1955  1503
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 t 20 0/o

on a average at constant shear rate. The pseudo-
plastici ty index n also changes over the range 0.8-
0.9, while the higher effect ive viscosity corresponds
to a lower value of n (higher deviation from Newtonian
flow).

A comparison of results (Tab. 3 with Tab. 2) and
molecular characterist ics 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 melt ing and rheological measure-
ments. The plast i f icat ion 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 ,, intr insic" plast i f icator during the f low.
Activation energy of the flow decreases with increas-
ing viscosity and higher deviat ion from Newton f luid
(Tab. 3). From these results i t  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 [4] in H2SO4
are minimal. A similar analysis in m-cresol does not

Tab. 3. Flow properties of PAO at two share rates (n= 20s-r,

n = 80s-t) and temperatures of 250 "C and 270 oC,

E, and E, - activation energies flow

0 hour
24 hours
48 hours
72 hours

774
2089
3436
4381

0.91
0.84
0 .81
0.79

't

l P o s l

2 5 0 0

1  500

500

-\

\  r \ r
\ \

\- r.
! t \ ^  \

\a 

--Y-'

\-o-o--o-

-O-O-O-O 
O.

T = 2 5 0 ' C T = 2 7 0 " C E1 E2

Sample n 4t
P a s

4 z n 4 r
P a s  P a s

4z kJ kJ
Pa s mol-1 mol- l

s0 90
t l kPo l

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, O
- 24 hours of drying, O - 48 hours of drying, a - 72
hours of drying

972 794 37 39
933 733 44 48
881 668 44 48
813 646 54 54
733 624 s8 53
653 589 75 57
589 501 65 63

10 1 0.81
2 0.84
3 0.84
4 0.83
5 0.85
6 0.87
7 0.86

1462 1349 0.79
1349 1096 0.81
1274 1080 0.81
1288 1023 0.82
1202 977 0.89
1230 955 0.93
1023 851 0.91

Fig. 2.



Tab. 4. Mechanical and elastic properties of commerciall pro-
duced textured polyamide fibres

d
l M P o l

3 3 0

3 1 0

290

Sample Tenacity Elongation
o €

MPa  %

Elasticity Elastic
degree efficiency Compliance

e r e t J
o/o o/o % GPa-l

64 42
6 4 4 r ' .
70 54
75 54
75 57
78 71
86 71

1 344
2 343
3 321
4 306
5 304
6 302
7 285

50.4
57.6
52.9
45.5
54.0
52.3
47.8

269
179
125
179
170
152
134

offer an unambiguous dependence for the viscosity
values of the polymer melt. From viscosimetric meas-
urements i t  fol lows 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 vir ial  vis-
cosity coefficient was estimated. This confirms the
prediction of the primary influence of molecular poly-
dispersity on the rheological propert ies of polymer.
ln 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 H2SO4 has only an orientation value for the po-
lyamide from the standpoint of its treatments.

From the results of mechanico-physical properties
of polyamide f ibers i t  fol lows that these are in a di-
rect relation to the rheological properties of the melt.
ln agreement with the theory, the higher tenacity of
f ibers corresponds to higher values of effect ive vis-
cosity fl-abs. 3, 4; Fig. 3) and it holds for model fibers
too (Tabs. 3, 5).

At constant spinning and drawing condit ions, poly-
amide fibers show an inversely proportional relatlon-
ship between tenacity and elasticity expressed by one
of the values obtained by the hysteresis loops method
(ro, 4,."r) or compliance (J) (Tabs. 4, 5). lt 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-

Tab. 5. Charakterization of model polyamide fibers (spinning,
age orientation of the fiber)

Fig. 3.

500 600 700 ' i lPos 
I

Dependence of tenacity (o) on viscosity (nr) at 270 "C

t'
lo /o ]

I 22t,

600 800 1000n[tpos]

Fig. 4. Dependence of elastic degree (e') and compliance (J)
on viscosity (n,) at 270 "C

dences were found also between elasticity and acti-
vation energy of PAO melt f low (Fig. 5). Following the

"zio na1:

to
lo/o)

8 0

n

d
l M P o l

3 3 0

310

2 9 0

n  60  go_n
E I k J .  m o l ' ]

Fig. 5. Dependence of elasticity degree (e') and tenacity (o) on
activation energy (E.') at 250 "C

mechanico-physical and elastic properties, compliance and aver-

o\ l-
O-O f

Pressure before
Sample the spinnered

MPa

Stress under
the spinnered

cN

Tenacity
o

MPa

Elongation
t

o/o

Compliance Speed of sound Average
J c orientation

% GPa-l km s-l lu

1
2
3
4
5
6
7

4.0
4.5
4.5
5.0
4.5
4.0
5 .0

72
64
65
52
50
53
45

279
257
268
207
184
1 9 0
1 9 5

55
60
55
60
85
65
75

1 369
1 209
992

1  1 5 7
895
826

1 . 7 7
2.09
1 . 7 2
1 . 8 1
2.O2
1 . 7 9
1 . 7 9

0.50
0.64
0.47
0.52
o.62
0.51
0.49
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Fig. 6. Dependence of elasticity degree (d) and compliance (J)
on non-Newton flow index (n) at 270 "C

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 (o/o), C - weight
loss during the Tetrapod test (wiegthwise) (%), D -

weight loss on FC 03 (%)

€ , o

Io/oJ

80

70
Polymer, 250 oC,

/=  80 s-1
Carpet

35 stabs/10 cm
Sample

A B C D
% o/o o/o o/o

q n
P a s

a
b
c
d
e
f
g

576 0.84
950 0.79
950 0.84
980 0.90

1023 0.85
1274 0.84
1462 0.86

6.4
5.0
6 .6

1 3 . 8
12.7
1 5 . 1
1 8 . 4

2 . 1
2.0
3.6
7.8
6.9
9 . 1
9 .2

0.24 22.9
0.25 23.5
0.29 24.0
0.31 28.2
0.31 20.2
0.36 24.8
0,45 28.4d

IMfoI

3 3 0

3 1 0

290

opz qB6 qeo qsl'  
n[27oog1

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 (Flgs. 6, 7). Axial tension in spin-
ning field of model 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-e-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

8

Sample

a 5.0  3 .3
b 5.4  3 .7
c 5 .1  3 .3
d  9 .1  7 .0
e  1 1 . 5  6 . 0
f  13 .8  7 .O
g  16 .5  8 .7

1 8 . 0
0 .31  18 .1  5 .6
0.29 23.9 7.O
0.34 20.4 8.2
0.37 22.2 8.1
0.32 19.5 12.6
0.30 20.3 14.4

;  o lu  t .u
1 .7  0 .24 19.3
3 .5  0 .15  22 .4
2 .7  0 .15  22 .6
4 . 8  0 . 1 5  1 8 . 1
3 . 9  0 . 1 0  1 8 . 5

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 polyme r at 250 "C at 7 = 80 s-1.

Lower and moderate values 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 mode! 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-e-caprolactam
fibers on the molecular structure of polymer (lim. vis-
cosity in H2soa = 3.0 ol gt) expressed by rheological
properties of the melt. Experimental results obtained

Carpet
40 stabs/10 cm

Carpet
50 stabs/10 cm

A B C D
oh o/ o/o o/o

A B C D
o/o oA o/o o/o



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
wel l .

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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ru PA 6 s[ rozdielne a z tab.3 vyplfva, Ze rozdiely
vo viskozite tavenin sf pribl iZne 20 oh od priemeru.
Meni sa tieZ index pseudoplasticity n v rozsahu 0.8-
0.9, pridom vySSia efektlvna viskozita zodpovedd
spravidla niZ5ej hodnote n (veic5i odklon od
newtonsk6ho toku). Porovnanie vlisledkov s mole-
kulovfmi charakteristikami vzoriek (tab. 1) poukazuje
na to, Ze viskozita tavenin i odklon od newtonsk6ho
toku nesfvisia s plastifikadnfm f6inkom vody, ale srl
qisledkom zmien v molekulovej Struktfre pri tavenl
a reologickyich meraniach. Aktivadnd energia toku
kles6 so stfpajfcou viskozitou a zni5enyim odklonom
od newtonskej kvapaliny (tab. 3). Z uvedenfch vfsled-
kov je moZn6 dedukoval,2e vySSia zdanliv6 (efektiv-
na) viskozita polym6ru a tmernli pokles aktivadnej
energie je sp6sobenf vySSou polydisperzitou mole-
kulovej hmotnosti.

Pri analfze viskozimetricklich merani v roztoku a v
tavenine polym6ru (tab. 1, 3) sa nena5la Ziadna
zdvislost medzi ziskanfmi hodnotami. V kaZdom pri-
pade reologick6 vlastnosti taveniny vyjadrujf podstat-
ne citlivej5ie rozdiely vo vlastnostiach polym6ru a
podmienkami jeho spracovania. Viskozimetrick6

1 4 .
1 5 .
1 6 .

1 7 .

1 8 .

KOBERCOVE VLAKN A Z POLYAMIDU 6
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stanovenie LVe md pre polyamid 6 z hl'adiska jeho
spracovania len orientadn0 hodnotu.

Z vfsledkov mechanickofyzikdlnych vlastnosti poly-
amidovfch vldkien vyplyiva, Ze s[ v priamom vztahu
k reologickfm vlastnostiam taveniny. V s0lade s te6-
riou, vySSie pevnosti vl6kien zodpovedaju vySSim
hodnotdm efektivnej viskozity (tab. 3, 4,5, obr. 3) a
to i pri prlprave modelovyich vlSkien. Pri konStantnfch
podmienkach zvldkfiovania a diZenia polyamidov6
vl6kna vykazujr i  nepriamoumernf vztah medzi
pevnostou, resp. taZnostou a elasticitou vyjadrenou
niektorou z velidln ziskanfch met6dou hyster6znych
sludiek alebo poddajnostou. Tento vztah je moin6
roz5lrit na nepriamodmernI zdvislost medzi elasticitou
polyamidovfch vldkien a zdanlivou viskozitou tave-
niny poly-e-kaprolaktdmu (obr. 4). Podobn6 zdvislosti
sa naSli tieZ medzi elasticitou a aktivadnou energiou
toku taveniny PA 6 (obr. 5). Vyplfva to logicky
z vol'noobjemovej te6rie aktivdcie visk6zneho toku,
podla horej vySSia energia potrebn6 na premiestnenie
segmentu makromolekuly zodpoveda vySSim hodno-
tdm elastickej deformdcie.

V tab. 6 su uisledky hodnotenia modelovlich kober-
cov pripraven;ich na laborat6rnom zariadeni zo vzdu-
chom tvarovan6ho polyamidovdho vldkna. Vfsledky
poukazujf na to, Ze niSSie a stredn6 hodnoty viskozity
polym6ru od 600 do 1000 Pa s koreluj0 s vy55imi
zotavovacimi vlastnostami kobercov. Podobn e znile-
nie hrubky koberca po statickom namdhanije o 100-
200 % niZ5ia neZ pre koberce vyroben6 z polym6ru
o viskozite 100f1500 Pa s. V5eobecne vySSie para-
metre modelovfch kobercov pripravenfch z polym6ru
s niZSou viskozitou sa ziskal i  t ieZ na apardte
TETRAPOD.

zAven

Experimentdlne vfsledky ziskan6 z hodnotenia
ndhodne vybratfch vzoriek z komerdne vyrdban6ho
poly-e-kaprolaktdmu a BCF vlSkien kobercov6ho typu
poukazuj0 na nepriamo0mernri zdvislost medzi vis-
kozitou taveniny polym6ru a podielom vysokoelastic-
kej deformdcie vldkien. Tdto zdvislost bola potvrde-
nd tieZ pri hodnoteni fZitkovfch vlastnostf modelo-
vyich kobercov.
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RECENT TRENDS IN DYEING OF SYNTHETIC FIBRES

K. Ondrejmi5ka

Research lnstitute for Man-Made Fibres, s.e., Svif, Slovakia

A brief description of dyabil ity of synthetic f ibres having been produced in Slovakia with special
emphasis to polypropylene ones is given. Dyeabil ity 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.

lm Text wurde knapp die Ausfdrbigkei t  von syntese Fasern beschr ieben, die in der Slowakei
produziert  werden, mit  der speziel len Hinsicht  auf das Polypropylen-Faser,  wo die Badfdrbung mit
guter Farbenstabil itat erreichbar nur durch die Modifizierung des Polymers, besonders durch physikale,
ist.

l I p ( ) t | l l ( ) ( ] 1 ' l , K ) ( ) K J ) a ( ] h . ' | , t 0 C . l ' ' { f a 0 ' f ( ] ' I . t I , , t I l I b : ] a | ] t I c ' i . r t o . t t t r p r t H a t t ' 1 t { l I ( ) . ] | l 4 } | o J ) i I , l { \ | 0 I l I

V cl6nku sa strudne popisuje vyfarbitel 'nos{ syntetickych vldken, vyrdbanyich na Slovensku, so
zvld5tnym zretel 'om na polypropyl6nov6 vldkna, kde k0pelbvd farbi te l 'nost  s dobrfmi stdlostami
vyfarbenia sa dosiahne len modif ik6ciou polym6ru, najmd fyzikdlnou.

The output of f ibres industry in Slovakia comprises
three kinds of synthetic f ibres showing dif ferent dye-
abi l i ty: polyamide, polypropylene and polyester. The
dyeing of polyamide f ibres 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-
bi l i ty can be easi ly varied by blocking or mult iplying
the amino groups number.  To increase the dyes ut i -
l izat ion the sui tab le agents l ike ANCHOR of  Sandos
can be supply into the dyeing bath. On the contrary
sulphoisophta l ic  ac id has been widely  used to sup-
press the dyeabil i ty.

For polyester dyeing a wide range of dispersion
dyes have been used which can be fixed to the poly-
ester 's act ive sites by means of electrostat ic bonds.
Consequently the dyeing abi l i ty of polyester f ibres 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 abi l i ty 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
l ike isophtal ic acid which would led to more eff icient
dyeabil i ty. Without any doubt any modif icat ion inf lu-
ences both physical and tensi le propert ies of f ibres.

Polypropylene f ibres 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 part icular

resistance to dry cleaning, l ight fastness and wash
fastness shows very low f igures.

Aiming to improve the polypropylene f ibres dye-
abi l i ty to higher fastnesses some chemical and/or
physical modif icat ion 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 f ibre matrix. ln 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, modif icat ion can reduce unpleasant cold
paraff inic hand of polypropylene f ibres. The choice
of  modi fy ing agents should regard more d i f ferent
view-points among them requested physical and ten-
si le as well  as end uses propert ies have been of the
first point of importance. The costs of modif icat ion
process as weli  as of dyeing i tself  shouldn't  be omit-
ted. Obviously the compromise has been looking for,
nevertheless to make up the decision the f inal appl i-
cation of f ibres is to be considered.

For many years Research Inst i tute for Man-Made
Fibres in Svit has been dealing with several modifiing
ways. For the t ime being however, no one has been
commercial ized.

As the f irst one to mention about the approach us-
ing complexation abi l i ty of metals to create a stable,
colour complexes due to reaction with dyes seemed
to offer a reasonable and promising solut ion. Among
metals showing such ability (Al, Zn, Ni) nickel became
the most popular, in part icular with researchers al l
over the world despite dull shades and slightly metalic
appearance of fibres. Nickel however, assures not
only higher fastness propert ies 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 7-8 to one or two. Using 7-8 grades a
wide range of colour shades can be mixed. l t  should
be pointed out that nickel modif icat ion has been st i l l
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 s impl ier  or  cheaper compound l ike
nickel stearate has been used the dyeing mult icom-
ponent bath (2-3 fundamental colours) gives ununi-
form appearance exhibit ing strong dichroism with lo-
cal ly predominated shades.

To suppress this phenomena a second compound,
in part icular a high molecular one l ike 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  th is  approach a specia l  modi f  ier
SUMIEPOCH F 522 in t roduced by SUMITOMO
CHEMICALS was put on the market. Similar com-
po.unds was being developed in Research Institute
VUSPL Pardubice too.

Fibres show good dyeabil i ty by acid dyes, never-
theless if a satisfactory dye fastness, in particular to
the light, were to achieve a very severe dyes selec-
t ion would have to be done. For i lustrat ion l ight fast-
ness was by 2-3 degree less than it was the case
for other f ibres (polyamide). The explanation for the
degradation products escaping during polypropylene
ageing l ike perox ides,  a ldehydes exhib i t ing 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 concentrat ion needed caused signif icant cost
increas. The polypropylene fibres lost their adventage
- low price.

The last modification process our Institute has been
dealing with was an addit ion 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 stil l
acceptable. This new approach has been under de-
velopment nowadays. lf 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 l ikely 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)
- incompatibi l i ty of polymers due to dif ferent polar-
ity (non polar polypropylene-polar polyester).

To get the spinning stabi l i ty of the mixture of melts
to the full production scale it is necessary to investi-
gate besides of technological condit ions of the proc-
ess also relat ions mentioned above.

The dif ference between melt ing temperatures can
be solved by means of polyethylene terephtalate
modif icat ion by copolymerization that brings melt ing
temperatures closer each to other. For copolymeriza-
t ion which can alter some end-uses propert ies of f i -
bres l ike antipi l l ing, dyeabil i ty a.o. an isophtal ic acid
or sodiumisophtal ic acid have been obviously used.
Some-times ethylene glycol can be replaced by poly-
etherglycol and/or diols having longer aliphatic chains.
The dif ference between f low propert ies are to be
solved by using polypropylene with f low propert ies
close to that of polyesters at processing temperature.
ln  that  case the modi f  icat ion of  polyethy lene
terephtalate is even not necessary. l t  is interesting
that polypropylene was spinning at 220-240 oC,

which range is below polyesters melting temperature,
can be spun in mixture with polyester without exhib-
i t ing any troubles at signif icantly higher temperature
even over polyesters melt ing point (270-290'C).

Mutual incompatibi l i ty of both polymers wil l  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,
processibi l i ty in this case is l imited by polyester con-
centrat ion in polymers mixture as well  as dispersity
which depends on mixing eff iciency of the spinning
extruder. Dispersity level can be increased by inten-
sive kneading of mixture of the polymers so that re-
sult ing effect is not far from the case when an inter-
phase agents were used. l f  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 modifier 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 al iphatic
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
com ponents 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
text i le industry usually appreciates. On the other
hand, however, relative high dyeing costs exacting

claim for energy and accompanying pol lut ion 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 f ibres as a replacement of
bath solut ion processes. Technical level of print ing
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
mult icoloured fabrics from dope dyed yarn due to

?11
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Fig. 1. Fibres spun from polypropyleneipolyethylene terephtalate mixture (15 %): a) transmission view, b) cross section, c) ERMS
pattern of fibre after lower magnification, d) the same as c higher magnification
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Fig. 2. Fibres spun from polypropylene/polyethylene terephtalate mixture containing interphase agent, a) transmission view, b)
cross section, c) ERMS pattern of fibre after dissolving polypropylene lower magnification, d) the same as c higher magni-
fication

computerization. lt 's not the case only for carpets but
also for knit ted consumer goods. l t  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 stil l 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. lt is particularly appreciated for fabrics ex-
acting from the durability point of view behg exposed
to severe weathering conditions like automotive in-
dustry, sport a.o. The costs of dope dyeing are doubt-
less lower as compare to bath one furthermore an
environmental danger is out of the question, proceas
saves energy, investment costs and labour consump-

1 4

t ion 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 transit ions 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. ln the commercial scale produc-



Tab. 1,2. Dye abi l i ty fastness f igures

Dry

rubbing

Washing

petrol
Light

fastness
Dye

60 "c
Br i l l .  B lue BM
Dark Blue 2BM
Green BM
Bri l l .Violett  3RM
Violett 3BRM
Br i l l .Orange RM
Scarlet RBM
Bri l l .Yel low GM

+3
3-2

5
+3
+5
+5

5
4-5

5
5
5
5
5
5
5

4-5

4
4-5

5
F5

5
5
5

+-5

5
over 6
over 6
over 6
over 6
over 6
over 6

5

Dry

rubbing 4 0 ' c 6 0 ' c petrol

Light

fastness

Washing
Dye

Suminol Fast Blue PR
Suminol  Mi l l ing
Scarlet G
Suminol Orange GN
Aminyl Yel low E-3RL
Lanyl Yellow G
Suminol  Br i l l .
Green 5G
Midlofrovii modrd B
Midlofrovd st6la
modr6 E
Midlohov6 modrd 5R
Egacidov6 modr6 A2G
Midlohovd dervefi PRS
Midloiovd dervei PG
Midloiovd derveil E
Midlohovd ZltA R
Midloiovd Zne SPRS
Egacidovd Zlte R

5/s

5/s
5/5
s/s
5/5

5/5
s/s

5/s

5/s
5/5
5/5
s/5

+5

+5
4-5
+5
4-5

+-5
+5

+5
+5
+5

3
5

+5
15

5
+-5

514-s
5l+5

5/5
5/s

5-415
5/5
s/5
5/5
5/5
s/s
s/s

s/s

5/s-4
515-4
s/5-4

5/s

5/5
5/s

s-415
5/s

*-415
+515

5/5
1 l s
5/s
5/s

5lH

5/5
5/5

515-4
5/5
s/5
5/5
5/5
5/5

s4l5

5
2

5-6
3

6-7
3
3
6
6

6

3 4
3-4

6
6

6
5

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. lt is due to dyeing process itself has
been in charge of libres 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 negl igible has been
the increase of regular qual i ty share becouse the
shade of f ibres can traced through the spinning l ine.
The same pigment lot has been obviously used for
repeated deliveries which enabfes 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, thermostabi l i ty of pigments
shouldn't cause special problem becouse of very wide
range available on the market, influence of the re-
tention t ime can be control by changing spinning

positions. The only serious problem appears over the
drawing and/or crimping steps. lt 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. lt means that
spectra of final colour shades are different even if
decisive colour coordinates x, y, z of both pattern and
sample wil l  be the same. Colour coordinates repre-
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sent the integration of light reflectance over wider
range of the wave lenghts. lf 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. lt will really
manifest i tself  in taking in colour shade then against
pattern we take in deviation of colour shade.

Consequently it is more adventageous to choose
or t int the colour shade using colour chart of f ibres
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 conditlons. lf the dope dyeing process was

applied in larger scale i t  would manifest i tself  more
expressive in economy of both spinning and process-
ing of f ibres. 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 rat io of dozing
using three component dyeing. A rel iable devices for
dozing of individual component as well  as for scan-
ning of shades just being spun are avai lable now so
that the whole fibre forming process can be easily
control,  in part icular continual one.

Further the process losses would be significantly
reduced, in particular those caused by change-over
between individual shades. Dozing of ini t ial  polymer
pel lets 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.

SUEASNE TRENDY VO FARBENI SYNTETIcKVcH VLAKEN

Ondrejmi5ka K.

V,iskumn,i 0stav chemicklich vldken, 059 21 Svit, S/ovenskd republika

Vyfarbitelhost syntetictcrich vldken klesd v rade poly-
amid-polyester-polypropyl6n. Polypropyl6n sa vyfarbu-
je kfipelbvlim sp6sobom na odtiene s vyhovujricimi
stdlostami pre beZn6 aplik6cie len po ich modifikdcii,
najvfhodnejSie aditivdciou polypropyl6nu v procese
vfroby vldken vhodnyimi dinidlami, obsahujr iclmi
aktivne skupiny schopn6 pttat farbivd. Z troch
modifikdcii, privedenfch aZ do Stddia realizdcie, a to
modifikdcie zl[6eninami aktivneho dusfka, komplexo-

tvornfmi kovmi a polyestermi, najoptimdlnejSim
spOsobom pri zohladnenl nAkladovosti a dostupnosti
modifikdtorov a farieb a dosahovanyich riZitkovfch
vlastnostl, najefektfvnej5ou sa zdd posledne spomfnanA.

S klesajfcou vyfarbitel'nostou jednotlivfch druhov
vldken nadobuda vfznam farbenie v hmote. Velkl i
vfznam v5ak nadob0da i u dobre povrchovo farbi-
tel'nfch vl6ken, a to tam, kde s[ vysok6 ndroky na
stSlosti vyfarbenia (napr. v doprave, Sporte a pod.).
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INFLUENCE OF SURFACE HYDROLYSIS OF ACRYLIU
MATERIALS ON SOIL

RELEASE PROPERTIES

Hodul ,  P. ,  Kasanick6,  J . ,  Marc in6in,  A.

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

Woven fabrics from acrylic f ibres were hydrolysed by sodium hydroxide solutions. The change of
their surface, mechanical properties, surface resistivig 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 Acrylnitri l fasern wurden unter Verwendung von wdsserigen Ldsungen des
Natriumhydroxids auf der Oberfl i iche hydrolysiert. Die behaldelten Gewebe wurden im Hinblick auf
die Verdnderungen der Oberfldche, mechanische Eigenschaften, elektrischen Wiederstand und Soil-
Release Eigenschaften untersucht. Zur Aufklt irung des Soil-Release Mechanismus wurden die Ad-
sorption von Natriumdodecylsulfat auf die Gewebe und Messungen von Zeta-Potential durchgefuhrt.
Die Oberfl i ichenhydrolyse fuhrt zu den permanenten antistatischen und Soil-Release Effekten.

TxaHu 143 no,rr4aKpHnonr4TpHironbrx BonoKor norBepar14 noBcpxnocrrroMy fn.ilpo,'r{r'HqecKoMy pa3no)KenHK)
pacrBopaM14 fulpary oKr.tcr4 narpnfl B Bojle. Anlopr,r r.{3yqann B,'u{flHHe rnlponn3a rra r43Menennrr rroBepxnocru,
MexaHHr{ecrHx cgorlcrB, noBepxHocrHoro cottporHB]'rel:,aflLl3arpr3nncMocrb H cMr,rBaeMocrr,. [nn o6srcrrerrnr
Mexanu3Ma soi l - re lease HCCJreroBanH auuop6unn rore[Hncy,rr , ( ra la nal 'pr4n na rKaHr4 H : ]JeKTpo-

:il:r,ilH."Til 
norcuuila.'r. O6pa6olxa o6ccneq14naer rcpMarenlHur'l aurncraluqccKr.r,r aQQerc'r'ri rlqrryKl

Tkaniny z polyakrylovfch vldkien sa povrchovo hydrolyzovali roztokmi hydroxidu sodn6ho vo vode.
Sledovali sa zmeny povrchu, mechanick6 vclastnosti, povrchovf odpor a Spinivost a vypratel'nost
Spiny. Pre objasnenie mechanizmu soil release sa sledovala adsorpcia dodecylsfranu sodn6ho na
materidl a stanovil sa i jeho zeta-potencidl. Upravou sa dosahuje permanentnli antistatickf a soil
release [6inok.

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 pill ing, ef-
ficient antistatic finish and easy care are reguired 11,21.

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 quali ty of PAN products
requires a permanent improvement of their proper-
t ies, e.g. dyeing abi l i ty [1],  antistat ic and soi l  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 f ibers 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 f ibers, e.g.
carbon or cuprous sulphide f ibers [7,8].The f inish of
PAN by dicopper sulphide causes a decrease in the
specif ic surface resistance of f ibers from 1011-1014
ohm cm-t to 1o-2ohm cm-t181.

A nonpermanent f inish 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 cqustic
soda in water, in a mlxture of methanol-water and of
water-DMF (dimethylformamide). An alkali treatment
of PAN fibers was shown to improve some proper-
ties of PAN.

While for textile materials made from 10Oo/o PES,
the surface hydrolysis has been well studied [9,10]
and applied in practice, a similar f inish 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 soil ing 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-2, plain weave,
warp sett (yarns per 10 cm) 220 x 2 oC, weft sett
180 t 2 oC, l inear density of individual f ibers, 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 relat ive humidity of 65%.
Method:

Conditions of hydrolysis: concentration of NaOH:
5 wt o/o a'od 10 wt %, the fabric samples measured
10 x 10 cm, liquor ratio 1 :50, temperature 70 "C andl
or 80 oC, 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 f iber 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 o/o and a temperature of 23 "C (CS-standard
34 1382).
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In order to evaluate soi l ing and removal of soi l ,
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 gelat ine in 50 ml of dist i l led wa-
ter) for 5 min.

Final ly, 60 g of sunflower oi l  and 250 ml of dist i l led
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 soi l  thus prepared and the
excess of soi l  was removed by a squeezing mangle.
The soiled woven fabric was dried on air.

The soi l ing degree was determined from values
obtained from reflectances measurements before and
after soi l ing (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-t. 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 [1 1] method.

Apart from the above mentioned method, the soil
release effect was evaluated by the lanoline test, in
which 0.2 ml of oi ly soi ls (50 g lanol ine 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 condit ions as given in a previous paper [10].
The degree of lanol ine 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 :

E  -  U ' 4 L o
t  -  

A P € € " , R o "

where Ur- streaming potential, e - relative permitivity
of solution, ee - relative permitivity of vacuum, n -
dynamic viscosity of solution, AP - pressure differ-
ences, R - electr ic resistance, Le - length of bundle
of f ibers, Qo - cross-section bundle of f ibers.

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, I  and 12 mmol dm-3. For the determination
of the adsorbed amount of dodecyl sulphate by two-
phase t i trat ion [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 nitri le group is hydrolysed in alkalis creating
carboxyl group:

samples treated with 5 % NaOH al70 '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
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For the case of PAN, Zilberman [13] suggested the from 0.8 wt. o/o lo 2wl. % (Fig. 2) in the time interval
fol lowig mechanism: investigated. An increase in temperature up to 90'C,
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Due to a lka l ine t reatment ,  a  barr ier  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, 141 are achieved. The
basic presumption of an effectlve 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 inf luence of surface hydrolysis on the proper-
t ies 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. % 1111.

Therefore, dependence of the weight loss on
changes of hydrolysis conditions was studied. PAN

caused a weight loss from 1.5 o/o to 5 %. The mate-
r ial,  however shrinked and became deeply yel low.
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Fig.2. Relat ionship between weight loss and t ime for PAN
treated at 80 'C with aqueous caustic soda of different
concentrations, O NaOH 5 o/o, O NaOH 10 o/0.

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 23.62wt. o/o and 23.37
wt. % al1 o/o 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 i t  can be increased by alkal i  treatment.
Though, hydrolysis of nitrile groups is performed pre-
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Relat ionship between weight loss and t ime for PAN
treated with 10% aqueous caustic soda at different tem-
peratures: O temperature 70 oC, O temperature 80 'C.
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Fig. 3. Microscopic (REM) examination of a PAN f iber before
hydrolysis.

Fig. 4. Microscopic (REM) examination of hydrolysed PAN f iber
w i t h a l  % w e i g k t l o s s .

Fig. 5. Microscopic (REM) examination of a hydrolysed fiber with
a 2 o/o weight loss.

20

o  o r 4  o r  6  1 r 2  1 1 6  2 r O  2 , 4

We lght loss (7i)

Fig. 6. Tensile strength as a function of weight loss, O - 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 direct ion (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
inf luence on the decrease of pi l ing. Elongation in the
warp direction increased from 20 % lo 24 o/o (at a 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
res is t iv i ty  decreased f rom the value 1.33.  1011ohm
cm-l for an untreated sample to 2.86 . 1010 ohm cm-
l and 5.70. 10-8ohm cm-t for a 1 o/o 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].

Hydrophil isat ion of the surface by caustic soda
treatment affects further util ity properties, as well.
Soi l ing is reduced and soi l  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 oi ly soi l  removal. Therefore lanol ine 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
lanol ine. The untreated woven fabric exhibited
value 2, while the sample with 1-2o/o weight loss had
a values 4. Removal of lanoline was evaluated on
the basis of K/S value as well. Results given in Tab.



untreated 10.76 3.65
o.5 % 12.40 3.06
1 . O  %  1 1 . 3 1  3 . 4 4
1.5 o /o  11.04 3.54
2.O o/o 10.76 3.29

Tab. 1. Soi l ing and soi l  removal of acryl ic woven fabric by
using mult icomponent soi l

Sample Soil ing Soil removal Percentage of

soil removedweight loss B (W K/S B (/,) K/S
. - 4  

- - - O

or
44.3 0.3s0
59.0 0.142
58.5 0.147
60.3  0 .131
62.5  0 .112
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Tab.2. Removal of lanoline soil from acrylic woven fabric

Sample
unt reated 0.5  % 1.0 % 1.5 %wergnl ross 2.0 %

soil  removal 112
degree 0.137

2 1 3 3 4 4
0.116 0.072 0.07s 0.039 1 ?
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- '
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Fig. 7. Adsorption isotherms for sodium dodecyl sulfate on
acryl icf ibers, O -untreated sample, O - hydrolysed
sample (weight loss 2%)

2 reveal that alkali treatment increases the removal
of lanol ine.

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 carboxyl ic
groups and R-So3-surfactant anions.

The zeta-potential of PAN fibers is after surface
hydrolysis the whole investigated pH range lower than

1 0

pH

Fig. 8. Effect of pH on the zeta-potential of acrylic fibers, O - un-
treated sample, O - 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.

LITERATURE

1. Laepple, A., Jenny, R.: Texti lveredlung, 23, 1988, 284,
2.  Sassenrath ,  B. :  Chemiefasernf [ex t i l indust r ie ,  31,  1981,

808-812,
3. Otto, P.: Melliand Textilber., 72, 1991, 380,
4. Beni5ek, L.:  Texti lveredlung, 8, 1973, 354-361,
5. Sen, K., Bajaj,  P., Rameshapu, J. S.: Mell iand Texti lber.,72,

1 9 9 1 , 1 0 3 4 ,
6. Herl inger, H. at al. :  Mell iand Texti lber.,  72, 1991, 353-359,
7.  B lumberg,  H. :  Kunsts to t le  ,77,  1987,1100-4,
L Minami ,  T . :  Proc.  ln t .  Wool  Text .  Res.  Conf .8 'h ,  1990,5,

483,
9. Kal iay, N. at al. :  Text. Res. J.,  60, 1990, 663-8,

10. Ja55kovd, D., Marianiov6, D., Hodul, P.: Tenside Detergents,
29, 1992,211-212,

11. Ja55fkovd, D., Hodul, P.: Texti l ,  43, 1990, 420,
12. Longman, G. F.: The Analysis of Detergents and Detergents

Products, John Wiley and Sons, London, 1975,
13.  Z i lberman,  V.  N. :  Po lym.  Sc.  USSR, 19,  1970,  3135,
14.  Mehta,  R.  D. :  Text .  Res.  J . ,  51,  1981,  57,
15.  Hodul ,  P. ,  a t  a l . :  Text i l  49,  1990,  1*17

{
rl
o

r

21



VPLYV POVRCHOVEJ HYDROLYZY
POLYAKRYLONITR I LOVVCH MATE R IALOV

NA SOIL RELEASE VLASTNOSTI

Hodul, P., Kasanickd, J.,  Marcindin, A.

Chemickotechnologickd fakulta, STU, Bratislava, S/ovenskd republika

VpfW povrchovej hydrolfzy na vlastnosti PAN ziivisf
od stupia hydrolf zy. Pta opracovani PAN vzoriek v
5 o/o tozloku NaOH pri teplote 70 oC sa dosiahli v
zdvisfosti od 6asu fbytky od 0.2 % do 0.42 % hmot.
(obr.1).Pri teplote 80 oC a koncentrdcii NaOH 10 %
boli ribytky hmotnosti v sledovanom dasovom roz-
medzl od 0.8 do 2 % (obr. 2). Pri zvf5eni teploty na
90'C bol ribytok hmotnosti od 1.5 do 5 o/0, ale materidl
sa zrAlal a silne zoZltol.

Zdvislost ribytku hmotnosti od dasu je v sledovanom
6asovom rozmedzi linedrna.

Obsah duslka poklesol z hodnoty 23.9 % hmot. na
23.62 % hmot. pri 1 o/o ribytku hmotnosti resp, 23.37
% hmot. pri 2 % ribytku hmotnosti.

Na p6vodne hladkom povrchu vldkien izolovanfch
z priadzi tkaniny sa po hydrolfze objavujri kaverny a
mikrotrhliny (obr. 3-5).

Pokles pevnosti tkaniny v smere osnovy bol vdd5i
ako v smere utku (obr. 6). Z hl'adiska uZitkovfch
vlastnostl nie sf absolritne hodnoty poklesu pevnosti
vfznamn6, moZno dokonca o6akdvat, Ze sa pozitfvne
prejavia na znileni Zmolkovitosti. TaZnost v smere
osnovy sa zvf5ila z 20 o/o t1o,24 o/o (pri 2 % tibytku
hmotnosti) a po smere 0tku sa nezmenila.

Antistatickf ticinok sa hodnotil na zilklade stanove-
nia povrchov6ho odporu, Specifickf povrchovf odpor
poklesol z hodnoty 1.33 . 1011 ohm cm-t pr" neo-
pracovanf vzorku na 2.86 ' 1010 ohm cm-1 pri 1 o/o
ribytku hmotnosti, resp. 5.70 . 108 ohm cm-1 pri 2 o/o

r ibytku. Pokles povrchov6ho odporu je vfsledkom
zvf5enia i6novej vodivosti  povrchu ako aj vySSej
sorpcie vlhkosti  [5].

Hydrof i l izdcia povrchu opracovanlm roztokmi
hydroxidu sodn6ho md vplyv aj na d'alSie fZitkov6
vlastnosti. Zntluje sa Spinivost a zlepSuje sa vypratel-
nost Spiny. Pre zmesovrl Spinu to dokumentujr i
vyisledky v tab. 1. Hodnoty K/S s[ pri opracovanfch
vzorkdch niZ5ie a vypratel'nost Spiny sa zvy5uje aZ
o 6 % .

Soil release riprava je zamerand najmd na zvf5enie
vypratel 'nosti  olejovej Spiny. Z vfsledkov v tab. 2
vidiet,  2e opracovanlm sa vypratel 'nost lanol inu
zvy5uje.

Odstraiovanie Spiny zo substrdtu pri detergencii je
podmienen6 pozit lvnou adsorpciou tenzidov na sub-
strdt. V prdci sa sledovalo do akej miery sa meni
adsorpcia ani6novfch tenzidov vplyvom povrchovej
hydrolfzy. Ako ani6novf tenzid sa pouZlva dodecyl-
slran sodnf. Opracovanie PAN vyvoldva znftenie
celkov6ho adsorbovan6ho mnoZstva tenzidu (obr. 7).
Je to dosledok zvf5enia elektricklich odpudivyich sil
medzi karboxylovfmi skupinami v povrchu a ani6nmi
R-SO3-tenzidu.

Zeta-potencidl PAN vldkien po povrchovej hydrol'fze
je v celej sledovanej oblasti pH niZ5i ako pri neo-
pracovanfch vl6knach (obr. 8). Znilenie adsorpcie
OH- ionov sa teda prejavuje vfraznej5ie ako prlspe-
vok karboxylovlich skupin.
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TEXTILE FLOOR COVERINGS WITH REDUCED
ELECTRICAL RESISTIVITY

V. Kabdtovd

Research tnstitute for Textite Chemistry, Zilina, Stovakia

VUTCH Zitina 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 f loor coverings.

ByTX Xn,rrana paspa6oran na ocrroBe :lncKTponpoBonfluero BoJroKua 3Lrclal B corpyAHr,rqecrBc c
i lpor43Bonr4' r 'e. r rbHbrNrr4 I lpcAl lpr4rrrvt f iMvl  i lecKoJrbKo ] 'HI loB : ]ncKTpoI]poBo.qf luHX 3a3eMJrr4reJrbHbrx KoBpoB
rrcrKauoro xapaKrcpa CLrocrar,  3eycrar,  Koropc' ra l  n Pcrocra ' r .

B crarse npr4B0rera oqenKa pe3yirb'faroB r,r3yqeHr4fl BJrr4rrHr,rfl 3ireKTpoflpoBoJtrruero BoJroKHa B KoHKperubrx
npoBoIf l r r tHX KoBpax.

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

Der Einfluss der elektrisch leitfZihigen Faser in den angefuhrten konkreten leitfdhigen Teppichen
wurde untersucht, verglichen und ausgewertet.

Na bdze elektricky vodiv6ho vldkna Elstat bolo vo VUTCH, 5. p. Zit ina v spoluprdci s jednotlivfmi
realiz6torskfmi organizdciami vyvinutfch niekol'ko typov elektrostaticky vodivlich uzemnitel 'nfch
kobercov netkan6ho charakteru s ndzvami Slostat, Zeustat, Colorstat a Rekostat.

V uvedenfch typoch vodivfch kobercov sa sledoval, porovn6val a vyhodnocoval vplyv elektricky
vodiv6ho vldkna.

In general, textile products belong to electrostati-
cally active materials. lt means in practice that they
are able to generate static electricity under certain
condit ions. The mechanisms of electrostat ic charge
generation on insulation surfaces including textile floor
coverings are described in technical l i terature. The
electrostatic characteristics are a typical property of
a text i le product. The odd thing about these text i le
materials is that their electrostatic characterics are
at the same t ime material and surface propert ies
depending extremely on outer inf luences. The men-
tioned factors influence the electrostatic behaviour of
textile products. Complicated surface processes oc-
cur on the materials. Their quanti tat ive analysis us-
ing usual measuring procedures is dif f icult ,  but i t  is
sufficient to evaluate the practical impact - the in-
f luence of generation and el imination of stat ic elec-
t r ic i ty  [1 ] .

Disturbing effects of static electricity generated on
the surface of textile floor covering are discussed over
years since synthetic f ibres have been uti l ized en
masse in this appl icat ion. They include human dis-
comfort, increased soiling, uneasy maintenance, mal-
functions of sensitive electronic systems, computers,
measuring equipment, telecommunication technique,
EMC electr ic equipment etc.

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

t ions. Human sensit ivi ty to stat ic electr ici ty is gener-
al ly 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 expl ic i t ly ,  e .g. :

3 M: "ESD has ki l led more semiconductor products
than any destructive tests".

Hewlet Packard: "lt is easier and more effective to
remove stat ic 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 stat ic electr ici ty in the user's environment is the
cause up to 60 % of al l  equipment service cal ls".

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 text i le f loorcovering 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
especial ly 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
addit ional evaluation methods related to abi l i ty to
generate and bleed off electrostatic charge.

One of the most effect ive methods to el iminate
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 antistat ic or
electroconductive textile materials.

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

An individuality of electroconductive fibres is axial
charge transit ion. Non-homogeneous character of
barriers between separated conductive areas in the
mass of polymer can be fol lowed up on thin high
strength elementary filaments. Owing to it we can
study the sum of factors conditioning continuous elec-
tron conduction. Specif ic conductance increases
exponential ly with elongation of conductive f ibre
showing l inear relat ionship of logp - plast ic 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 f ibres show high grade orientat ion, 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 l imits 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 fil ler exhibits even 5O o/o 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

bre are antistat ic f ibres f i l led with technical carbon,
concentrated in them axially in separated areas. The
polymer medium forming the bulk of the f ibre mass
is entire. These f ibre types are being manufactured
by a number of foreign manufacturers e.g. Du Pont,
Badische Corp., Japan manufacturer Kanebo etc.

Local bui lding conductive carbon black into the f i-
bre is a subject-matter of many patent applications,
e.g. USA patent [8] protects a method of bui lding
conductive carbon black into the f ibre in 16 various
types of segments with good antistatic properties and
low grade of black colouration using Ti02 in the ba-
sic polymer.

Theoretical ly i t  is possible to use al l  methods ap-
pl ied usually with massive polymers to obtain low
electrical resistivity of the surface of chemical fibres.
These methods are often adapted to specific individu-
al i t ies of f ibre material and processing technology.

There are two types of conductive coatings. They
are being used regardless 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 especial ly on the f inal appl icat ion.
" lsland" disperse structure is more suitable in the
applications where resistance to multiple deformation
of the f ibre or product made of i t  is demanded.
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Monoli t ic 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 relat ionship between the electr ical
resistivity and temperature which points to activation
character of conductivi ty. The island dimensions as
well  as those of gaps between them are usually in
the range f rom 1O-10to 1 .  10apm [9,  1O].  The autors
largerly agree that the electrical conductivity in these
coatings is subject to activated process of "tunnel-
l ing" of the electrones through potential barr iers 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, especial ly at elevated tem-
peratures,  increases.  Severa l  mechanisms exer t
largerly the inf luence on the electr ical conductivi ty
simultaneously. The reason for i t  is a mixed charac-
ter of the coating structure.

Lately the subject of the patents of the major fibre
companies active in the f ield of f ibre and text i le
metal l izing are especial ly progressive economical
methods of metal l iz ing, careful methods of surface
activation, one-bath methods, methods increasing the
stability of metal layers on the fibre and new appli-
cation possibi l i t ies of metal l ized f ibres, e.g. [1 1-16].

Copper and nickel coating was found to be the best
compromise between price, electromagnetic proper-
t ies, mechanical and chemical stabi l i ty [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 fil ler [18].
Various types of carbon black and graphite are often
used as a fil ler. A very perspective fil ler of conduc-
t ive lacquers are f ine spl i t  carbon f ibres.

Transparent or l ight 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-
t ive 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, SnOr, Ti2O3, RhOz, PbTeo,
BiTer, CUJ . ZnO, SnO, and Ti2O3 ?re 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 CuJ.
The fibre is coated with the composition in an after-
treatment [19]. CuJ as an additive used in the sheath
of bicomponent fibre is protected by another Ameri-
can patent [201. Quite a big quantity of CUJ (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
f ibre surface suitable for text i le appl icat ions. 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 f inishing,
e.g. wet f inishing and dyeing etc.,  text i le character
of the f ibre remains preserved [21].

Sulphides containing copper are prefered in the
function of conductive salt from the point of view of
suff icient strength of chemical bonds on the f ibre
surface, reduction of electrical resistivity and particu-
larly attainability and economical factors. Some metal
sulphides are electroconductive compounds such as
dicopper sulphide with specif ic resistance 1 .6 .  1O-2
ohm cm,  copper  su lph ide  1 .25 .104  ohm cm,  (d i ) -
si lver sulphide 1.7 . 10{ ohm cm [221. The optimal
atomic proportion Cu/S was found to be in the range
1.5-2 regarding stability of electrical properties [23,
241. The maximal permanency of electrical proper-
t ies during ageing was achieved with atomic rat io
2 belonging to Cu2S.

An example of the mentioned fibre types is a poly-
amide f ibre modif ied using sulphides containing cop-
per with a thickness of surface layer 0.1-0.3 pm and
with electr ical resist ivi ty 5.104-1.105ohm cm trade
named Rhodiastat manufactured by French company
Rhone Poulenc Texti le. Courtaneds Research has
developed fibres Conflex C and Conflex V. They are
made of cotton or viscose f inished 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 Zilinal25l.

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 fol lowing:
- 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 CSru 332 030) under the level of 1 ' 106 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 f ibre 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-
neutral ized in quite a short t ime.

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. lf 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 Inst i tute for Texti le Chemistry
(VUTCH) Zitina has lately developed in a coopera-
tion with manufacturing plants a range of electro-
conductive earthable nonwoven floor coverings on the
base of electroconductive f ibre named Elstat with
efectr ical resist ivi ty Romax 1 .102 ohm:
- SLOSTAT (needlepunched nonwoven f loor co-
vering impregnated with polymer dispersion)

- ZEUSTAT (needlepunched nonwoven f loor co-
vering, reinforced chemically. lts surface layer is heat-
modified, fused-on and relief patterned)
- COLORSTAT (composite f loor covering text i le
materiaf 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 pi le layer is made of blended 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/m2) is
being applied as a general theoretica! 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' PANS, PAD') do not dif-
fer substantial ly 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 f inenesses. As the formation of a three-dimen-
sional net is a volume matter, i t  is necessary to use
various quanti ty of conductive f ibre component in
dependence on f ineness 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
K1, 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 K2 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

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

of ELSTAT fibre

(weight % )

1.3/38 2'8lao 6.7/60 17190 30/90
Electrical resistivity Ro, Bo(Ohm)

0
0.5
o.75
1
1 . 2 5
1 . 5
2 .5
5

1 0
30

1 0 0

1 .1012

6 . 9  . 1 o t t
7 . 3 . 1 0 t '
7 .2  .1ot '

8 . 1  . 1 o t t
1 .2  .1ot '
4 . 3 . 1 0 t '
2 . 9  . 1 0 1 1

2.7 .104
g . B  . 1 0 2
0 . 9 . 1 0 2

1  . 1 0 t 2

7 .1ot t

s . 2 . 1 o t t
5 . 3  . 1 0 t 1

7  . 1 o t t
7 .7  .10"

6  . 1o to

6  . 1 0 6

1  . 5  . 1 o o

2 . 1  . 1 0 '

o . 9 . t 0 2

1  . 1 0 t 2

z .10"
1  . 3  . 1 o t t
6 .9  . 1  010
4 .9  . 1010

3 . 3  . 1 o t o

1  . 5  . 1o t

1 . 1  . 1 0 5

9 . 4 . 1 0 3
l . i  . 102

0 . 9 . 1 0 2

1  . 1 0 t 2
1  . 1 o t t
7 .5  . 1o to
2  . 1 o t o

2 .7  . 1010
2 .8  . 108

s  . 106

4 .1  . 104

2 .7  . 103
6 .5  . 102

0 , 9 ' 1 o t

1  4 0 "
1 . 3  . 1 o t o
2 . 2 . 1 } t o
2 .9  . 1  010
6 .2  . 1os
1 . 5  . 1 0 7
4 . 2 . r 0 5
1 . 7  . 1 o o

2 . 8  . 1 0 3

3 . 4 - 1 0 2
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 f ibre Elstat with various f ineness of complementary f ibre. Electr ical resist ivi ty for coating Ro,
R o =  1 ' 9 ' 1 o 2 o h m '

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

of ELSTAT fibre

(Weight % )

1.3 /38 2.8160 6.7/60 1719O 30/90
Electrical resistivity Ro, Ro (Ohm)

0
0 .5
o.75
1
1 . 2 5
1 . 5
2.5
5

1 0
30

1  .  1 0 1 2
5 . 3  .  1 0 1 1
6 . 5  .  1 0 1 1
5 . 1  .  1 0 1 r
3.7 .  107
9 . 8  .  1 0 s
1 . 9 .  1 0 5
23 . 104
1 . g .  1 0 4
9.4 .  102

1  .  1 0 1 2
1 . 5 .  1 0 5
1 . 9 .  1 0 5
1 . 5 .  1 0 5
1 . 9 .  1 0 5
9 . 1  .  1 0 4
5 .1  .  104
4 .9  .  1os
1 . 6 .  1 0 3
43 . 102

1  .  1 0 1 2
3 .  1 0 4
7  . 1 0 4

2 .9  .  104
2 .9  .  104
2.1 .  104
7.2 . 103
4 .3  .  103

1  .  1 0 3
3 .6  .  102

1  .  1 0 1 2
2.5 . 104
5 .4  .  104
1 . 5 .  1 0 4
1 . 5 .  1 0 4
1 . 3 .  1 0 4
7.1 .  103
3 .9  .  103
g .g  .  102
3 . 1  .  1 0 2

1  .  1 0 1 2
3 .2  .  104
1 , 6 .  1 0 4
9 .6  .  103
7 .6  .  103
7 .3  .  103
2 . 1  .  1 0 3
2.4 . 103
5 .3  .  102
2.6 . 102

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

As shown in Tab. 2, Fig. 1 a signif icantly lower
concentrat ion of conductive f ibre is suff icient to
achieve demanded low electrical resistivity in textile
fabrics with electroconductive backing connecting
electroconductive f ibrous component into a continu-
ous conductive network without necessity of intercon-
nection conductive fibres.

Fig. 1. Relation between electrical resistivity of fibrous material
and log concentration of electroconductive fibre Elstat
in material.  Complementary f ibre appl ied - POP" 1.3
dtex/60 mm, fibrous material without electroconductive
coating, fibrous material coated with electroconductive
composition featuring electrical resistivity Ro, Ro = 1.9 .
102 ohm.

For the mentioned reasons we have decided to
compare couples of materials with the same mate-
r ial composit ion manufactured using the same tech-
nology where one material in the couple contained
conductive fibre and the other one - comparable,
did not contain conductive f ibre (X), where the por-
tion of conductive fibre was substituted by non-con-
ductive f ibre. These couples of materials were used
to study the inf luence of electroconductive f ibre in
conductive carpets on their electrostatic characteris-
t ics.

We compared the following characteristics:
- etectrical resistivity (according to eSN 341 382)
- unidirect ional 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
5 s . )
- 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
mater ia ls  (Tab.  2,3,  F ig.  1) ,  couples of  text i le  f loor
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
text i le material.  l t  is possible to combine them eff i-
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 materlal containing
conductive fibres (in the whole cross section) with
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Tab. 4. Selected electrical characterics of couples of floor coverings

Measured
material

(26)
Electrical
resistivity
Ro (ohm)

(27)
Corona charging and discharg.

(27)
Surface

triboelectr.
poten. U. tr

(v)
U.(+)0

(v)
disch.

time (0)
u,(-)
(v)

ZEUSTAT

ZEUSTAT X

COLORSTAT

COLORSTAT X

REKOSTAT

REKOSTAT X

2-7 .104

2 . 1 0 1 2

4 - 6 . 1 0 4

1 . 1  .  1 0 1 2

3-6 . 104

5  .  1012

Ur(+)max.
MO
330
220
160
120
80
60

U,(+)max.
22
1 6
1 2
1 0
5
2
0

U.(+)max.
140
1 1 0
60
30
1 1
1 0
6

U.(+)max.
800
720
600
500
340
340
290

No charging

No charging

0
1
2
3
5
7

1 0

U.(-)max.
420
3 1 0
220
170
1 1 0
80
60

U,(-)max.
1 5
I
6
4
3
2
0

U.(-)max.
1 3 0
130
40
25
1 1
I
7

U,(-)max.
730
640
500
480
320
290
210

+ 1 5 0 t 4 0

- 5 0 0 + 5 0

- 2 5 0 t 5 0

- 1200 x 200

- 8 5 r 2 0

- 2100 t  200

0
1
2
3
5
7

1 0

0
1
2
3
5
7

1 0

0
1
2
3
5
7
1 0

continuous electroconductive layer (e.9. backcoating
on the base of dispersions of polymers with electro-
conductive fil ler). 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-
t ivi ty but there were some dif ferences in corona
charging and triboelectric surface potential.
- a correlation between low electrical resistivity of floor
coverings (104 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 . 106 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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Texti ln6 vfrobky vo v5eobecnosti  patr ia medzi
materidly elektrostaticky aktivne, do v praxi znamen6
schopnost sa za urditlich podmienok elektrostaticky
nabit. Elektrostatick6 charakteristiky sti typickou vlast-
nos{ou textiln6ho vfrobku, ich zvldStnost v5ak spodi-
va v tom, Ze s[ sucasne vlastnostou materidlovou a
povrchovou a extr6mne si lne zdvisl6 od vonkaj5ich
vplyvov. Vzdjomn6 previazanost uvedenlich faktorov
poznamendva elektrostatick6 chovanie sa textilnfch
vfrobkov zloZitym charakterom povrchovfch javov
pevnych ldtok, ktorfch kvantitativna analyza je Wi
beZnfch meracich postupoch obtiaZna, ale pre po-
sfdenie praktick6ho dosahu - vlyvu tvorby a el imi-
ndcie statickej elektriny dostatodnd.

Pre prax je ddleZit6 poznanie, di na konkr6tnom
textilnom vfrobku m6Ze vzniknu{ ndboj ru5iv6ho vply-
vu, resp. schopnost vfrobku ridinne odviest uZ vznik-
nutf ndboj.

Medzi naj0dinnej5ie met6dy r ieSenia el imini icie ne-
Ziaducej statickej elektriny textilnyich podlahovfn je
zabudovanie elektricky vodivfch vldkien do Strukt0ry
textilie, hlavne jej nd5lapnej vrstvy.

Na bdze elektricky vodiv6ho vldkna Elstat, vyvinu-
t6ho podl 'a origindlneho postupu vo Vfskumnom
ustave text i lnej ch6mie 5. p. Zi l ina, bolo v minulfch
rokoch overovanfch niekolko typov elektrostaticky
vodivfch uzemnitel 'nfch kobercov netkan6ho
charakteru:
- SLOSTAT (netkan6 podlahovd krytina spevnen6
ihlovanim s impregndciou polym6rnej disperzie)
- ZEUSTAT (netkand podlahovd krytina spevnend
ihfovanfm, chemick;im zosilnenim s termick'fm zata-
venim a vzorovanim licnej nd5lapnej vrstvy)
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Dornbirn, dsterreich, 1 982.
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csAo 2678.
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- COLORSTAT (kompozitn6 podlahovd krytina textiU
guma s farebne a termicky vzorovanou llcnou n65lap-
nou vrstvou)
- REKOSTAT (v5lvan6 podlahovd krytina typ sludka,
resp. rezany vlas s vlasovou vrstvou tvorenou zmes-
nou priadzou a elektricky vodivou rubovou upravou).

Pre sledovanie vplyvu elektricky vodiv6ho vldkna
vo vodivfch kobercoch sa zvolili porovnatelh6 dvojice
materidlov s rovnakfm materi6lovfm zlolenim, vy-
roben6 totoZnou technol6giou, kde v kaZdej dvojici
bol jeden materidl s obsahom vodiv6ho vldkna
a druhf porovnatel'nyi, bez obsahu vodiv6ho vldkna
(X), pri6om podiel vodiv6ho vldkna bol nahradenf ne-
vodivfm vldknom.

Porovn6van6 boli nasledovn6 parametre:
- efektrickf odpor podl'a eSru 34 1gB2
- nabi janie a vybi janie jednosmernou koronou
- triboelektrickf povrchovf potencidl.

Z hodnotenia elektrostatickfch parametrov modelo-
vfch text i l i i  ( tab. 2,3, obr. 1) dvoj ic text i lnfch podla-
hovfn vo vodivom a nevodivom prevedeni (tab. 4),
ako aj z prakticklich skusenosti ziskanfch pri vfvoji
a realizAcii textilnfch materidlov so znilenlm elektric-
lqim odporom je moZn6 zov5eobecnit niekto16 zAvery:
- elektricky vodiv6 vldkna (v naSom prfpade vldkno
Elstat) s0 efektivnym prostriedkom pre znilenie elek-
tr ick6ho odporu text i ln6ho materi6lu. lch fdelnou
kombin6ciou so sprievodnfmi nevodivfmi vldknami
je moZn6 dosiahnut elektrickf odpor textiln6ho vfrob-
ku v Sirokom rozsahu hodndt a nastavit jeho Zelanu
frovei prakticky s presnostou jedn6ho rddu;
- jednostrannlim povrstvenim textiln6ho ritvaru s
obsahom vodivfch vldkien sfvislou elektricky vodivou

1 9 .

20.
21 .

22.
23.
24.
25.
26.
27.

TEXTILNE PODLAHOVINY SO ZNiZEruYruI
ELEKTRICKVM ODPOROM

V. Kabdtovd

VUTCH 5. p.Zitina, SR
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vrstvou je moZn6 vfznamne znllil obsah vodivej
vldkennej zlo2ky, potrebnf pre dosiahnutie pola-
dovan6ho nizkeho elektrick6ho odporu llcnej vrstvy,
6o md v praxi priaznivf ekonomickf efekt;
- vplyv Struktury textilnej podlahoviny v sledovanfch
pdrovyich materidloch vo vodivom a nevodivom pre-
vedenI na elektrostatick6 charakteristiky sa niznamne
prejavil u nevodivyich dlenov dvojfc s prakticky rovna-
kfm elektrickfm odporom pri rozdieloch v nabijanf
kor6nou a triboelektrickom povrchovom potencidli;

pre jav i l  sa sr i lad medzi  n izkym elekt r ickfm
odporom podlahovin (r6dovo 104 ohm) a praktickou
absenciou nabljatel'nosti kor6nou, ako aj zanedba-
tel'nfm povrchovfm triboelektrickfm potenci6lom bez

ohl'adu na Struktfru podlahoviny. D6 sa usfdit, Ze pri
dostatodne nizkej hladine elektr ick6ho odporu
(v oblasti elektrickej a elektrostatickej vodivosti pod
hodnotou 1 . 106 ohm) je vptyv Struktfry textf l ie na
jej elektrizovatel'nost prakticky zanedbanyi a prejavi
sa aZ pri vySSom elektrickom odpore materidlu;
- vzhl'adom na to, Ze n[zky elektrickf odpor popfsa-
nyich podlahovin je vyisledkom vytvorenia suvislej
vodivej siete z navzAjom sa kriZuj0cich, resp. prepoje-
nyich vodivfch vldkien, je moZn6 ich povaloval za
velkoplo5n6 elektr6dy, umoZiujr ice priame uzem-
nenie materidlu bez nutnosti  pouZit pomocn0 vodivu
kon5trukciu - mrieZku, 6o bolo v praxi pri ich in5tald-
ci i  potvrden6.

Nadilcta pre rozvoi
Chem ickotech nolog ickej taku lty

Slovenskej technickej univerzity v Bratislave

Chemickotechnologickd fakulta STU v Bratislave ako jedind fakulta chemickotechnologick6ho zamerania
mala a stdle md klridov6 postavenie pri vfchove chemicklich inZinierov a doktorantov pre oblast ch6mie
a chemickej a potravin6rskej technol6gie. Fakulta je tieZ vyznamnou vedeckovfskumnou in5titticiou, ktord
spolupracuje s univerzitami, vfskumnfmi t istavmi a priemyslom na Slovensku i  v zahrani6i.

Zmeny v na5ej krajine vyvolan6 prechodom na trhovr-r ekonomiku a potreba pretvorit celri Skolskri sustavu
si vyZaduje okrem in6ho i syst6m tvorby doplnkovfch zdrojov financovania.

S tymto cielbm zalolila v roku 1993 CHTF STU Naddciu pre rozvoj Chemickotechnologickej fakulty STU
(The Foundation for Development of Faculty of Chemical Technology STU).

Predmetom 6innosti  Nad6cie je:
. zlepSenie materidlov6ho vybavenia fakulty, najmd pristrojovej zakladne, chemikdlii a skla
o skvalitiovanie a roz5irovanie zahrani6nfch stykov fakulty a jej zapojenie do medzindrodnyich programov
r uspokojovanie informa6nfch potrieb prostrednfctvom roz5irenia kniZnyich fondov a pristupu k bankdm

0dajov
r poskytovanie Stipendif, najmd doktorantskfch a postdoktorantskfch pre ob6anov Slovenskej republiky,

ako aj inlich krajin pre Studijn6 pobyty na fakulte, ako aj na inyich pracoviskdch
o poskytovanie prestiZnych Stipendii pre vynikajucich Studentov
r podpora vyddvania vedeckyich publikdcil a skrlpt
o podpora rozvojovfch projektov a podnikatel'skej dinnosti fakulty.

Naddcia je povinn6 re5pektovat Zelanie prispievatel'a, najmti jeho prianie urcit prlspevok na konkr6tny
0cel.

Bankov6 spojenie Nad6cie: TATRA BANKA ?. s., kod banky 1 100
nflzov udtu: Nad6cia pre rozvoi CHTF
6islo zflkaznika: 9623, 6islo beZn6ho 0dtu: 266 8000085
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NEW INDUSTRIAL TEXTILES DEVELOPED BY THE
RESEARCH INSTITUTE FOR TEXTILE CHEMISTRY

Cern6, Z.

Research /nsfifute for Textile Chemistry, Zitina, Stovakia

The purpose of this paper is to review a range of industrial texti les designed for building and agri-
cultural application. The range includes:

- thermal insulating casings (TIPP) and special texti le materials with metal foil (TATEX),
- waterproof materials (TERRAFOL) and sealing membranes (TATRABENT),
-  drainage mater ia ls (TERRADREN).

Der Artikel enthdlt Grundinformationen uber das Sortiment von technischen Texti l ien, die in VUTCH
2itina fur das Gebiet des Bauwesens und der Landwirtschaft entwickelt wurden. Es handelt sich um:

- wdrmeisolierende (TIPP) und Abschirmungstexti l ien (TATEX),
- hydroisolierende (TERRAFOL) und Dichtungstexti l ien (TATRABENT),
- Drtinagetexti l ien (TERRADREN).

B crarre rrpnBelelra ocnoBuafi ulrtpopuaunn o6 accoprr4Menre reKCTI4,'rblrbrx Marepr4aJ'roB TexHHqecKofo
Ira3lraqelrl4rr ,{cno!,rb:lyeMbrx B crponrenbHoM npor{3BoJlc'rBe 14 ce,rbcKoM xo:flf icrse. B :rror accoprr.{MeHT
BXOAfl1':

- renror43orrruuonHr,re (T14[lt l) u rareHnrcilIr4e reKcrr{irbHbre MarepuanL,r (TATfKC),
- BoAorrenpornluacNrr,re (T3PPA(DOJI) H ynrornureJrbHbre reKcrr,r,rrhHbrc Marepnann (TATPADEII' l '),
- lperraxnbrc Marepha,rbr (T3PPAAPEH).

V dldnku je dand zitkladnA informdcia o sortimente textilnVch technickfch materidlov vyr6banlich
v pre stavebnictvo a pol'nohospoddrstvo. Patria sem typy:

- tepelnoizoladn6 (TIPP) a tieniace (TATEX) texti ln6 materidly,
- hydroizolacn6 (TERRAFOL) a tiesniace (TATRABENT) texti ln6 materidly,
- drendZne (TERRADREN) materi6ly.

The industr ial text i les are being used increasingly
as construction or bui lding materials in various ar-
eas where textile materials have not been applied up
to now, such as bui lding industry, agriculture, struc-
tural and hydraul ic engineering and other industr ial
segments. They provide an environmentally superior
alternative to expensive, deficit raw materials. The
new cost-effective materials designed for various in-
dustr ial segments feature easy handling, savings in
labour, top quali ty, easy transport,  good hygienic
properties and safety. These properties have not been
available with traditional materials. Another advantage
of the industr ial text i les is a f lexible 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 Inst i tute for Texti le Chemistry
(VUTCH), state enterprise, 2i l ina has met the mar-
ket requirements and developed a range of special
industrial textiles designed for construction and agri-
cultural appl icat ions.

A shaped thermal insulat ing casing developed by
the Research lnstitute for Textile Chemistry ryUTCH)
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. lt is shaped to the form of an openable
segment with circular cross section in accordance
with diameters of hot water steel pipings. The shaped
insulat ion casing is designed for thermal insulat ion
of secondary steel pipings with hot medium in flats,
publ ic and industr ial bui ldings 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 /. = 0.042 W m-1 K-1. TIPP
is an environmentally friendly product containing no
chemical binder. lt has no harmful influence on health,
improves hygiene and contributes to humanization of
f inishing works in the bui lding industry.

The material is manufactured on the maschine
STIP-1000 developed by the_Research Inst i tute 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 2391182191.

The family of insulat ion materials designed for use
in building includes a new insulation foil tradenamed
TERRAFOL. lt is a dual layered material consisting
of a waterproof insulat ion polyethylene foi l  and a
polypropylene protective geomembrane. TERRAFOL
is avai lable either with LDPE or HDPE polyethylene
foil in accordance with customer's requirements. The
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insulat ion foi l  TERRAFOL can be used in construc-
t ion works of structural and hydraul ic engineering.
It performs effectively as a lining of canals, water
courses, ponds and reservoirs. lt protects the pipe
insulation from mechanical damage caused by back
fi l l .  TERRAFOL performs well  as a seal ing layer of
landfi l ls etc.

A new type of  seal ing membrane cal led
TATRABENT with colmation effect has been deve-
loped Fy tne Research lnst i tute for Texti le Chemis-
try (VUTCH). TATRABENT is designed for use in
bui lding applications, especial ly for landfi l l  construc-
t ion. l t  is manufactured of domestic raw materials.
TATRABENT l ining system consists of a nonwoven
material and a seal ing mineral layer. l t  enhances the
impermeabil i ty of hydrophobic insulat ion layer and
provides an effective protection of this layer against
damage.

TERRADREN is  a prefabr icated dra inage geo-
composite system developed.by the Research Inst i-
tute for Texti le Chemistry (VUTCH). l t  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 capabil i ty. 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 bui ld-
ing construction, hydraul ic and highway engineering
as wel l  as in  landf i l ls  bui ld ing.  The TERRADREN
system offers long-term cost savings. lt can be in-
stal led easi ly 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-

dit ional drainage materials. l t  helps to cut down the
earthwork costs and protects the expensive synthetic
hydrophobic insulat ion 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 2051166/93.

The industrial textiles developed by the Research
Insti tute for Texti le Chemistry f fUTCH/ intended for
bui lding applications feature optimal performance
characterist ics. They provide chemical resistance,
mould- and microbe resistance, alkal i-  and acid re-
sistance. The products are ecologically acceptable.
The synthetic polymers used to manufacture the tex-
t i le materials are safe and environmental ly fr iendly
products.

The products t radenamed TIPP,  TERRAFOL,
TATRABENT, TERRADREN are designed for use in
a wide range of industr ial,  e.g. construction and en-
vironmental appl icat ions. They have proven their
value in many projects.

Sti l l  another product developed by the Research
Insti tute for Texti le Chemistry (VUTCH) is a special
textile material called TATEX designed for agricultural
appl icat ions, especial ly for cult ivat ing plants. l t  has
already been successfully tested in greenhouses. The
metallized foil built in the textile material prevents heat
loss in the greenhouse, improves microcl imate, pre-
vents drying (and burning) the plants and this way i t
helps to increase the effectiveness of the agricultural
production.

The Research Inst i tute for Texti le Chemistry
(VUTCH), state enterprise Zi l ina has developed and
introduced the shaped insulat ion casings TIPP, in-
su lat ion fo i l  TERRAFOL geotext i le  l in ing
TATRABENT, drainage geocomposite TERRADREN,
sealing textile material TATEX based on domestic raw
materials to extend the range of industrial textiles
avai lable in the Slovak Republic for a wide variety of
applications.

NOVINKY Z VYVOJA VUTCH V OBLASTI TECHNICTVCN
TEXTILIi

Ing. Zelmira dern6

V,fskumn,i lstav textitnej chdmie, Zitina

ClSnok obsahuje z6kladn6 informdcie o sortimente
technickfch textilii, ktor6 boli vo VUTCH Zilinavyvinu-
t6 pre oblast stavebnictva a pol'nohospoddrstva.

Jednd sa o textilie:
- tepelnoizoladn6 OIPP)
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TIPP je vpichovand netkand textilia zo zmesi pre-
vaZne syntetickyich vlSkennfch odpadov, vywarovane
do kruhov6ho otvdratel'n6ho puzdra podlh priemerov
teplovodnlich ocel'ovfch potrubi. PouZiva sa pre
tepelnf izoldciu sekunddrnych rozvodov teplovodnfch
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potrubi s teplyim m6diom v bytovfch, obdianskych
a priemyselnfch objektoch, kde je potrebn6 zamedzit
tepelnyim stratdm.
- tieniace (TATEX)
Textilia Tatex je urdend pre polhohospod6rov, zvld5t
pre pestovanie rastlln v sklenkoch. Pokovovan6 folia
zabudovand v textfli i zabraiuje tepelnfm stratdm v
skleniku, zlep5uje mikroklfmu, zabrai luje vyst5aniu
(i  spaleniu) rast l in, d(m prispieva k zefektivneniu
pol'noh ospoddrskej vf roby.
- hydroizoladn6 (TERRAFOL)
lzoladnti  fol iu TERRAFOL tvorf hydroizolacnd vrstva
z polyetyl6nu a ochrannd geotextilia z polypropyl6nu.
Polyetyl6novd folia m6Ze byt podla priania z6kaznika
z LDPE alebo HDPE. lzo la6nd f6 l ia  TERRAFOL sa
m6Ze pouZit v stavbdch pozemn6ho a vodn6ho stavi-
telstva ako vyistelka kandlov a vodnfch tokov, vod-
nfch n{drZi, tieZ ako mechanickd ochrana izoldcii

potrubl proti prerazeniu zdsypovyim materidlom ako
jedna z tesniac ich vrst iev pr i  budovani  sk lddok
odpadu a pod.
- tesniace (TATRABENT)
Geotextilnd vfstelka TATRABENT predstavuje spoje-
nie netkanyich textfli i s tesniacou minerdlnou vrstvou.
Zabudovanim v ter6ne zvySuje nepriepustnost hydro-
izola6nej vrstvy a sudasne tvori u6innu ochranu tejto
vrstvy pred po5kodenlm.
- drendZne (TERRADREN)
DrendZny geokompozit TERRADREN je vytvorenyi
z priestorovej dren ifinej syntetickej rohoZe, ktord je
uzatvorend medzi dve netkan6 filtra6n6 geotextllie.
Ako prefabrikovanf vfrobok zniZuje pracnost na
stavbe a unichl'uje stavebn6 prdce, nahr{dza klasick6
drendZne materidly, zntluje ndklady na zemn6 prdce,
chrdni ndkladn6 syntetick6 vodoizola6n6 vrstvy pred
po5kodenfm.

TO THE QUESTION OF THE PREDICTION OF AIR
PERMEABILITY OF NONWOVENS

A. V. Kul ichenko, * lr .  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 permeabil ity of nonwovens are discussed. A new com-
plex structure parameter with close correlation with air permeabil ity of different types of nonwoven
fabrics is proposed for the prediction of the permeabil ity.

Man diskutierte uber die Ergebnisse bisheriger Arbeiten uber die Luftdurchlassung der nichtgewebten
Text i l ien.  Es wurde ein neuer zusammengefaster Structur-Parameter vorgeschlagen, der diese
Luftdurchlassung durch verschiedene nichtgewebte Texti l ien ausdruckt und ermoglicht gleichfals auch
die Voraussagung.

O6cyx^lenbr pe3ynb'larur pa6or', upoBelenrrbrx B o6Lracrlr Bo3Ayxonpou14uaeMoc'ru HerKarrbrx MarepHanoB.
Ilpet"rroxcrr rrosbu.l cocrasrror{ crpyr(Typrrr,ui napaiuerp, o6r,rctrnxlurqnr.t Bo3ilyxonpoHr4uaeMocrr, pa3nr,rx
uerKalrbrx Marepr4anoB r,{ no3BoJrRnurqnrl roxe ee nporrro3.

Diskutuje sa o vfsledkoch doteraji ich prdc o priepustnosti vzduchu netkanyTmi texti l iami. Navrhol
sa novf zloleny Struktf rny parameter, vyjadruj0ci velmi dobre priepustnost vzduchu r6znymi netkanyimi
texti l iami a umoZhujrici 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-
i ty of nonwoven fabrics from dif ferent f ibres and
blends. Their argument was that the correlation co-
efficient between air permeability and the reciprocal
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of f ibre 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. ln order to check the con-
clusions of these papers, the experimental data3 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  f i gu res  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

Type of nonwoven Reciprocal of fibre Reciprocal of weight
fabrics volume fraction per unit area

Needle-punched
Stitch-bonded
Adhesive bonded

0.814
0.934
0.580

0.992
0.970
0.991

( i .e. dif ferent 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 arca 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 predict ion 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-
acterist ics: weight per unit  area, thickness, fabric
density and f ibre volume fract ion. The correlat ion of
this parameter with the air permeability is very high:

- for needle-punched fabrics : 0.990,
- for st i tch-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 f igures lc, 2c and 3c. The relat ion between the
air permeability and this complex parameter can be
given by equation:

P  :  ?  +  b (1N, .1 )  (1 )

55 65
lE4  )

3,9 4,9 5.9 6,9 Z9 9,9
l/(f ibre volum fract ion. thickness)

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).

3The adhesive bonded nonwoven samples nr. 1,3 and 16 (see
table l l l  in [1]) have been excluded from the calculat ion for the
following reasons:
- samples 1 and 3: because the fabric weight with binder con-
tent (2.3 o/o lor nr. 1 and 2O.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 o/o.
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Fig.2. Relat ion between air permeabil i ty of st i tch-bonded 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).

where P: pelrTleability, V= fibre volume fraction, L =
thickness of fabric, d, 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 calculat ion:
- for the needle-punched fabrics:

2 1 6
l / fabr ic weight  (nL/g.LE-J)

( b )

t , 8 1 2  1 6

l / f ib re  vo lume f rac t ion
( .c ' l

P = _ 7.330 + 1 1.684 (1N, .L)
- for stitch-bonded fabrics:

P :  -  1 .691 + 10.760 (1N, .L)

120

0 3 6 9 1 2 1 5
1/(t iOre volume f ract ion. thickness)

Fig. 3. Relat ion between air permeabil i ty of adhesive bonded
fabrics 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).

(2a)

(2b)
- for adhesive bonded fabrics:

P : - 3.287 + 8.044 (1N'L) (2c)
From a theoretical point of view, constant "a" equals

the fabric permeability, when b/(Vr.L) : 0, i.e. when

( b )

l t  a '

. /. / /
.tt ,/- /

- a u  /
- t. /

, ,
a

( c )
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V * 0 and L -) oo. But in this case, "a" is extremely
small  ( in our calculat ion, i ts value is even smaller
than 0) and we can write:

P = b/(Vr.L) (3)

Formula (3) means that the value of coefficient "b"
numerical ly equals the fabric permeabil i ty, when the
fabric thickness L = 1 and the fibre volume fraction
Vr = 1 (hypothetical case, when the porosity of the
fabric equals the porosity of the f ibres, 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] (Sari l l  f ibre : 0.44 tex, 52
mm). That's why the values of coefficient "b" are very
close for needle-punched (b = 11.684) and st i tch-
bonded (b = 10.760) fabrics and the "b"-value is a
little different for adhesive bonded fabrics (b : 8.044)
because of the inf luence of the binder.

Looking at (3), it can be seen that, when thickness
L: GonSt, permeabil i ty P is inversely proport ional to
the fibre volume fraction V1, which means that the
conclusion made in [2] is correct for nonwovens with
the same thickness.

Also because: Vf = p**/p, = G/(L.R1) (4)

where pruw = density of nonwovens, p, = density of
f ibres, G = weight per unit  area.

From (3) and (a) we obtain: P : b.p1lG (5)

Formula (5) means that, when pr: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. lt is possible to use reciprocal of fibre volume
fraction for the prediction of the permeability of non-
wovens with the same thickness. l t  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 fract ion x thickness). l t  has high correla-
tion with the permeability for all types of nonwovens.
This complex parameter considers the inf luence of
the following fabric structure characteristics on the
permeabil i ty: weight per unit  area, thickness, fabric
density and fibre volume fraction.
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K OTAZKE PREDPOVEDE PRIEPUSTNOSTI VZDUCHU
NETKAruVNAI TEXTiIINMI

A. V. Kul ichenko, 
* lr .  

Lieva Van Langenhove

Sf.-Pefersburg State tJniversity of Technotogy and Dezing, Russia, 
*Ghent 

lJniversity, Department of Textiles/
Laboratory De Meulemeester/, Belgium

Priepustnost P vzduchu netkanlimi textfliami a moZ-
nost jej predpovede sa v doteraj5lch prdcach sledova-
la v zdvislosti na hrfbke textflie L alebo na objemo-
vom percente V1 vldkna v nej.  Pri  Stat ist ickom
hodnoteni pokusnfch vlisledkov sa v obidvoch pripa-
doch preukazala zdvislost priepustnosti na tfchto
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parametroch, charakterizovand vysokfm koeficientom
linedrnej koreldcie. Z teoretick6ho hl'adiska v5ak vyply-
va, Ze priepustnost vzduchu musf zdvisiet od obidvoch
tfchto parametrov stidasne. Podl'a Darcyho zflkona
zdvisi priepustnost na a[ZXe kandlov, ich priereze a ich
podtu. DlZka kandlov je f mernd hrf bke materidlu, ich



celkovli prierez (prierez kandla x podet kandlov) je
danf objemovfm percentom vl6kna v materidli. Prie-
pustnost vzduchu musi teda teoreticky byt nepriamo
z6visld na hrfbke materidlu a na objemovom percente
vldkna v iom. To sa na zdklade vykonanfch pokusov

tieZ poturdilo a zistilo sa, Ze sa tdto z6vislost dd velmi
dobre oplsat rovnicou P - konSV(LxV1). Rovnica vysti-
huje vplyv obidvoch parametrov, zalial'do doteraz
publikovan6 vztahy platil i len pre zdvislost priepust-
nosti na jednej velidine pri kon5tantnej hodnote druhej.

ENVIRONMENTAL PROGRAMMES FOR
CELLULOSIC FIBERS MANUFACTURING PROCESS

Jambr ich,  M. ,  Marc indin,  A. ,  *PechArov5, , l .

Faculty of Chem. Techn., SfU Eratislava, Slovakia
*Research lnstitute of Chemical Fibers, Svit, Slovakia

The present paper reports on the manufacture of cellulosic fibers by CS2-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 f ibers 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 Ldsungsmittel
vom okologischen Standpunkt aus wird verglichen. Die Kennlinien der aus desen Systemen her-
gestellten Fasern werden mit anderen auf der Basis von Regeneratzellulose verglichen.

Cpaaueuo nonyqeHs uenntono3Itbrx BonoKou lr3 o4creMr,r rleJrrono3a/l-lMMtlO ra xap6aiuul uenJrro.rro3br
c JlpyrMMH pa3rBopr4TeJIbMbr. i logvepxrrvrbr lreKaropbrc pa3nnqvfl pr cpaBHeua ilpr4roAHocrb
pa3Tnopt{'rereti c cKonofuqecxor,i roqrcu 3perun. XapaxrepncruKu BonoKou nonyqeHHbrx H3 yKa3a}tnbtx
cHC'teM cpaBHerrbr  c xapaKTepr4cTHKH ocTaJrblrbrx fHApaT[ennono3Hbrx BonoKoH.

V clanku sa pojedn6va o novfch postupoch pripravy celul6zovfch vl6kien. V tomto obdobidominujO
dva postupy ich prfpravy a to cez roztok ceful6zy v N-metylmorfolin-N-oxide. Druhf postup pripravy
vldkien je na bAze karbam6tu celul6zy. PorovndvajI sa ich fyzikdlno-mechanick6 vlastnosti s normdl-
nym a polynozickfm visk6zov'fm vldknom a s bavlnou.

INTRODUCTION

The manufacture of chemical fibers had and ex-
traordinary importance in the hitherto development of
our economy. Chemical f ibers have inf luenced the
structure of text i le and engineering woven fabrics
applied in various fields, mainly in textile and rubber
industr ies, transport,  agriculture, bui lding 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 cel lu los ic  f ibers.  The share of
cel lulosic f ibers, which form an inevitable component

of textiles, is about 18 o/o of the over-all supply of
chemical fibers. Cellulosic fibers are mainly produced
via solut ions of cel lulose 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
f ibers 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:
- SO2-amine
- methylamine/DMSO
- NHy'salts as NarSCN, NH4SCN
- chloraflpolar solvent
- N2Oy'polar solvent
- NOCUpolar solvent
- SOy'dimethylformamide/DM F
- LiCUdimethylacetamide/DMAAl/

3. Three-component systems:
- SOs/amine/polar comp.
- So2/NH3/DMF
- SOCIr/amine/DMF
- NHy'Na - halogenide/DMF

l.Concentrated acids:
- HCl, HBr, H2SO4, H3PO4, F3CCOOH

2. Aqueous solut ions of anorganic salts:
- LiCl, ZnOlr, thiocyanates, iodides

3. Strog bases, soluble in water:
- L|OH, NaOH, NaOH-ZnO, NaOH-BeO
- high concentrations
- low temperatures

4. Aqueous solutions of quarternary bases:
- tetraammonium hydroxide
- tetraalkylphosphonium hydroxide
- tr iethylbenzylammonium hydroxide

5. Aqueous solut ions of metal complexes:
- cuoxam, cuene, cuoxene, nioxene, cadoxene
- Fe/Na sol. /Fe3',  NaOH/

- chemicals are emitted into water courses and air
and both their trapping and regeneration are costly
- CSr and H2S are toxic chemicals and therefore their
content in air is l imited in mglm3, while economical
reason speak for a regeneration of g/m3
- ZnSOa has a detr imental effecton l iving species in
water courses. Moreover, there is a back of this raw
material
- regeneration of NarSOo is energy intensive
- disposal of hemicel lulosis (mainly of B-cel lulosis
(with PBS<200 is complicated and therefore a part
of i ts discharged into sewage, thus affect ing 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 CS2 is on
decline, its regeneration including H2S and further
chemicals is being improved. As a consequence, the
pollution 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 CS2-
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 chemicalfibers [1-3].
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New procedures in the cel lulosic f ibres manu-
facturing process

Already a second decade an intensive research has
been aimed at preparing cel lulosic f ibers 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 commercial ly avai lable process, which
would compete with the viscose process 123, 241. The
new process should fulf i l  fol lowing requirements
14,  14,30-321:
- minimal pol lut ion 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 l isted in Tab. 1. In the
hitherto development, the attention has been mainly
dedicated towards the manufactore of cellulosic fibers
by following agents, nowadays two manufacturing
procedures dominate in researed and development:

1) N-methylmorpholine-N-oxide as a direct solvent
for cel lulose. This process is based on the US pat-
ent 576810 [35]. Leading in this f ield are: Contanulds
Ltd,  now commerc ia l iz ing thei r  Tencel  f ibers and
American Enka with NEW - CELL f ibers. This f ibers
manufacturing process is elaborated in other coun-
tr ies as well  [6, 14, 31, 321, e.g. Lensing commer-
cialized the production of Lyocell fibers.

2) The second process based on cel lulose
carbamate was develop by NESTE OY, Claiming
cel lulosic f iber CELLCA 17, 251. The Inst i tute of
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Fig. 1. Scheme of cel lulosicf ibers manufacturing (N-methylmorpholine-N-oxide ).  1. Plasticization - mixing unit,  2. Extru, 3. Spin-
ning block - f i l ter, 4. Spinning - washing base, 5. Second and third washing, 6. Drying, 7. Fibre winding

Chemical Fibers in Lodz 123, 28-301 and the Re-
search Inst i tute of Chemical Fibers in Svit  14,22,341
have been also studying the itroduction of cellulosic
carbamate in the manufacture of cellulosic fibers.

Fig. 1. shows the scheme of preparation of
cel lulosic f ibers by means of N-methylmorpholine-N-
oxide. ln the f ibers manufacturing process, non-de-
graded pulp with a PPS value of about 550 is em-
ployed. PPS is adjusted by stabilizers, mainly MgSOa
and propylgalene ((HO)3C6H2 . COO ' CgHr). After
spinning, the f iber has a PPS value of about 510.
General ly, the concentrat ion of cel lulose in the solu-
tion is about 15 o/o and this system behaves like a
pseudoplastic liquid, which spins at a temperature of
the solut ion ranging from 1 10 'C to 125 "C. At con-
centrations of about 25 0/o cellulose in the solution,
mesomorphic structure heading to l iquid crystals
can be formed. NMMNO . 2H2O, NMMNO . HrO and
NMMNO have fol lowing melt ing points: 36 oC, 72"C
and 172 "C, resp. These substrates do not have a
negative import on human beings as well  as on the
environment. ln addit ion, 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 cel lulose
carbamate and f ibers. For the direct synthesis of
cellulose carbamate one can use pulp whose PPS
value is adjusted by irradiat ion 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 (NH2-
CG-NH-CO-NH2), 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-1 reveal
the presence of CONH2 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]

Type of fibre
p

kg m*
KP
o/o An . 1or .l3l

opx
cN dtex-1

om
cN dtex-1

tm
oh

t
oA

SN
%

ceIUNMMNO 65
cell/PFlDMSO 36
cell/carbamate
cel l /NrO*/DMF
viscose 39
viscose polynosic 55
cotton 60-80

1 . 5 3
1 . 5 1 - 1 . 5 2

1 .51-1.52
1 .50 -1 .57
1 .52 -1 .54

43.94
34.17

zato
36.20
68.00

1 .90  4 .38
2 .00  1 .96
1 .90  3 .00
1 . 8 0  1 . 8 0
1 .70  2 .50
1 .75  4 .00

2.0-3.6

14.4 2.87
6 .8  1 .26

1 5 . 0  1 . 7 0
1 9 . 0  1 . 3 0
21 .7  1 .50
10 .4  2 .80
7-9 2.6-3.9

1 7 . 6
8.2

12.0
1 5 . 0
26.0
14.4

12-14

60
n:

98
71
50

NMMNO - N-methylmorpholine-N-oxide; PF - paraformaldehyde; DMSO - dimethylsulphoxide; DMF - dimethylformamide;
cel l  -  cel lulose

commissioning of new technologies for cel lulosic f i-
bres manufacturing it can be concluded that NMMNO
forms a relatively good precondition for a large-scale
production of cel lulosic f ibers compared with cel lu-

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.
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f ' iar CC:

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, 18.
from viewpoints of product quality, regeneration of raw
materials, development of 

'equipments 
and process 13:

economy.
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G., Teoldi,  A.: J. of Polymer
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Struszczyk, H.: Chemick6 vldkna, XLl l ,  1,
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Fyzika vldkien, ALFA

E.: Strukturai  svojstva volokon, Chimija

-  regenerdcia chemik6l i i  a  ich vrdtenie spat  do
procesu nie je dostatodnd, pretoze do procesu
vstupujrice chemikiil ie vzitjomne reagujf a menia sa
na nov6 chemick6 zlfdeniny
- chemikdlie s[ rozptflen6 vo voddch a ovzdu5i a
ich zachytdvanie a regener6cia s[ energeticky a teda
aj ekonomicky vel'mi ndro6n6.
- CSz a H2S sti toxick6, preto ich obsah v ovzdu5lje
limitovanf v mg/m3, zatial' do ekonomicky udelnfmi
koncentrdciami pre regenerdciu su g/m3

ZnSO4 je Skodlivy pre Ziv6 organizmy vo voddch
a je deficitnou surovinou
- regenerdcia NarSOoje energeticky vel'mi ndkladnd
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Hlavnfmi predstavitel 'mi chemickfch vldkien s[
PET, PA, PAN, PP a celul6zov6 vl6kna. Celul6zov6
vldkna tvoria nevyhnutnf komponentu textili i a ich
podiel z celkovej vyiroby chemicklich vldkien je okolo
18 %. Celul6zov6 vldkna s[ vyrdban6 predov5etkfm
cez roztoky xantogenetu celulozy-visk6zy. Tento
proces umoZnil v doteraj5om uZ 100 rocnom vyivoji
vyirobu Sirok6ho sortimentu celul6zovlich vldkien

Vedl'a nespornyich vlihod a prepracovanosti vis-
kozov6ho procesu pripravy celul6zovlich vldkien ma
i svoje negativne strdnky, ekonomick6 a ekologick6,
a to najmd:
- pracuje s niZ5imi koncentrdciami roztokov celul6zy
a s velklimi mnoZstvami chemikalii
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23.
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38.

ENVIRONMENTALNE PROGRAMY PR1PRAVY
CELULOZOVVCN VLAKIEN

Jambrich M., Marcindin A., *Pech6rovd l .

CHTF SIU Bratislava, 
,VUCHV 

Svit, SB
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- fikvidacia hemicelul6z (najmii B-celul6zy) s PSS <
200 je ndrodnd a dast odchddza do kanalizdcie
a vplfva na hodnotu BSK-S.

Z hichto d6vodov znadn6 6ast vfrobnfch zariadeni
vo svete bola likvidovand. Mnoh6 velk6 firmy inovuj0
a racionalizuj0 vfrobu viskozovfch vlakien, dim sa
udrZuje urditd celosvetovd froven vfroby okolo 2,9
mif . t. ZniZuje sa spotreba CS2, zvy5uje sa jeho re-
gener6cia vrdtane HrS a dal5lch chemikdli i , dim
doch6dz a k zn[Zeniu zalale n ia Z ivotn 6ho p rostred i a.
Uveden6 skutodnosti davajf predpoklad, 2e visk6zorni
proces vfroby celul6zovfch vldkien preZije prechod
20. a 21. storodia popri ndbehu vfroby novlich bez-
sirouhllkovfch postupov. Dal5iu existenciu vfroby
celul6zovfch vldkien opodstatiuje i trvald obnova
drevnej suroviny (pestovatel'sk6 krajiny produkujrj
okolo 50 milidrd ton celul6zy), dalej velkd variabilita
a chemickd funkdnost vfchodzej komponenty-celulo-
zy, ktord vyplyiva z jej molekulovej Struktury. Celul6za
md syndiotaktickli a polotuhf charakter relazca
a mOZe tvorit za ur6ihich podmienok i kvapalnokrySta-
lick6 stavy, 6o ddva predpoklad novfch postupov
pripravy vldkien. Celul6zov6 vldkno je najstarSi typ
velkokapacitne vyrdbanfch chemickfch vldkien.

UZ druh6 desatrodie prebieha s(stredenf vyiskum
v oblasti pripravy celul6zovfch vl6kien, hladanim
no4ich rozpu5{acich syst6mov, ktor6 by mali nahradit

vf rob u vl dki en vi s k6zovlim postu pom. Zattal' vf s ku m
nebol r iplne zavf5enf Stddiom vaid5ej real izdcie
komerdnej vfroby celul6zovlich vldkien s novfmi roz-
p0Stadlami, ktor6 by konkuroval i  visk6zov6mu
procesu.

V tomto obdobi vo vfskume a vyivoji dominuju dva
postupy a to rozp05tanie v N-metylmorfol in-N-oxide,
kde zdklad bol danf US pat. 57681 O z r.1966. Ziska-
n6 poznatky umoZnili vypracovat technol6giu pripravy
a zariadenia firme Courtaulds pre vfrobok Tencel a
firme American Enka pre vfrobok NEW-CELL. Tento
postup pripravy celul6zovlich vldkien je rozpracovanf
i  v dalSich kraj indch, napr.vl irobok Lyocel l  f i rmy
Lenzing.

Druhf postup pripravy vldkien je na b1ze karbamdtu
celuf ozy, ktorf rozpracovala f i rma N ESTE OY z
Finska a pripravila produkt s oznadenim CELLCA.
Priprave karbamdtu celulozy venuju pozornost i v
IWCH LodZ a vo VUCHV Svit.

Z doteraj5fch uisledkov rniskumu, rnivoja i realizdcie
novfch postupov pripravy celulozovfch vldkien vyplf-
va,  2e NMMNO vytvdra re lat lvne najpr iaznive j5 ie
predpoklady pre masovej5iu vfrobu celul6zov6ho
vldkna v porovnanl s karbamdtom celul6zy a metylol-
celul6zy. Na druhej strane karbamdt celulozy me
prednosti v moZnosti diasto6n6ho vyuZitia zariadenia
na prfpravu viskozovfch vldkien a tfm i na zniZenie
investi6nfch ndkladov.
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z vEDEcKovVsKUMruYcn a vYvoJovYcx pRAcovisr

vVsrunaruY UsTAV cHEMrcrVcn
vAS PARTNER vo vYvo.l

VLAKIEN VO SVITE
A REALIZACII

Vfskumnf tistav chemiclgich vldkien (VUCHV) vzni-
kof vo Svite pod Vysoklimi Tatrami z vlilkndrensk6ho
prostredia batovsk6ho Tatrasvitu a Chemosvitu,
pridom svojlm posobenfm podas vy5e Styridsatrocnej
existencie zdsadnyim sp6sobom vplyival na-rozvoj
a urovei priemyslu chemickfch vldkien v Cesko-
slovensku.

S menom VUCHV sa spdjajf najvfznamnej5ie ob-
lasti a etapy vfroby chemickfch vldkien. Ustav bol
zaloleny v roku 1951 ako celoStdtny rezortnf ristav
a po6as svojho trvania vyrie5il viacer6 povodn6 tech-
nologick6 postupy a skonStruoval strojn6 zariadenia
pre ich pouZit ie v tuzemsku i  v zahranidf.

Spomedzi najvfznamnej5ich z nich bola to napriklad
priprava visk6zovyich vldkien SUPER 2 poullvanfch
ako pneumatikovf kordo4i hodvdb pre gumdrenskyi
priemysel alebo prfprava vldkien v rdmci rozsiahleho
polypropyl6nov6ho programu, v ktorom boli vyrie5en6
a do priemyselnej praxe zaveden6 vldkna vo forme
str iZe, kabl ika a nekonedn6ho hodvdbu text i ln6ho
a technick6ho.

Tieto vfrobn6 postupy boli zaveden6 vo viaceryich
podnikoch v tuzemsku (SH Senica nad Myjavou,
lstrochem Bratislava, Chemosyif Svif) i v zahrani6i
(Ceskd republika, Nemecko, Polsko, Rusko, Ukrajina,
CIna). Pri ich rie5eni ristav spolupracoval s najvf-
znamnejSfmi svetovyimi f  i rmami (BAR MAG,
FLEISSNER,  Z IMMER,  INVENTA,  WERNER.
PFLEIDERER, HENKEL, BASF, CIBA.SANDOZ atd'.) .

Hlavnf predmet dinnosti  VUCHV predstavuje:
- zilkladnyi a aplikovanli r4?skum v oblasti chemiclgich

vldkien
- vyvoj, kon5trukcia a vfrobazariadeni i prototypov pre

prfpravu chemickfch vldkien a suvisiace odvetuia
- vyiroba a predaj Specialnych typov chemickfch

vldkien a maloton62nej ch6mie
- vfroba a predaj strojov, prfstrojov a technolo-

gickfch zariadeni
- spracovanie fplnfch inZiniersko-technicklich pod-

kladov u vyvinugich i nakfpenfch technologii
-  technickd pomoc a poradenskd dinnost
- vedecko-technick6 informdcie, priemyselno-pr6vna

a normalizalnA 6innost.
Tieto dinnosti tistav zabezpeluje na vysokej profesio-

ndlnej 0rovni, ddsledne re5pektuj0c dohodnut6 podrob-
nosti Ziadanfch sluZieb s moZnostou priebeZnej kon-
zultdcie a upresnenia.

Na zdklade dlhorocnfch skusenosti vo vfskume,
vfvoji i uvfldzanf svojich aktivit do vfrobnej praxe
vy5e 250 pracovnlkov ristavu si dovol'uje pon0knut
Vdm svoju pomoc pri rie5enf Va5ich probl6mov tech-
nick6ho i ekonomick6ho charakteru pri rozhodovani
o vyirobe i realizovani Va5ich vfrobnfch zdmerov
v I'ubovol'nom rozsahu, pre velkovfrobcov i malfch
a strednfch podnikatel'ov v oblastiach, tfkajrlcich sa
chemickfch vldkien i  prlbuznfch odborov.

Na svojich ufskumnfch a kon5trukcnich pracoviskdch
ustav V6m zabezpecf komplexne sluZby od literdrneho
a patentov6ho prieskumu vo forme kvalitnyich informac-
nyich uistupov po strojno-technologicke rieSenie a zave-
denie prfslu5nlich vfrobnfch liniek do dinnosti.

Ustav Vdm umoZni priamy kontakt s najvfznam-
nej5imi zahranidnlimi partnermi pri rie5eni prfslu5nfch
dieldich technologiclgich uzlov alebo pri vfbere ucele-
nfch vyirobnfch zariadeni.

VyuZije pritom sktsenosti svojich odbornfkov, zfska-
n6 najmti pocas ich zahranidnfch expertnfch pobytov
a pri uvddzanI vlirobnyich zariadeni v zahranicf.

Ustav ochotne poskytne:
- vypracovanie projekdnyich podkladov pre zavedenie

prislu5nej vfroby
- odborn6 pos0denie rozlidnfch projektov
- Studijn6 sprdvy, liter6rne a patentov6 re5er5e
- priemyselno prdvnu ochranu a pomoc pri vypraco-

vanf prihla5ok vyndlezov a objavov
- vypracovanie normalizadnyich dokumentov
- sluZby Statnej skriSobne textilnfch materidlov -

SKTC.

Naia adresa:
Vfskumnf 0stav chemickfch vlSken, 5. p.
059 21 Svit, okres Poprad, SR
telefon: 42-092-56444
telefax: 42-092-55663
te lex:  78217

kontaktn6 osoby:
riaditel' ustavu: RNDr. Du5an Budzdk
1. ndmestnik r iaditel 'a: Ing. Tibor Varga
2. n6mestnik r iaditela: Ing. Maridn Cekan

Ak mdte konkr6tn e zilmery v predmete na5ej 6in-
nosti alebo ste presveddenl o ridelnosti vyuZit technic-
k6 konzultdcie, radi Vds privl tame medzi naSimi
renomovanfmi Specialistami.

.DK.
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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 util iza-
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 tor ut i l izat ion as t ire 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 multifi lament
yarns. These production processes were realized in
some factories in SR (Slovenskf hodvdb Senica nad
Myjavou, lstrochem 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,  Z IMMER,  EMS lnven ta ,  WERNER-
PFLEIDERER, HENKEL, BASF, CIBA-SANDOZ etc.).

Information about the most important act ivi t ies
of  RIMF:
- the fundamental and applied research in the area

of man-made f ibres,
- 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 sel l ing 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 clari fy the problems prel iminary.

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
quali ty 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 putt ing the production in
abroad into operation.

The Research Institute is prepared to offer you:
- working out the desing data for putting relevant

pfants into operation,
- professional judgement of dif ferent 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 Inst i tu te for  Man-Made Fibres,
State Enterprise,
059 21 Svit,  Slovak Republic
tef ephon e: 42-092-56444
fax: 42-092-55663
telex: 78217

Contact persons:
Director of the Inst i tute: RNDr. Du5an Budzdk

1. Deputy Director: Ing. Tibor Varga
2. Deputy Director: Ing. Maridn Cekan

lf you plan some part icular intentions in the sub-
jects of our activities or if it is favourable for you to
make good use of the technical consultat ions we
should be glad to welcome you among prestigious
specialists of our Institute.

-DK.



Srarrue sruSoBruicrvo pRE TExnlttE A TEcnucrE
vlArrua
Olga Dur6ov6

V,iskumni ustav chemickych vldkien, S. p., 059 21 Svit, Slovakia

Transformdcia hospoddrstva Slovenska na nov6
ekonomick6 podmienky m6,vfraznf vplyv na vnftornu
Strukturu organizdcii WZ. Vzhlhdom na nedostatok
zdrojov hospoddrskej sf6ry a re5trik6nf Statny rozpo-
6et obmedzili sa poZiadavky vfskumno-vfvojov6ho
charakteru. Najdastej5im typom transformdcie vo vyis-
kumnfch ustavoch s priemyselne orientovanou apli-
kdciou vlisledkov vyiskumu je nahrAdzanie vfskumnej
a vyivojovej dinnosti vfrobnlimi a Specidlnymi nevfs-
kumnfmi aktivitami obchodn6ho, poradensko-konzul-
ta6n6ho a in6ho podnikatel'sk6ho charakteru.

Uveden6 zmeny, prebiehaj0ce vo vfskume, sf
sprevddzan6 vfraznfmi zmenami v hospodarskej
sf6re, ktor6 s[ vyvolan6 budovanim spolo6n6ho
europskeho trhu, ktorf je zalolenf na maximdlnom
zohl'adneni kvality vo vzdjomnfch obchodnlich vzta-
hoch. S t)rm uzko srivisf ndrast poZiadaviek na nez6-
visl6 odborn6 posudzovanie, schval'ovanie a hodno-
tenie vfrobkov, ktor6 sf doddvan6 na trh. To je
moZn6 zabezpedit, pokial' existuje syst6m nezdvisl6ho
sk05obnictva pre testovanie vfrobkov, s cielbm pre-
ukdzania zhody s danlimi predpismi, di poZiadavkami.
A preto jednou z oblasti zamerania technickej politiky
na Slovensku je vybudovanie zodpovedajfceho
vfkonu sku5obnictva v podmienkach samostatnej
republiky s cielbm dosiahnutia konformity s glob6lnou
koncepciou certifikdcie a sku5ania v krajindch ES.
V snahe z0Zitkovania odbornfch skfsenosti vyiskum-
nlkov a technick6ho pristrojov6ho vybavenia labora-
torii zriadbvanie Stdtneho skuSobnictva sa orientuje
do vfskumnfch tistavov aplikovan6ho charakteru.
Vytvdranie Stdtnych skri5obni v podmienkach organi-
zAciiWZje teda d'alSim prfkladom ich transformdcie
za tidelom roz5irenia svojich podnikatel'skfch aktivit.

Koncom roku 1993 Vfmerom d.35/1993 Uradu pre
normalizdciu, metrologiu a skf5obnfcWo SR bolo Vfskum-
n6mu ustavu chemickfch vl6kien vo Svite udelen6
oprdvnenie na vfkon Stdtneho skri5obnictua. Vfskumnf
fstav chemictqich vldkien vo Svite sa tak stal

Stetnou sku5obfrou SKTC-I 18.

Stdtna sk(Sobia SKTC (slovensk6 testovacie cen-
trum) -118 je oprdvnend hodnoti{, schvalbvat a certifi-
kovat vSetky

textiln6 a technick6 vldkna. Jej autoriz{ciaje uvede-
nd v Prf lohe k vl imeru UNMS SR 6.35/1993 zo dha
8 . 1  1 . 1 9 9 3 .

Skupina vfrobkov, pre ktor6 bola Vfskumn6mu
fstavu chemickfch vldkien vo Svite udelend autori-
zdcia, patri do neregulovanej sf6ry, to znamenA, 2e
vfdkna nie sf zaraden6 do povinn6ho hodnotenia, ale
mOZu byt hodnoten6 na Ziadost prihlasovatel'a. V
suvislosti s vySSie uvedenfm a v s0lade s paragrafom
2, odst.2 novelizovan6ho zdkona o Stdtnom sk[Sob-
nictue d.479192 Zb. 5t6tna sk0Sobia SKTC-118 bude
orientovat svoju dinnost do

odbornfch slui ieb.

V tomto zmysle a v rozsahu udelenej autorizilcte
bude zabezpedovat odborn6 posudky, vyjadrenia,
expertizy a taktieZ vyddvat osveddenia. Osveddenie
je dokladom, v ktorom sa zistujri a potvrdzujf urdit6
vlastnosti vfrobkov, a to 6i srl splnen6 v5etky alebo
fen niektorf z vybranfch poZiadaviek stanovenfch
technickou normou, alebo infmi prdvnymi predpismi.
K vyikonu odbornfch sluZieb Stdtnej skri5obne SKTC-
118 m62e prihlasovatel '  definovat svoje poZiadavky
aj mimo oblasti platnfch noriem, resp. mOZe prijat
ponuku sk0Sobne na vfkon sluZieb zalolenych na
skfsenostiach a dlhorodnej tradici i  pracoviska v
uvedenej oblasti.

balej, v zmysle paragrafu 9, odst.1 platn6ho ZAkona
o skriSobnictve Stdtna sku5obia SKTC-1 18 sa aktivne
zapojila do

normalizadnej 6innosti

a do posudzovania ndvrhov prislu5nfch slovenskfch
Statnych noriem. ZAroveh sa zahdjila medzindrodnd
spoluprdca v ISO TC 38, v rdmci ktorej Stdtna skfSob-
ia SKTC-1 18 zapracovdva medzindrodn6 normy do
slovenskfch Stdtnych noriem.

Popri vfkone Stdtneho skrl5obnfctva v rozsahu
udelenej autorizdcie Stdtna sk(Sobfia SKTC-118 ako
Stdtom akreditovan6 skri5obn6 laborat6rium pokraduje
v rozsiahlej

ekoanalytickej pr6ci

pri rie5eni probl6mov v odpadovom hospoddrstve
a zne6istovani ovzdu5ia.

Stdtna skfSobia vo Vfskumnom 0stave chemic-
kfch vldkien vo Svite vidi svoje uplatnenie u vfrobcov
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a spracovatelbv textilnfch a technicklich vl6kien.
Svojimi aktivitami chce prispiet k uspe5nosti uvede-
nfch firiem, a to pri zavfldzani syst6mov kvality podlh

krit6rii noriem ISO 9000 a deklarovani kvality produk-
cie formou vyddvania skf5obnfch protokolov (ates-
tov), osveddeni a odbornfch posudkov.

STATE TESTING SYSTEM FOR TEXTILE AND INDUS-
TRIAL FIBRES

Ol'ga Durdovd

V,iskumn,i Istav chemick,ich vldkien, 5. 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 posit ion
have been accompanied by signif icant economy
transformation initiated due to effort to set up all Eu-
ropean market which assume to regard particularly
quality in mutual trading relations. lt has been in close
relat ion to the increase of requirements for an inde-
pendent test ing, approvals and evaluation of prod-
ucts destined for the market. This is possible to en-
sure i f  an independent system of qual i ty test ing 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 countr ies has become one of
decisive direct ions 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 exist ing RaD faci l i t ies 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-I18.

State Testing stand SKTC /Slovak testing centre/ -
1 18 has been approved to evaluate, approve and
certificate any textile and/or industrial fibres. The
authorization has been aff irmed 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 Inst i tute for
Man-Made Fibres has been authorized for belongs
to nonregulated one that means f ibres which doesn't
fal l  unter the obl iged evaluation but can be tested by
request of appl icator. Regarding above mentioned
and in accordance with paragraph 2, item 2 of the
renew faw of state testing No.479l92 Zb.the State
Testing Stand SKTC-1 18 orientates its activity onto

expert service.

Accordingly and over the range of authorization
SKTC-1 18 wil l  provide the judgements, statements,
expert reports and issue the certificates. The certifi-
cate means document which confirm that propert ies
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-1 18 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 i ts wide

ecoanalytical activities

to solve the questions of industrial wastes and air
pol lut ion.

State Testing Stand set up in Research Institute for
Man-Made Fibres offers a good potential for both fi-
bres manufactirers and convertors. lts 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 ISO 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 Burger

Thfringisches /nsfftut fIr Textil- und Kunststoff-Forschung e. V., 07407 Rudolstadt-Schwarza, DR

Mit der Grundung des Thrir ingischen Inst i tutes fr ir
Texti l -  und Kunststoff-Forschung e. V. (TITK) am
4. Oktober 1991 als erstes privatrechtliches, gemein-
nri tziges Inst i tut des Bundeslandes Thtir ingen am
h istori schen Chem ief aserind ustriestan dort Schw aza
wurde eine erfolgreiche Tradit ion der deutschen
Chemiefaserindustr ie fortgesetzt.  Am 29. 6. 1935
wurde in Schwarza die "Thtir ingische Zel lwol le AG"
gegrt indet, in der 1936 die Produktion von "Zel lwol le"
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. Bohringer als Direktor das
"lnstitut ftir Textiltechnologie der Chemiefasern" (lTC)
gegr t indet .  Mi t  der  Bi ldung des Chemiefaser-
kombinates Schwarza 1970 wurde das Institut in die
Forschung des Stammwerkes integriert.  Der
Ubergang zur sozialen Marktwirtschaft in Thriringen
und d ie damit  verbundene Ent f lechtung des
Kombinates ermdglichte auch den Mitarbeitern des
Geschdftsbereiches Forschung die Chance fur einen
Neubeginn mit neuen strategischen Inhalten. Das
TITK fuhlt  sich den Tradit ionen des Standortes
Schwarza verpflichtet, mochte aber neue Horizonte
in der Textil-, Chemiefaser- und Kunststoff-Forschung
erschl ieBen. Damit bestehen fr ir  das Inst i tut jetzt die
Moglichkeit und die Aufgabe, sich in den gesamt-
deutschen Forschungs- und EntwicklungsprozelS zu
integrieren.

Forschu ngskom plexe:

Grundlagenforschung
- Synthese und Verformung von

o cel lulosischen Polymeren
r thermoplastischen Spezialpolymeren
o biologisch abbaubaren Polymeren

- Herstellung und Verwertung profilierter Filamente
und Kurzfasern

- Chemische Verwertung von Polymerabfdllen
- Polymeranalyt ik und Umweltanalyt ik

Textil - u nd Werkstoff- Forschung

- Eigenschaften, Verarbeitung, Einsatz von Chemie-
faserstoffen

- Untersuchung dkologisch vetrdglicher Verfahren in
der textilen Verarbeitung und Veredlung sowie Re-
cycling- und Abbauprozesse textiler Stoffe

- Nachwachsende Rohstoffe - Einsatz nattirlicher
Faserstoffe in technischen Textilien und Kunst-
s tof fen,  Nutzung pf lanz l icher  Inhal tsstof fe  fur
Fdrbung und antibakterielle Ausrtistung

- Faserverbunde, Werkstoffverhalten

Kunststoff-Forschung

- Untersuchungen zur Verdnderung von Kunststoff-
und Faseroberfldchen

- Polymerverdnderungen im RecyclingproceB, Auf-
wertung von Recyclingmischfraktionen, recycleten
Blends und Verbundfol ien

- Phasengrenzfldchen und Vertei lungen in Blends
und Compounds, Fl ieB verhalten geful l ter Kunst-
stoffe

- Einarbeitung nativer Polymeren und nativer Fasern
in Thermoplaste

- Einarbeitung von Synthesefasern in Thermoplaste
- Entsorgung geftil lter/verstdrkter Kunststoffe
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Dank der groBztigigen Unterstritzung der Bundes-
ministerien ftir Forschung und Technologie und ftir
Wirtschaft, der Thtiringischen Landesregierung sowie
namhaften Mitgl iedsunternehmen und Inst i tut ionen
des eingetragenen Vereins ist das TITK bereits ein
anerkannter und leistungsfdihiger Partner fur For-
schung und Wirtschaft geworden.

Partner f i i r  Forschung und Entwicklung:

TITK- Thrir inglsches Inst i tut fr ir  Texti l -  und
Kunststoff-Forschung e. V.

- Geschdftsfuhrender Direktor: Dr. Ing. Horst Brirger
- Mitarbeiter: 52, davon 28 in F/E
- Anschrift: Breitscheidstr. 97
07 407 Rudolstadt-Schwarza

Tel.: 0367217320
Fax.: 0367217382

- Forschen, Entwickeln, Prr i fen -

lm Januar 1992 wurde die "Ostthuringische Material-
prrifgesellschaft fur Textil und Kunststoffe mbH
Rudolstadt" als 100 %ige Tochter des "Thuringischen
Institutes ftir Textil- und Kunststoff-Forschung e. V."
gegnindet. Die OMPG ist auf dem Dienstleistungs-
sektor, insbesondere in Thtiringen, vor allem ftir klein-
und mittelstdndische Unternehmen auf den Gebieten
der Chemiefaser-, Textil-, Werkstoff- und Kunststoff-
technologie zur Durchfuhrung von Materialkontrollen,
umweltanalytischen Untersuchungen, Fehlerunter-
suchungen, Auftragsforschung, zur Entwicklung von
Pruifverfahren und Prtifprogrammen incl. Beurteil-
ungsmaBstdben, der Anfertigung von Gutachten und
Zertifikaten, Entwicklung von Veredlungsverfahren
sowie sonstige Forschungs- und Entwicklungsauftrdge
dieses Fachgebietes teitig. Die OMPG ist mit ihren
Laboratorien bei der "Bundesanstalt frir Material-
forschung und -prrifung Berlin" (BAM) akkredidiert.

Dienstleistu ngsschwerpu n kte

1 . Mechanische Werkstoffprrifung
r Stat ische Werkstoffprufung im Bereich von -

100 'C b is  350 "C
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Forschungsbereiche:

- G rundlagenforschung :
Dr. rer. nat. hab. Eberhard Taeger
Tel.: 0367217324

- Textil- und Werkstoff-Forschung:
Dr. Ing. Klaus-Peter Mieck
Tel.: 0367217326

- Kunststoff-Forschung:
Dr. rer. nat. Axel Koine
Tel.: 0367217328

. Dynamische Werkstoffprufung im Bereich von
-120'C bis 400 "C

r Standardprt i fungen und speziel le Prufungen fur
Spinnfasern,  Spinnfasergarne,  F i lamentgarne,
textile Fltichengebilde, Verbundwerkstoff e

o Mikroskopische Prrifungen an allgemeinen Werk-
stoffen

o Verarbeitungsprr.ifungen frir Spinnfasern, Spinn-
fasergarne, Filamentgarne und textile Fldchen-
gebilde

2. Chemische und physikalische Untersuchungen
(Analytik)

2. l .Umweltanalyt ik

Arbeitsgebiete: Trinkwasser, Grundwasser, Ab-
wasser, Altlasten, Boden, Kltirschlamm, Emissionen,
Ldrm, Arbeitsplatzmessungen, Auftragsforschung,
Qu al itdtsprrif u n g, U mweltvertrdg I ich ke its prtif u n gen,
Spurenanalytik

Leistungsspektrum: Beratung, Probenahme,
Bohrungen,  Messungen,  Analysen,  Kontro l le ,
Bewertung

OSTTHUR INGISCHE MATERIALPR UFGESELLSCHAFT
rUN TEXTIL UND KUNSTSTOFFE mbH RUDOLSTADT

Dr. Ing. Horst Brirger

Thuringisches /nsfitut fIr Textil- und Kunststoff-Forschung e. V., 07407 Rudolstadt-Schwarza, DR



2.2.Spezi al u ntersuch u n g en

Physio-chemische Methoden - DSC, DTA, TOC,
Massenspektroskopie, FTIR- und UV-Spektroskopie,
AOX, HPLC, Gaschromatographie, Atomabsorbtions-
spektroskopie, Rheologie, Granulometrie, Fi l trat ion/
Fi lterrti ckstan dswert

Physikal ische M ethoden- Rontgenstrukturanalyse,
optische Methoden

3. Prt i fung und Verarbeitung von Kunststoffen

Mechanische, elektr ische, rheologische Prri fungen,
Part ikel- und Oberf ldchenanalyt ik, mikroskopische
Untersuchungen, Verarbeitungsprufung von Kunst-
s tof fen,  Compoundierung/Rezepturentwick lung,
SpritzgieBen von Prufkorpern/Kleinserien

4. Informationsvermitt lungsstel le - IVS

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

- Profi ldienste
- Patent-,  Gebrauchsmuster- und Warenzeichen-

recherchen i ncl. Volltextbeschaff ung
- Beratung und Unterstr i tzung bei Anmeldung von

Patenten, Gebrauchsmustern, Warenzeichen
- Schulungen zum gewerbl ichen Rechtsschutz
-  Gesta l tung von Overhead-Fol ien,  Computer-

g raf iken, Textmaterial ien
- Nutzung hauseigener Fonds auf den Gebieten,

Chemief  asern,  Kunststof fe ,  Text i l industr ie ,
Umweltschutz, Recycl ing

Hosts: DATA-STAR, DBl, DIALOG, ECHO, ESA-
lRS,  FIZ-TECHNIK,  GBl ,  GENIOS, Patentro l le  DPA,
QUESTEL,  STN Internat ional ,  JURIS

5. DIN-Normen-Auslegestel le Rudolstadt

Es steht das gesamte Deutsche Normenwerk
(22.000 Normen und Normenentwurfe)  sowie d ie
Datenbank Perinern mit Aussagen zu internationalen,
europdischen und ausgewdhl ten ausldndischen
normen-monat l ich aktual is ier t -  zur  Nutzung zul
Verf ugung.

6. Wissenschaft l iche Bibl iothek

Die Bib l io thek ste l l t  dem Benutzer  aus den
Bereichen:

- Wissenschaft
- Technik
- Produktion

der klein- und mittelstdndischen Unternehmen rund
23.000 Bucher und Zeitschri f ten zur Verft igung.

Der Literaturbestand beinhaltet Werke bereits aus
dem 19 .  Jahrhunder t  b i s  in  d ie  heu t ige  Ze i t  m i t
aktuel len Neuerscheinungen.

Der Bestand der Bibl iothek umfaBt u. a. solche
Fachgebiete wie: al lgemeine und speziel le Chemie/
Analyti k, Polymerherstel lun g, Chemief aserherstel lung
und -verarbeitung, Textilkunde, Werkstoffprufung (tex-
tile Kunststoffe, allgemeine Werkstoffe), Kunststoffe,
physika l ische Chemie,  Ver fahrenstechnik ,  Mathe-
matik/Physik, Rechtswissenschaften, Betr iebs-
wirtschaft,  EDV, Technik Ostthrir ingische Material-
prufgesel lschaft f t i r  Texti l  und Kunststoffe mbH
Rudolstadt.
Geschdftsfuhrer: Dr. lng. Horst Burger
Mitarbeiter:44
Anschrift: Breitscheidstr. 97
07 407 Rudolstadt- Schwarza

Tel.: 0367217320
Fax.: 0367217382

Geschdftsfelder:

- Werkstoffprufung: Dr. Ing. Klaus-Peter Mieck
Tel.: 0367217326

- Analytik: Dr. rer. nat. habil. Eberhard Taeger
Tel.: 0367217324

- Labor: Herr Reiner BAftner
Tel.: 0367217323

- Umweltmanagement: Dr. rer. nat. Markus Schade
Tel.: 0367217395

- Kunststoffprufung: Dr. rer. nat. Axel Koine
Tel.: 0367217328

- | nf ormation sverm ittl u n gsst elle: H e rr M e i B n e r
Tel.: 0367217336

- Df N-Stelle: Frau Gdbner
Tel.: 0367217390

- Wiss. Bibliothek: Frau Andreas
Tel.: 0367217388
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Sruora ,,TEcHMcrE rexriltE il"

Pracovnici Vfskumn6ho ristavu textilnej ch6mie, 4. Predpoklady surovinov6ho zabezpedenia
5.p. Zilina vypracovali v 2.polroku 1993 Stridiu na vfroby TT v SR
t6mu ,,Technick6 textilie ll". Uvedend Strjdia sa zao- 4.1 Vyiroba chemickfch vldken
berd dostupnostou vhodnej surovinovej bitzy a vybra- 4.2 Vfroba chemickfch substrdtov
nfm sortimentom technickfch textilii vyrdbanyich na 5. Technick6 doporudenia pre dhl5i rozvoj 47roby
Slovensku. Dalej sri v Stridii uv6dzan6 niektor6 poten- TT v rdmci uvaZovanej re5trukturaliz6cie
cidlne moZnosti vfroby technickfch textili i v s6lade priemyslu na Slovensku
so sridasnfmi trendami vo svete. Stridia moZe byt 5.1 Technick6 textilie pre stavebnlctvo
uZitodnd pri dal5om usmerneni vfroby technickfch 5.2 Technick6 textllie pre polhohospoddrstvo
textili i vo vd65ich i men5ich firmdch na Slovensku, 5.3 Technick6 textilie pre pracovn6 odevy
ale moZe aj in5pirovat pri hl'adani novlich trhov. 5.4 Technick6 textilie pre filtra6n6 [6ely
Obsah st0die je nasledovnf: 6. Z6ver

1. Uvod Cena Studi jnej sprdvy bez DPH je 9 900,- Sk.
2. Informdcie o vfrobe vybranyich druhov tech- Prilohou k Studijnej sprdve je liter6rna a patentovd

nickfch textili i (TT) v zahranidi (Techtextil '93) re^ier5 ,,Technick6 textilie ll" s 831 dokumentadnfmi
2.1 Novinky vo vfrobe vldken zAznamami a cenou bez DPH 8 300,-Sk.
2.2 Technick6 textilie pre stavebnictvo
2.3 Agr6rne textf l ie Vfskumnf ustav text i lnej ch6mie, 5.p.,
2.4 R0na pre hygienick6 a potravindrske 6cely ul.  J.Milca 8, 011 68 Zi l ina,
3. Zhodnotenie sfdasn6ho stavu vo vfrobe TT tel.: 089/622 418-9 kl.1 2,0891623 247,

v priemyselnfch odvetviach Slovenskej fax: 089/621704
republiky Kontaktnf pracovnik: Ing. 6apekov6 Val6ria
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sYMpozlA - KoNFERENcIE

rexriLrE pRE ByrovY n AUToMoBn-ovV rNTEnrEn
Kri5tof id, M., Leg6i, J.

Chemickotechnologickd fakulta, SfU Eratislava, Slovakia

Na 32.lnternationale Chemiefasertagung Dornbirn
'93 sa velkd pozornost venovala textilnfm materidlom
pre vnri torn6 vybavenie domovov a automobilov
a opdtovn6mu zhodnoteniu textilnfch a infch odpa-
dov vznikajucich v tejto suvislosti.

SIdasnd situdcia v Struktt ire trhov s text i lnyimi
podlahovinami a s d'al5fmi materidlmi vnftorn6ho
vybavenia automobilov sa vyznaduje mnohfmi
negatfvnymi javmi a na druhej strane len niekolkfmi
pozitfvnymi aspektami.Je charakterizovand klesajr,r-
cou tendenciou odbytu a poklesom priemernej ceny,
6o sa odr62a v zhor5ovani ekonomickfch ukazovate-
I'ov vlirobcov.

Aj napriek tomu v Europe takmer v5eobecne (okrem
niekol'kfch krajin) je neoby6ajne vysokd spotreba
textilnfch krytln - kobercov (napr. v^Nemecku v r.
1992 to bolo v iac ako 350 mi l .  mz) .V porovnani
s netext i ln fmi  podlahovinami ( l ino leum, PVC,
prirodn6, umel6 drevo a parkety, korok a keramika)
sa to zdabyl mdlo. Treba v5ak povedat, Ze pokrytie
kobercom je zAkaznikmi najviac uprednostiovan6 a
najZiadanej5ie.

Prednost kobercov spo6fva v ich materi6loch, far-
bdch a kon5trukcii. Dnes m6 zfikaznik k dispozicii
zaruden( kvalitu, dlhri Zivotnost, krdsny dizajn, mate-
ridly v s0lade so zdravyim prostredfm. Prdve preto je
v Nemecku asi 60 % v5etkfch podldh pokrytfch
kobercami, 6o je dostatodnlim dOkazom obl'ubenosti
kobercov v interi6roch.

V suvislost i  s alternatfvnymi podlahovinami typu
drevo a keramika vystupuju do popredia biologick6
(ekologick6) aspekty kobercov, ktor6 musia mat
v sudasnosti napr. okrem ne5pinivosti, antistatiky aj
vlastnosti  ako,,prirodn6" 6i, ,prirodzen6",, ,biologicky
nezdvadn6" (degradovatel 'n6),, ,bez prchavfch zlo-
Liek", skrdtka eko-koberce [1]. V automobiloch je
pouZitie viacenich alternativnych podlahovln nevhod-
ne (PVC, korok),alebo prakticky nemoZn6 (drevo,
keramika). Preto prich6dzaj( do fvahy priive koberce
a obkladov6 materidly, ktor6 mOZu dobre pokryt
vnritornli priestor pre cestujricich a sprljemnit tak
pobyt v iom. Specifick6 podmienky pouZitia v auto-
mobiloch vyZadujti pouZit integrovan6 syst6my pre
koberce i obkladov6 materidly.

Trh v zdpadnej Europe musi st6le ,,bojovat" s mno-
hfmi lacnfmi vlirobkami. Pritom v5ak lacnf nie vZdy
znamend zlf ,  pretoZe dnes uZ nie je problem vyrobit
cenovo prlstupn6, kvalitn6 v5ivand koberce a podla-
hoviny.

Vfrobcovia kobercov, rovnako i trh kobercov v
Eur6pe, ale i v ostatnom svete sa v5ak budri musiet
neustdle bori t  s probl6mami:

- nadbytodnlich kapaclt
- nlzkych cien
- chfbajucich, resp. nedostatocnfch ziskov
- koncentrdcie vlirobcov
- ochrany Zivotn6ho prostredia.

V priemysle kobercov a potahovfch ldtok sa pouZf-
vajf  (viac di menej) v5etky typy vldken: prfrodn6
(visk6zov6, vlna v zmesiach) i syntetick6. Ziadne
z nich nie je dokonal6 tak, aby sa dalo bez 0pravy,
modifikdcie, zmesovania 6i Specidlneho spracovania
pouZit priamo. Vfhodou syntetickfch vlaken je, Ze ich
moZno modifikovat bud'v procese prfpravy vldken
(vfroba bikomponentnfch vldken), alebo v priebehu
ich spracovania na vlirobky [4,5].

Dal5ou vfhodou syntetickfch vldken je ich prakticky
nevy6erpatel'nf zdroi (t.j. moZnost d'al5ieho zvy5o-
vania vfroby), pretoZe len 5-10 % fosilnych paliv
sa vyuZlva na chemick6 spracovanie (aj na vl6kna)
a 90-95 o/o sa spaluje.

Zo syntetickych vl6ken najviac pouZivan6 s0 PET,
PA 6, PA 66 a PP. U polyamidov pomer medzi PA 6
a PA 66 + ine (v zdpadnej Eur6pe) je Silaa % [31.

Percento vyuZitia jednotlivfch polym6rov zdvisi od
oblasti vyuZitia (dom, auto) a krajiny vfroby (Sir5ie
vyuZ(vanie PP vo vfchodnej Europe).

Jednfm z prlspevkov obohatenia trhu o nov6 sorti-
menty je pouZitie ,,semi5ovania" pre zlep5enie dekora-
tivnosti povrchovfch plOch namiesto beZn6ho textil-
n6ho materidlu, 6o poskytuje rOzne zmeny [6].

Novf pohl'ad na semi5ovyi materl6l vo vnutornom
priestore automobilov, ktory sa robi uZ 20 rokov, sa
vyzna6uje podstatnou zmenou vo vfvoji predo-
v5etkfm lepidla a spOsobu elektrostatick6ho procesu
Worby semi5u, ale i zlolitostou tuarovania jednotliWch
6ast[ vn0torn6ho vybavenia.

Pri priprave semi5ovfch materiSlov ide o nand5anie
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Tab. 1. Pou2itie PES, PA a PP textflii v automobiloch a hlavn6 oblasti aplik6ci(

Potahy
sedadadiel

Dverov6
panely

Vfplfiove
materi6ly

Stropn6
obklady

Koberce Bezpe6nostn6
p6sy

Vzduchov6
vaky

PES
PA
PP

+
+

+

+

+
+
f

+
+

cie na b{ze syntetickfch latexov. Materidly pouZite
pre pripravu obkladov vnftorn6ho vybavenia auto-
mobilov, sk[5an6 na termickri stabi]itu zodpovedajri
najvy55im poZiadavkdm automobilov6ho priemyslu.

Aj v Japonsku je PES najpouZivanej5i polym6r,
najma pre potahy v automobiloch. Prispelo k tomu
zavedenie do vliroby hebkej (soft-feeling) priadze,
priadze odolnej vodi stladeniu vlasu a antistaticklich
tkanin a materidlov s vldknitlim pruZnfm podkladom
- ELK materidly. Tieto materidly pripraven6 termo-
pojenfm PES vldken s nizkotavitel'nfmi vldknami s[
porovnatel'n6 s polyuretanovlimi penami [81.

Podobne i  Hoechst Celanese Corp. [4] vyvinula
techno169iu schopn0 pripravit bikomponentn6 vldkna
z PET mimoriadne rovnorod6 z hladiska priedneho
rezu. UmoZiuje zvldkfiovat Sirokf Skdlu rdznych poly-
m6rov s vel 'mi rozdielnymi viskozitami a rOznym
pomerom polym6rov. Boli vyvinut6 nov6 polym6ry pre
pld5t fiadro-pla5tovfch S/C vlaken) s nizkou teplotou
tavenia so zlep5enou adh6ziou k syntetickfm a pri-
rodnl im vl6knam. Sprdvnym vfberom polym6rnej
dvojice, ich pomeru a geometrie priedneho rezu je
moZn6 skonStruovat vldkna s optimdlnymi vlastnosta-
mi pre Speci6lne pouZit ie.

Zdstupcovia f i rmy Du Pont [10] doporu6uj0 vyuZit
PA 66 ako zdkladnf materidl pre pouZitie vo funkcii
podlahovin do automobilov.

Svoje odporidania dokladaju skutocnostami, Ze
tieto materidly splnajf normami stanoven6 poZiadavky
na:

- svetlostabilitu
- dostatodn6 zdroje pre vlirobu

- horl'avost resp. charakter horlavosti
- antistatiku
- zotavovacie vlastnosti

a v porovnani s inyimi vl6knami sa vyznadujri i d'al5fmi
vfhodnfmi vlastnostami. Polyamid md velki vyihodu
v tom, Ze sa moZe vyrdbat v zrebnom stave a moZno
ho vyfarbit  podl 'a potreby, pripadne potla6it  na
I'ubovol'n0 farbu. Pritom moZno vyfarbit vel'mi rfchlo
i mal6 mnoZstvS podla individudlneho Zelania.

Z hl'adiska geometrickfch vlastnostf sa tieto vldkna
vyrabaj0 v Sirokej Skale rOznych typov prie6nych
rezov, do umoZhuje plnenie Specifickfch poZiadaviek
odberatelbv. I z hladiska ohmatu moZno z polyamidu
66 pripravit materidly od miikkfch,cez drsn6 a2 po
pevn6, tvrd6.

DalSou vfhodou polyamidu 66, ktord je bezkon-
kurendnd, s[ jeho vynikajfce termofixadn6 v]astnosti,
ktor6 s[ rozhodujfce pri kon5trukcii kobercov.

Japonsk6 f irma CHISSO vyvinula PE/PP (S/C) bi-
komponentn6 termopojiv6 vldkno, ktor6ho vlastnosti
neboli uspokojuj0ce a preto PE nahradili v pld5ti poly-
propyl6nom s niZSou teplotou tavenia (Stat ist ickf
kopolym6r). Tieto vldkna pouZit6 na pr(pravu termo-
pojenfch materidlov nahradzuj0 pouZit ie latexu, di
inyich pojivfch materidlov (znlZenie znedistenia, zlep-
Senie pracovnfch podmienok, zjednoduSenie vfrob-
n6ho procesu) a zniluju vfrobn6 naklady [5].

Ciba Geigy sa v prispevku o stabilizdcii polypropy-
l6novyich v ldk ien [1 1]  zamerala na vplyv rdznych
stabilizetorov na priebeh pripravy, dlhodobu tepelnu
stabilitu a odolnost vodi prestupu plynov. Poukdzala
na vynikajuce vlastnosti  IRGANOX B 501 W (zmes
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Obr. 1. Vfvoj pouZitia materidlov a priadzi pre textilie v automobiloch



Specidlne urdend pre stabi l izdciu vl6kien). lde o pou-
Zitie vysokomolekulovfch stabilizdtorov z tienenfch
amlnov samotnfch alebo ich kombindci i .

Z hladiska novfch technol6gii v zornom poli zdujmu
sa objavujf termopojitelh6 typy vldkien ako materidly
pre vnftorn6 vybavenie automobilov [12]. Tieto typy
sti sice znflme uZ z 30. rokov, kedy sa pouZivali
v odevnickom priemysle a v 80. rokoch dochddza
k rastu spotreby \ichto vldken striZov6ho typu hlavne
v oblasti netkanfch textllii, v sfdasnosti stupa pouZitie
termopojitel'n1ich vldken vo forme priadzi a to predo-
vSetkfm pre Specidlne aplikdcie. Okrem toho sa na
trhu objavujf aj 5tiepan6, teplom pojitel'n6 vldkna.

V podstate s[ zndme tri zdkladn6 druhy tfchto
vldken:
- lepiv6 vldkna - na bdze homopolym6rov (napr.
amorfnyi PES) s pomerne nizkou cenovou hladinou
- teplom pojitelhe vldkna - na b6ze homopolym6rov
(PP), t ieZ s pomerne nlzkou cenou alebo na baze
kopolym6rov (kopolyamidy), kde cena st0pa
- bikomponentn6 vldkna - typu jadro-pldit na b1ze
dvojice polym6rov (napr. PA 66/PA 6, PES/CoPES,
PES/PE) a t ieZ typu bok-bok (napr. PP/PE).

U tfchto typov je cenov6 ndrodnost pomerne
vysokd.

Vidime, Ze termicky pojitel'n6 vldkna sri vldkna syn-
tetick6 z termoplasticklich polym6rov. Teplota tavenia
vfchodzlch polym6rov sa pritom znlZi zabudovanlm
vhodnej zlolky do polym6ru (v primeranom mnoZ-
stve).

RecyklScia

Tisice ton vlSken, tkanln a d'al5ich produktov vo
forme novfch vfrobkov z polym6rov nakfpia kaZdo-
ro6ne zilkaznlci, aby nahradili, vymenili in6 tislce ton
vfrobkov, z ktorfch podstatnd 6ast je znova vldkni-
t6ho charakteru. Preto stdle 6astej5ie a naliehavej5ie
vystupuje do popredia otdzka 6o s pouZityimi mate-
r i i i lmi.

Y z{padnej Eur6pe sa 75 % pouZitfch kobercov
obydajne vyv62a na sklddky a 25 % sa spal'uje [2].
V blfzkej budfcnosti v5ak zodpovednost za spraco-
vanie pouiitfch kobercov prejde na vfrobcu, ktorli
sa bude musiet zaoberat i opatreniami na ekonomicl<f
zber, triedenie a znovuvyuZitie kobercov.

Kroky, ktor6 musime uvdZit, sri:
1. zber a tr iedenie
2. vyber pre d'alSi postup
3. a) uloZenie na sklddkach

b) spalbvanie bez vyuZitia energie
c) spalbvanie s vyuZitim energie
d) nov6 vyuZitie v inej forme (tepelnd a proti

hlukovd izoldcia)
e) mechanickd recykldcia - rozdelenie zloliek
0 chemickd recykl6cia

Je jasn6, Ze ukladanie na skl6dkach a spalbvanie

bez vyuZitia energie sa postupne (prinajmenSom pre
vel'k6 mnoZstvd a exhaldty) stdvajf neprijatel'n6.
Spafbvanie s vyuZitlm energie mdZe mat velkil vyz-
nam v najbliZ5ich rokoch pre viacer6 6asti Europy
a najmti pre nerecyklovatel'n6 odpady a sprievodn6
produkty (by-products).

RecyklScia kobercov je komplikovand v d6sledku
toho, Ze s[ viackomponentnyim syst6mom - vrchn6
vldkna, podkladovd vrstva (prvd, druhd...), latex, atd'.
Vrchn6 vldkna tvoria a2 30 % celkov6ho mnoZstva
a v nich prevldda polyamid nasledovanf PP.

Kl'ridom k mechanickej ale i chemickej recykldcii je
oddelenie tfchto zloliek. Dokonal6 oddelenie zloliek
si bude vyZadovat nov6 sp6soby kon5trukcie zmesf,
alebo pouZit ie chemicky jednotn6ho materidlu, napr.
100 o/o PA 6 [2,3].

Z hl'adiska recykldcie je to pohlad do budricnosti,
pretoZe najbliZ5ich 10 rokov sa do recykldcie budu
vracat koberce pdvodn6 t.j. zmesn6.

Chemickd recykldcia je v podstate chemick6 de-
polymerizdcia na oligom6ry a monom 6ry.2ial' reakto-
plasty (termosety) a olefinick6 termoplasty (PP) su
nevhodn6 pre tuto technol6giu. Tieto musia byt
mechanicky recyklovan6 pre nlzky vfl.alok depoly-
merizdcie alebo pyrolizovan6 na uhlbvodiky.

Polym6ry chemicky recyklovatelh6 (PA 6 - kataly-
tick6 hydrolfza, PES-glykolfza, PA 66) si preto
z tohto hladiska vySSie hodnoten6. Vy55ie spomenut6
ddvody nftia vfrobcu dim skOr za6,al [dinnri recyk-
ldciu vlirobkov. Preto firma AKZO Faser AG ponrikla
zflkazntkom moZnost vrdtit bezpednostn6 pdsy z auta
[13]. Hoci ich celkovd hmotnost je ( len) asi 800 g,
pri mnoZstvdch vyrobenyich 6ut nie je celkov6 mnoZ-
stvo zanedbatel'n6. Dal5ou vlihodou je, 2e s[ vyrobe-
n6 z jedn6ho materidlu - polyesterovej priadze. Pou-
Zite pasy sa po zbere a disteni poreZf a regranuluj(.
Ziskanf PES sa nepouZlva na vfrobu vl6ken, ale
rOznych kon5trukdnfch nirobkov (tlakov6 reguldtory,
elektronick6 6asti, mechanick6 vfrobky).

Firma ASOTA [14] sa v recyklScii dala cestou pouZi-
vania jedin6ho materidlu tak, Ze v PP materidloch sri
termopojiv6 zlolky na bAze styr6nbutadi6novfch
alebo akrylovlich kopolym6rov nahraden6 zloZkou na
b6ze polyolefinov.

Uspech recykldcie je postavenf na dodrZiavani
viacerfch z6sad [15]:
- v5etky materidly musia byt oznaden6 (druhom,

typom polym6ru) a musia byt recyklovatel'n6
- mali by obsahovat do najmenej pomocnfch ldtok
- v automobiloch pouZivat 6o najmenej rOznych

(polym6rnych textilnfch) materi6lov
- komponenty by nemali byt vo forme neoddelitel-

nyich kombindcii, najmd plast - kov
- technol6gie demontdZe musia byt vylep5en6 tak,

aby das a ndklady na iu boli do najmen5ie
- zber, tr iedenie, skladovanie a transport dielcov

a materidlov musia byt premyslen6
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- musia byt vypracovan6 a zaveden6 pokrokov6
recykladn6 technol69ie
Mnoh6 firmy sa v sridasnosti zaoberaj0 projekto-

vanlm a vfrobou modernej strojovej techniky pre [6in-
n6 spracovanie odpadov z textilnfch vyirob i spra-
covania plastov. lde o r6zne drvi6e, separdtory, zhut-
iovade, ktor6 sa vyzna6uj0 spolhhlivostou, ridinnos-
tou, lahkou udrZbou a vysokfm vfkonom.

A nakoniec namiesto zdveru niekolko otdzok spoje-
nfch s tfmto aktudlnym probl6mom:

1. Je na5a konzumnd spolodnost pripravend pri jaf
v budricnosti  produkty, ktor6 majf o niedo niZ5iu
kvalitu v d6sledku vysok6ho obsahu recyklovan6ho
podielu?

2. Bude trh schopnf pon(knut zodpovedajfce stroje
a technol6gie vdas tak, aby bolo moZn6 spracovat
recyklovatel'n6 materi6ly?

3. Hoci je vfroba novlich materlSlov pouZitlm re-
cyklovanlich (zvydajne) ekonomicky vfhodnej5ia, m0-
Ze byt v bud0cnosti nevyhnutn6 i recykldcia materid-
lov, ktor6 zdralia 4irobu. Ako bude reagovat trh, sti
vlady pripraven6 subvencovat?

4. Ako moZno zabezpedit my5lienku a ochotu reali-
zoval recykldciu nielen v niektoryich bohatlich priemy-
selnfch krajindch, ale aj na celom svete?
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ZO ZAHRANICNYCH CASOPISOV

Bikomponentn6 vl6kna pre netkan6 text i l ie od
fy Hoechst Celanese
Medical Texti les, September 1992, 2-3, angl.

Bikomponentn6 vldkna typu Celbond sri vyrdban6
v 9 typoch a maj0 fyzikdlne vlastnosti vhodn6 pre ich
pouZitie pre medicfnske a hygienick6 uirobky. Vldkna
maju kon5trukciu typu jadro/pl65t s jadrom z poly-
esteru pre tuhost a odolnost a pld5tom z kopoly-
esteru, polyetyl6nu alebo kopolyoleffnu, do zdvisi na
konednom pouZit i  vldken.

Technick6 text i l ie: Lenzing: nov6 typy visk6zo-
vfch vl6ken pre rf na
Technische Texti l ien, Mai 1993, s. T66.

Na Indexe '93 predstavila Lenzing AG nov6 typy
viskozovlich vldken pre Specidlne r[na. Typ super-
absorbentu Lenzing viskose TC, s hviezdicovfm prie-
rezom vldkna vykazuje vySSiu Specifickri savost
a vySSiu zAdrL vody. Tieto vlastnosti sri docielen6 nie
chemickou, ale morfologickou modifikdciou vldkna. Na
pranie je doddvan6 ako Iplne bezchl6rov6. PouZitie:
hygienickf tovar, obvdzovli materi6l, utierky. KedZe
aj u r0n je vzostupny zitujem o jemnej5ie vl6kna,
prind5a Lenzing pre tento 0del na trh 1,3 dtex matn6
vldkno.

Celul6zov6 vlSkno s nehorlavou f pravou
High Performance Texti les, September 1993, s. 1

Japonskd spolodnost Kohjin Co. Ltd. v Tokiu vyvi-
nula kompozitn6 celul6zov6 vldkno s vfznamnfmi
nehorlhvfmi vlastnostami. A270 % vl{kna tvorl celu-
lozovy komponent. balej je tam pritomnf polym6rnf
komponent s obsahom halog6nu a polyvinylalkohol.
Halog6nobsahujr ici  polym6r mOZe byt vinylchlorid,
vinyl id6nchlorid a chloropr6n alebo ich kopolym6ry.
D0leZitf je pomer PVA a halog6nobsahujtceho poly-
m6ru. Vo vldknach sa nachddza aj tepelny stabili-
z6tor.

Biodeg radovatel'n6 polym6ry
High Performance Texti les, September 1993,,s. 3

Sortiment vodorozpustnfch biodegradovatel'n1ich
polym6rov bol danf do vfroby v USA v Planet Poly-
mer Technologies Inc. v San Diego v Kalifornii. Mate-
ri6ly oznadovan6 ako ,,Enviroplasty" s[ zmesovan6
polym6ry, ktor6 s0 vhodn6 pre vflisky, f[kan6 filmy
a dokonca aj pre vl6kna a monofily pripraven6 taveni-
novfm zvlSkfiovanim. ZAkladn6 charakteristiky sr.r:
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 o/o. MoZu byt t ieZ pouZit6 na
aditivovanie do inyich plastov k ziskaniu lep5ej bio-
degradovatel'nosti.

Mikrovl6kna v minulosti ,  dnes a v buducnosti
Man-Made Fiber Year Book 1993, s. 20

Uvildza sa prehl'ad poznatkov o mikrovldknach od
ich vfvoja z konjugovanfch vl6ken aZ mikrovlSkna
2. generilcie, vyznadujfce sa jemnostami od 0,18 do
0,001 denier. Popri zdkladnfch postupoch prfpravy
sa tieZ uv{dzal(t r6zne aplik6cie mikrovldken tak,
ako su vyrdban6 a dostupn6 u viace4ich vfrobcov
v Japonsku. Budricnost mikrovldken je spojend s vyu-
Zltim niektorfch ich Specifickfch vlastnostf, ako je
jemnli omak, vysokd absorpdn6 schopnost, vysokd
flexibilita, vysokd distiaca schopnost a i.

Technick6 textilie: Arowa/POP-priadze pre
technick6 text i l ie
Technische Texti l ien, Mai 1993, s. T50

Arowa AG - Svajdiarsko predstavuje na Tech-
textile nasledovn6 novinky: vySSie pevn6 Stiepan6
priadze, odbfratel'n6 alebo aj antistaticky vybaven6
POP-priadze (multifi lnd priadza ATREX sa vyrdba od
r. 1989 pre automobilovf a odevnf priemysel, ako aj
sektor zdravotnlctva). V tejto oblastl su ponf kan6 aj
jemn6 multifi lamentn6 hladke priadze a HE/Set kvality
v rOznych farbdch a jemnostiach od 100 do 500 dtex,
neskan6, skan6, previrovan6. Vfrobu vysokopevnfch
POP priadzi zastavila Arowa predo5lf rok.

Elastomern6 vl6kna pre automobilov6 sedad16
High Performance Texti les, October 1993, s. 3

General Motors Corp. v Detroite USA vyvinula dvoj-
modulov6 elastomern6 vldkna pre pouZitie na potahy
sedadiel v ndkladnfch automobiloch. Vl6kna sf
z termoplastlck6ho elastom6ru, ako je napr. blokovf
kopolym6r butyl6ntereftal6tu a tetrametyl6nglykolu
alebo blokov6ho kopolym6ru butyl6ntereftaldtu
a etyl6nglykolpropyl6nglykolu. Vldkna sa vyrdbajI
ppdl'a sch6my, ktord je uvedend v dl6nku. Vldkna sa
df Zia na dlZiaci stupei 5-7. Priadza je pripravend
z orientovanfch a neorientovanfch vldken, preto
taklito materidl vykazuje dva moduly.

Laminovanf polypropyl6novf materi6l - novf
druh podlahovin
Chimideski je Volokna, 1993, d. 2, s. 33

Vyvinutf efektivny technologickli proces pripravy
ekologicky cistej podlahoviny, ktorou je POP ihlovanf
netkanli materidl, laminovanf POP pdskou. PouZiva
sa extruzny sp6sob nand5ania licnej vrstvy z termo-
plastick6ho PP s pomocou Strbinovej hubice. Netkanf
materidl sa pripravuje. z taveniny granulovan6ho PP
s aerodynamickyim dlZenfm na linke LPP-2400GT.
Podlahovina m62e byt vyroben6 so vzorom nan6-
Sanfm na osnovu (netkanf materidl) alebo s licnou
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vrstvou farbenou v hmote. Uveden6 s[ vlastnosti
podfahovln vyrobenfch na experiment6lnych zaria-
deniach, ich viihody aj nedostatky.

Aramid-mikrovl6knit6 priadze pre ochrann6 odevy
Chemiefasern, Jul i /August 1993, s. T152

Nasadenim Twaron-CT mikrovl6knitfch priadzi
v balistickfch ochrannfch vestdch sa oproti klasictqim
materidlom dosiahla a2 o 23 % 0spora na hmotnosti
vesty, pri  zachovanI odolnosti ,  zvf5i l  sa komfort
nosenia a pohyblivosti v nej. Podstatou toho je vldkno
o jednotkovej jemnosti pod 1,5 dtex, do umoZiluje aZ
50 o/o zvfSenie po6tu kapildr vldkna proti doposial'
pouZivan6mu. Napr. priadza Twaron CT m6 pri 930
dtex 1000 jednotl ivfch kapi lar. Pri  skuSkach viest
s tyimto novfm materidlom sa pouZila zbrail kalibru
9 mm (rad Parabellum), kde musf vesta spol 'ahl ivo
zachyti{ hranidnf rfchlost projektilu.

Bezpednostn6 pri lby
High Performance Texti les, March 1993, s. 7

Bezpednostn6 prilby sri zhotoven6 s pouZitim lami-
ndtu, pozostdvajuceho zo Zivicovej matrice obsahujri-
cej dve vrstvy tkaniny s vysokfm modulom oddelen6
medzivrstvou z balistickej tkaniny. Napr. prvd vrstva
je zo sklenenfch vldken alebo grafi tovfch vldken
a druhd vrstva grafitovfch vldken obsahuj0ca medzi-
vrstvu z nylonu. Bal ist ickd tkanina je vyhotovene
z elast ickl ich vldken, aby mohli  absorbovat vel 'k6
mnoZstvo ndrazovej energie. lde6lnou Zivicou pre
impregndciu je epoxidovd. MoZu byt pouZit6 aj Zivice
polyesterov6. Kon5trukcia pri l ieb je zalolen{ na
kombindci i  4 hlavnfch komponent.

Elektroluminiscendn6 bezpednostn6 p6sy
High Performance Texti les, March 1993, s. 8

Priemyseln6 bezpe6nostn6 pdsy, ktord s0 kombi-
n6ciou pulzujt icich elektroluminiscencnfch svetiel-
kujricich syst6mov so spdtne odr62avymi tkaninami,
bol i  uveden6 na trh f irmou l l luminator Safety Light-
ing v Cobham, UK. Svetielkovanie je dostato6ne
intenzivne, aby mohlo byt viditelh6 zo vzdialenosti pol
mfle. V kombim6cii s 3 M,,Scotchlite" odrazivou tkani-
nou pdsy majf vysokri frovei odrazivosti. Pdsy srl
napdjan6 l'ahklimi 9 V bat6riami. Elektroluminiscen6n6
svetielkovanie je efektivnej5ie, neZ bodov6 sveteln6
zdroje, zvld5t v premenlivom podasi, v hmle, v smogu
a pod.

Jemneji ie mikrof i lamenty Twaron
High Performance Texti les, March 1993, s. 1

Novd verzia vlSkna ,,Twaron CY Microfilament" bola
uvedend do vyiroby u firmy Akzo Faser AG vo
Wuppertale v SRN. Vldkna su urden6 k pouZitiu do
balist ickfch viest. Tieto s0 potom viac f lexibi ln6
a pohodlnej5ie. Novd verziaviest tieZ poskytuje vdc5iu
volhost pohybu, 6o je extr6mne d6leZite v hazardnlich
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situdcidch. PouZivan6 ochrann6 vesty vyroben6
z aramidovyich vldken sti velmi nepohodln6, pretoZe
sti vyroben6 z mnohovrstvovfch tkanln a s0 prlli5
objemn6, pokial '  sr i  vyroben6 z klasickfch vldken.
Aramidov6 mikrovldkna nach6dzaju v tomto smere
vd65ie uplatnenie.

Polyesterov6 vl6kno od Eastman Kodak na
hroty do plsacich pier
High Performance Texti les, May 1993, s. 3

Bolo vyvinut6 polyesterov6 vl6kno pre pouZitie do
pier s plstenfmi hrotmi a do gul ickovfch pier.
Kompaktn'! zvAzok vldken tvorl cylinder s kapildrami,
ktor6 vytvdrajf priestory pre tok atramentu. Textfra
a hustota tfchto cylindricklich tyciniek je obdobnd ako
v pripade cigaretovfch filtrov. Vl6kna nemaju profil
kruhovf, ale s urcityim stupiom dlenitost i .  Vldkna
moZu byt tvarovan6. M6Zu byt tieZ pridan6 aditiva,
kto16 napomdhajI toku atramentu. Modif ikaciu
povrchu vl6ken s vytvorenlm riih moZno robit tak, Ze
nehydro lyzovan6 v ldkno po posobeni  a lka l ick6ho
prostredia sa za tepla dlZi.

Technick6 text i l ie: Tencelov6 vl6kna pre r0nov6
materi6ly
Technische Texti l ien, May 1993, s. T50

Na INDEX '93 predstavi la Courtaulds Fibres nov6
Lyocellcelulozov6 vldkno Tencel (USA 18000 t/rok)
pre prfpravu rtnovych materidlov. Na zdklade svojej
pevnost i  za sucha i  mokra umoZiu je vy i robu r f in
s vysokou pevnostou, hlavne pri  nizkych plo5nfch
hmotnostiach. Vyznacuje sa nlzkym zralanlm vo
vode, do umoZnuje dobru tvorbu r0na pri  mokrom
sp6sobe vfroby r[n (spunlace). Popri pevnosti porov-
natel'nej so syntetikou ponfka aj savost a bioodbura-
tel 'nost celulozy. Tencel nie je termoplast, av5ak
v zmesiach s termoplastickfmi vldknami (PP) je ho
moZn6 pouZit aj v termoplastike.

Farebne rastuca ekologick6 bavlna dosahuje
prvfkr6t vietky spracovatel'sk6 vlastnosti
beZnej bavlny
Mef l iand Text i lber ichte,  74,  12,  1993,  s .  1  197

Na vel'trhu Interstoff 93 vo Franfurkte bola odbor-
n6mu svetu predstavend farebne rast0ca ekologickd
bavlna. Pomocou g6novej techniky sa rusk6mu ved-
covi profesorovi Viktorovi Fursovovi podarilo vypesto-
vat prirodzene zatarbenri bavlnu, ktord odstranuje
v5etky nevfhody tradicn6ho pestovania bavlny spoc-
ivajrice v zaf,aleni Zivotn6ho prostredia a pouZiti
chemikdl i i .  Pod n6zvom Turkmen Colour Cotton je
moZn6 ziskat tento produkt u2 aj na nemeckom trhu.
Bavlna sa pestuje v Turkm6nsku. KriZenim rdznych
druhov bavlny a pouZit im g6novej techniky vznikl i
rastliny, ktor6 sri odolnej5ie vodi chorob6m. Podl'a
profesora Fursovova neexistuju rozdiely v spracova-
tel'skfch vlastnostiach v porovnani s beZnou bavlnou.



V stdasnosti sri k dispozfcii tieto farby: b62ovA,
dervenohnedd, ultrabiela. Vldkna st i  vhodn6 pre
6esan6 priadze do 100 dtex/Nm 100, Ne 60, pritom
sa odakdva, de sa tieto hranice posunri.

Firma Asahi vyvinula netkanu text l l iu ihlovanu
vodnfmi tryskami
Nonwovens Industry ,  24,  10,  1993,  s .  13

Japonskd f irma Asahi Chemicals vyvinula novri
netkanu text i l iu ihlovan0 vodnyimi tryskami. Pri  jej
4irobe sa pouZivajri oxidovan6 PAN vldkna, ktor6
dodavaj0 vyirobku vfbornri odolnost vodi vysokfm
teplotdm a plamehu. Firma ponfka dva typy tejto
textf l ie - so spoj ivom abez neho s hmotnostou 40,
55 a 70 glmz. Materi6ly sri  urden6 do vlakov,
automobilov, pre izoladn6 a ochrann6 0cely.

Netkan6 text i l ia na odstraf iovanie kvapalin
Nonwovens Indusl ry ,  24,  10,  1993,  s .  1  6

Spolodnost Tuway American Group vyvinula
netkanf textiliu Nu-Sorb. Je vyrobend z visk6zy, PES
a buniciny. Bez probl6mov absorbuje pdtndsobok
svojej hmotnosti a to ovel'a rfchlej5ie ako obdobn6
bavtnen6 vyirobky. Materidl Nu-Sorb je urden! na
odsdvanie nebezpecnfch rozl iatych kvapalfn, kde
hroz( moZnost kontamindcie a infekcie. Po pouZitf sa
moZe zakopAvat alebo spalbvat.

P r iedy5n6  nepr iepus tn6  membr6ny  a  tex t i l n6
lamin6ty
Nonwovens lndusl ry ,  24,  9,  1993,  s .  22

Firma Berek, USA vyrdba priedySn6 nepriepustn6
membrdny a textiln6 lamindty, vhodn6 ako materialy,
z ktorfch sa Sijri pracovn6 ochrann6 odevy. Vyzna-
duju sa vysokfm komfortom a zapezpecuju ucinnu
ochranu vodi chemikdl i6m, mikroorganizmom, Lia-
reniu a teplu. Ponuka f irmy Berek zahff ia jednak
materidly na jednorazov6 ochrann6 odevy, jednak
materidly na odevy, ktor6 sa daj0 aZ 10O-krdt prat.
Pri ich vfrobe pouZivaju priedy5n;i kopolyester Hytrel
f i rmy Du Pont a f6l ie PEBAX f irmy Ato-chem.

Zdravotnicke textilie do operadnfch s6l - prileii-
tosf pre netkan6 textllie
Nonwovens lndusl ry ,  24,9,  1993,  s .  108

Obavy z moLnej nflkazy predov5etkfm vlrusom HIV
spOsobifi,2e zdravotnfci venujrl vd65iu pozornost vy-
beru vhodnfch ochrannyich odevov, pomOcok a ma-
teridlov. V tejto oblasti sa presadzujri najmd prie-
dy5n6, nepriepustn6, netkan6 textilie, lamin6ty a kom-
pozity novej generdcie. S[ ur6en6 bud'na jedno pou-
Zitie, alebo sa daju prat a sterilizovat. VyrdbajI ich
napr. f i rmy Molnlycke, Baxter a Johnson and
Johnson. Perspektivy netkanfch textili i v zdravot-
nlctve s0 mimoriadne dobr6.

Antibakteri6l na ut ierka
Nonwovens  Indus t ry ,24 ,9 ,  1993 ,  s .  14

Firma Japan Vilene vyvinula novu utierku z netkanej
textilie P-C-X. Je urden 6, na odstraiovanie bakt6rii
a virusov. Vysokd, 99 %-n6 r i6innost sa dosahuje
vd'aka uprave povrchu netkan6ho materi6lu iono-
menidovou Zivicou. Uvedend firma vyvinula tie? zaria-
denie na distenie vody (napr. rie6nej) s pouZitfm filtrov
z netkanej textllie. Okrem toho sa vyrdba Sirokli sorti-
ment zdravotnickych a technickfch textfli i.

Netkan6 text i l ie sp6jan6 ultrazvukom
Nonwovens Industry ,24,  10,  1993,  s .  48

Technol6gia spdjania ultrazvukom bola patentovand
uZ v 50-60. rokoch. NeskOr sa tdto metodologia
roz5fr i la aj na spdjanie kovov a plastov. Dnes sa
pomocou ultrazvukovlich vibrdcii spajaju kompozitn6
materi6ly vysokej kvality. Proces je pomerne jedno-
duchf, nendrodnyi a uspornf, nezalaluje Zivotn6
prostredie. PouZlva sa na spdjanie materidlov s odpo-
vedajfcou teplotou topenia. Pomocou ultrazvuku vzni-
kajf aseptick6, nepriepustnd spoje, ktor6 zabrafiujrl
prenikaniu neZiadfcich 6astic. V textilnej vfrobe na-
sleduje zvycajne po sp6janf ultrazvukom eSte tepelnd
uprava. Informdcia o najvddSich doddvatelbch zaria-
deni na spdjanie ultrazvukom.

Netkan6 text i l ie vyroben6 sp6janim dvoch
kof mich priadzovfch sustav a siete.
Nonwovens Indusl ry ,  24,  10,  1993,  s .  30

Materidly uveden6ho typu zadali  vyrdbat v 60.
rokoch f i rmy Kimber ly-Clark,  Bay Mi f ls  a Mi l l iken.
Vyrabaj0 sa z jemneho PAD hodvdbu a dasto sa
laminujf k jednej alebo viaceryim vrstvdm tkaniva.
Mnoh6 z nich su vhodn6 ako vfrobky na jedno pou-
Zitie s vysokou pevnostou a vfbornyimi absorbcnlimi
vlastnostami. lch cena je zaujimavd pre spotrebitelbv
a d'al5ich spracovatelbv. Laminovat sa mOZu aj siete
vytl6dan6 z polym6rov alebo plastov. PouZfvajil sa
napr. ako geomrieZky alebo pletivd. Maj0 formu ptoS-
n6ho titvaru alebo trubicovyi tvar, su podl'a ridelu
pouZit ia bud'tuh5ie alebo pruZnej5ie. VyrabajI sa aj
z druhotnfch surovin.

Energetick6 toky v textilnom zo5lhchfovani
fTB Veredlung, 39, 4, 1993, s. 20

Energetick6 ndklady prestavuju v textilnom zo5l'ach-
tovanlvliznammyi ndkladovf faktor. Z vfskumu ener-
getickyich vplyvov sa dd zistit, kde je moZn6 ener-
getickou optimalizdciou procesov a strojov dosiahnut
0spory. Jednd sa o: - inteligentn6 vedenie procesov
- kon5trukcn6 opatrenia pri stavbe strojov; - pou-
Zitie dodato6nfch agreg6tov na d'alSie zfZitkovanie
energetickfch tokov. V cl6nku sri d'alej rozvinut6 tieto
moZnosti dosiahnutia tispor energie s uvedenlm kon-
kr6tnych prlkladov z oblasti su5iacich procesov na
naplnacom rdme, pracfch procesov, dalej s[ uveden6
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porovnania diskontinudlnych a kontinudlnych proce-
sov, moZnosti zlep5enia vedenia vzduchu atd'.

Vplyv s i I i ko novf ch zmikdovacich prostried kov
na ohmat a mechanick6 vlastnosti  text i lnfch
ploSnfch ritvarov,
1. 6ast: Subjektivne a objektivne rozdelbvanie
si I i k6novfch zmikdovacich prostried kov
rozd ielnej chem ickej Struktri ry
Mefl iand Texti lberichte, 74, 12, 1993, s. 1263

Textlln6 zmdkdovacie prostriedky na bAze silik6nov
zlskavajf vzhl'adom na svoje vynikaj(ce vlastnosti
6oraz vei65i v'fznam. Pritom hrajf d6leZitti ulohu
aminofunkdn6 produkty. P0sobenie si l ikonovfch
zmdkdovacich prostr iedkov na text i l ie je mnoho-
strann6 a 0pln6 charakerizovanie efektov nie je dnes
moZn6 ani subjektlvne a ani objektivne. V predloZenej
prdci sa skfmalo, 6i je moZn6 pomocou zndmych,
jednoduchfch, na prdcu a investicie nendrodnfch
fyzikalnych meracfch met6d stanovit najdOleZitej5ie
zlolky pocitu pri ohmatdvanf, t. j. ,,mdkkost" a predo-
v5etkrim, di pri tom ziskane fdaje vystadia na relativne
vzdjomn6 odstupiovanie silik6novfch zmdkdovacich
prostriedkov rozdielnej chemickej Strukt0ry subjek-
tlvnym posudzovanim. Zistilo sa, Ze vo vdd5ine prf-
padov umoZnilo zohl'adnenie len 4 velidin zistitel'nfch
beZnfm prlstrojom na skfSanie pevnosti v tahu na
beZn6 rozdelenie skfmanlich zmdkdovacich pros-
triedkov.

Texti ln6 t la6 - Quo vadis?
Melf iand Texti lberichte, 74, 10, 1993, s. 1038

Je zrejm6, Ze celkov6 mnoZstuo potladen6ho tovaru
sa na celom svete z roka na rok zvy5uje. Suvisf to
jednak s rastfcim podtom obyvatel'stva, ale aj so
stfpajucou spotrebou textilii v prepodte na obyvatela.
Tento prirastok je podmiefiovanf m6dnymi vlnami
a v jednotlivfch zemepisnfch oblastiach je rozdielny.
Zvy5uje sa aj podiel potladen6ho tovaru na celkovom
mnoZstue zo5lachtenfch textilii. V poslednej dobe boli
vytvoren6 nov6 druhy tovarov. Vol'nf das a novf
sp6sob Zivota sa odzrkadl'uje napr. v potla6ovanfch
Sportovfch odevoch. V cldnku sti uvddzan6 materiSly,
ktor6 sa najdastejSie potlddajf (zvdid5a materidly na
blze celul6zy, resp. zmesi s polyesterom), pouZivan6
triedy farblv (pigmenty a reaktivne farbivd), tladia-
rensk6 stroje, posledn6 novinky v tejto oblasti a vfh-
liadky do budricnosti.

Novf syst6m na kontrolu zvySkovfch chemik6lii
pre mokr6 zo5lachtbvanie
Mef f  iand Texti lberichte, 74, 12, 1993, s. 1248

Po ndrodnej vliskumnej a vlivojovej prdci je dnes
k dispozicii v praxi vysk[5an6, patentovand meracia
a reguladnd technika pre zo5l 'achtovanie ,,Just- in-
time". Novd met6da je ozna6ovan6 ako Chemocon
a zaruduje ryichlu a pomerne lacnf a kvalitnf kontrolu
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zvy5kovfch chemikalii na pohybujucom sa materidli.
Met6da je zalolend na nritenej desorpcii a rozpti5tanf
zvy5kovfch chemikdl i i  extrakciou vodou. Tfm sa
ziskajf informdcie o vn0tornom stave pohybujuceho
sa rnateridlu. Extrakt sa nepretrZite analyzuje a evi-
duje prislu5nou senzorovou technikou. Na zdklade
predplsanlich a zadanych hodn6t sa automaticky
optimdlne nastavujf a regulujr i  pr islu5n6 vel idiny
pre danli  upravdrenskl i  stupei: pldkacia voda,
teplota, priddvanie chemik6l i i ,  r fchlost tovaru
v predriprave (vyv6ranie, parenie, merceriz6cia,
b ie lenie,  a td ' . ) .  TVm sa dosiahnu fspory vody,
energie, chemikdl i i  pr i  rovnakej, resp. zlep5enej
kval ite zo5l'achtovan ia.

Nov6 cesty u recykl6cie kobercov
ITB Veredlung,  39,  4,  1993,  s .  40

V zdpadnej Europe sa musf po pouZit i  rodne
zlikvidovat 1,5-1,7 mil. textilnfch podlahovlich krytin.
NemoZno sa preto 6udovat, Ze popri kvalite textilnyich
podfahovfn sa do popredia st6le viac dostAva ol{zka
moZnosti  ich l ikvid6cie, resp. opdtovn6ho spraco-
vania. Klasick6 postupy likviddcie sa zadinaj0 javit
ako nedostato6n6. V dldnku sti uveden6 a popisan6
niektor6 efektivne moZnosti d'al5ieho vyuZitia uZ pou-
Zitlich textilnfch podlahovin (postup Down-Cycling,
termickd recykldcia odpadov z PAD 6 atd'.). Popisanyi
je aj konkr6tny pripad recykldcie surovin na priklade
v5fvanej kobercovej podlahoviny.

CUT'93 - Odbornf veltrh techniky Zivotn6ho
prostredia v Erfurte/Durinsku
Melf iand Texti lberichte, 74, 12, 1993, s. 1240

Po tretikrdt prezentovalo 121 vystavovatel'ov
v dhoch 13.-15.9.1993 v Er fur te 5 i rok6 spektrum
noviniek z oblasti  Zivotn6ho prostredia a techniky,
spracovania a likviddcie odpadu, fpravy odpadovej
vody, ekologicky dist6ho ziskavania energie,
ekologiclgich stavieb a d'alSich t6m. Textilnf priemysel
bol zastripeny predov5etkfm vyiskumom ako napr.
materidlov, chemick6 vldkna, recykldcia, technika
Zivotn6ho prostredia atd'.)  a Saskfm vl iskumnfm
0stavom texti lnfm v Chemnitzi,  ktor! na zaklade
expondtov technickfch textf l i i ,  napr. na vyuZit ie
soldrnej energie textilnfmi prostriedkami, recykldcie
textilu, spracovania lanu, rr.rn/geotextilii, ochrany Zivot-
n6ho prostredia v text i lnom zo5l 'achtovanf atd'. ,
poskytol podnety pre vyuZitie taklichto textili i.

Univerz6lny pristroj na skfSanie pevnosti v t'ahu,
t laku a ohybe
ITB Garn-Fldchenherstel lung, 39, 4, 1993, s. 98

Firma Zwick GmbH + Co. ponika novf univerzdlny
pristroj na skriSanie pevnosti v tahu, tlaku a ohybe
na textilidch, papieri, elastom6roch, obalonich materi-
dloch atd'. Prlstroj je optimiilne naladenf na aktudlne
skti5obn6 poZiadavky s menovl\im zalalenlm 2,5 kN.



Rozsiahly program prisluSenstva umoZiuje
pouZivatel 'ovi zostavit vyhotovenie sku5obn6ho
zariadenia podl'a jeho Specidlnych poZiadaviek.
Pristroj sa vyznacuje dlhfm zdvihom (max. 850 mm)
a idedlne splfra poZiadavky podl'a ISO normy 9000.

V textilnom priemysle existuje prei 5irok6 spektrum
pouZitia, napr. pre tahov6 skri5ky DIN 53 857, sku5ky
zakotvenia sludky atd'. K dispozicii je aj Specidlny
priebeh sku5ky na skfSanie odolnosti vo6i posunu niti
vo Sve podla DIN 53 868 alebo Marka + Spencera.

Patenty

N6bytkov6 textilia
US 5192601 , Majitel': Dicey Fabrics Inc., B 32 B 7100

Ndbytkovd textllia pozostdva z tkanej vrstvy
z termoplastickfch vldken s r0znou teplotou topenia
a spodnej netkanej textflie. Niektor6 termoplastick6
vlSkna vydnievaju z tkaniny a p6sobenim teploty
a t laku sa spoja s netkanou text i l iou. Tkanina je
vyrobend z polyolefinovfch vldken. Textilia md prijem-
nf ohmat a dobrf rozmerovf st6lost. Pri jej vfrobe
sa nepouLfualu chemikdlie, ktor6 ohrozuju Zivotn6
prostredie.

Nehorlhvf materi6l na postel 'nI biel izef i
US 5215815, Maji tel ' :  Fabrite Laminating Corp., B 32
B 7100

Materidl na postel'nu bielizei, vhodnI do nemocnlc,
je lamindt, ktorf md dve vrstvy. Prvou je nehorl'avd
ba/PES pletenina, druhou nehorl 'avy PVC materidl.
Navzdjom s[ spojen6 nehorl 'av1im lepidlom, napr.
etyl6nvinylchloridom, etyl6nvinylacetdtom a pod. Prvd
a/alebo druhd vrstva md antimikrobne vlastnosti .
Materi6l je trvanl ivf a je urdenf na viacndsobn6
pouZit ie.

Sp6sob vfroby podlahovej krytiny a tapety
BR 3751/91 , Maji tel ' :  Moraes, J. A., D 06 N 3/06

Na text i l iu z bavlny, PES, sisalu a pod. sa nandSa
zmes,  k tor6 sa pr ipravf  zmie5an[m kremenn6ho
piesku, sklenen6ho prdSku a/alebo infch minerdlov,
ktor6 mOZu byt vopred zafarben6, so syntetickou
Zivicou, kaudukom, latexom, PVA, PVC a pod.
v mnoZstve 10-50 objemov'fch o/0. Po su5enf pri 40-
200 "C nasleduje kalandrovanie a uprava povrchu.
MoZu sa nand5a{ aj d'alSie vrstvy Zivice. Vfrobok md
dobrri pevnost a pruZnost.

Farbenie celulozovfch vl6ken reaktivnymi
farbivami
GB 2261882, Majitel': Sandoz Ltd., D 06 P 5/00, 3/66

Materidl sa najprv impregnuje vodnfm roztokom,
ktoryi obsahuje 5-25 g/l hydrouhliditanu sodn6ho
alebo draseln6ho a G-10 gll zmilcacieho prostriedku.
Potom nasleduje farbenie reaktivnymi farbivami meto-
dou napuStanie-parenie. K0pel' obsahuje monofluoro-
tr iazinov6 alebo f luorochloropyrimidinov6 farbivo a
nitrobenz6nsulfondt sodnyi. Farbivo sa f ixuje pri
teplote 100-105 "C parou 1-5 min.

Textilia s vysokou adsorp6nou schopnostbu
DD 301589,  Maj i te l ' :  Bundesamt Wehrtechnik  U.
Beschaffung, A 62D 5/00

Texti l ia s vysokou adsorpdnou schopnostou sa
pouZlva na nirobu ochrannfch odevov, filtrov, respird-
torov, kolektorov v senzoroch pre toxick6 prostriedky.
Vyrdba sa z bavlny, PAD, PES a pod., na ktorV sa
nan5Sa pena koagulovan6ho polym6ru v hrfbke 0,6-
2,5 mm. Objem p6rov je 0,4-0,9 cm3/g, vn0tornf
aktfvny povrch 250-650 m'lg a velkost dastic 1OO-
200 mikr6nov. Materidl chrdni pred nebezpe6nfmi
chemikdl iami (parami a aerosolmi), mOZe sa prat
a opdtovne pouZit.

Tepelnoizoladnf materi6l
DE 4139180 ,  Ma j i te l ' :  Emendoer fe r  Nach t  Baur
Vliesstoffe, F 16 L 59/00, B 32 B 5/06

Tepelnoizoladnf materidl vhodnyi napr. pre staveb-
nictvo sa vyrdba zo zmesi vlnenlich a kapokovfch
vl6ken. Obsah kapokovfch vldken je 50-10 %. Plst
sa mOZe upravovat nehorl'avyim prostriedkom napr.
boraxom a mOZe sa vpichovat. Md dobr6 izoladn6
vlastnosti, je relativne lacn 6,, vyr6ba sa z prirodnyich
materi6lov, neznedistuje Zivotn6 prostredie. MOZe sa
tvarovat.

Spojivo pre vfrobky z miner6lnej vlny
SU 1740503, Maji tel ' :  Bokinski i  Heat Insulat ing Ma-
terials WKS, B 28 B 1152, E 04 B 1178

Spojivo obsahuje lignosulfon6ty modifikovan6 poly-



glykolmi (50-58 hmot. %). Spojivo sa pripravi roz-
pustenim lignosulfon6tov vo vode. Do tohto roztoku
sa priddva modovinoformaldehydov6 Zivica rozpustnd
vo vode (2-3 % mnoZstva lignosulfon6tov). Zmes
sa nan65a na materidl z minerdlnej vlny v mnoZstve
3,2-3,8 %. Upravuj0 sa iou napr. izola6n6 materidly.
Spojivo zlep5uje ich pevnost a pruZnost.

Vodiv6 netkand textilia na vfrobu filtrov
US 5213882, Maji tel ' :  Gore and Assoc. Inc. WL, D
0 4 H 1 / 0 8 , 8 0 1  D 3 9 / 1 0

Vodivd netkand textllia sa vyrdba zo zmesi elek-
tricky vodiv6ho PTFE vldkna a syntetickyich fluoro-
uhlbvodikovfch vldken. Cas vybijania nepresahuje 5
sekund. MateriSl je vo forme plsti a pouZlva sa ako
fi l ter. Je odolnf vo6i kor6zi i ,  stabi lny a pruZnf v Siro-
kom rozmedzi teplot. Vodiv6 vldkna z expandovan6ho
vodiv6ho PTFE obsahujri 20 hmot. o/o sadzi a 80 %
PTFE Zivice vo forme jemn6ho pr65ku. Plst md
hmotnost 600 glm2 a hr[bku 0,8 mm. Povrstvuje sa
vodnou disperziou kopolym6ru f luorovanyi etylen/
propyl6n a su5i sa pri teplote 200 "C po dobu 8 minft.

Plsf do interi6rov automobilov
US 5217799, Maji tel ' :  Japan Vilene Co. Ltd., D 04 H
1 / 0 8 , 8 3 2 8 5 / 0 6

Materidl vhodnf do interi6rov automobilov sa vyrdba
z vpichovanej plsti, impregnovanej emulziou styr6n-
akryldtov6ho kopolym6ru. Na jeho rubovri stranu sa
laminuje rfno z termoplastickfch vldken s teplotou
topenia 1 1 G-1 25 "C v hrubke 1 0- 300 mm. Materidl
sa pouZiva na obloZenie stropov vozidiel, batoZino-
v6ho priestoru, obloZenie dveri a pod. Materidl md
prijemnf ohmat, je trvanliv! a md dobrf rozmerovu
st6lost.

Polyesterovf vf plnkovf materi5l
JP 115534/93, Maji tel ' :  Unit ika Ltd., B 68 G 1/00, D
04 H 1154

Materi6l sa vyrdba z PET vldken, ktor6 sa spdjajf
v bodoch dotyku pomocou vldkna polyamidov6ho
typu s teplotou topenia 1 10 'C, ktor6 je hlavnfm
spojivom. PET vldkno mA 2-200 den. Upravuje sa
prostriedkom s niZ5im bodom topenia ako md poly-
ester a tento pripravok obsahuje kyselinu tereftalovu,
izoftalovri a etyl6nglykol alebo dietyl6nglykol. Materidl
md prijemnf ohmat a nezmr5{uje sa.

Sp6janie termoplastickfch materiSlov
DE 4138578, Maji tel ' :  Naue Fasertechnik GmbH und
Co KG, B 29 C 43128

Pevnf spoj medzi termoplastickyim materidlom
a textilnyim materidlom sa dosiahne tak, Ze sa termo-
plastickf materidl zohreje a tlakom sa spojl s textfliou.
Termoplastickfm materidlom je napr. geomrieZka s
vfstupkami, vyrobend z POP alebo PES. Textilnf
materidl je netkanf materidl, tkanina alebo pletenina.
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Patentuje sa aj zariadenie (lis) na spdjanie termo-
plastickf ch materidlov.

Voskovan6 zubn6 ni{
SK 277682, CZ 277802, Majitel': Vfskumnf fstav
chemickfch vldken, 5. p. Svit ,  A 61 C 15/00, 15104
D 01 F 6/06

Voskovand zubna nit pozost6vajuca zo zvdzku
polypropyl6novfch jemnfch fibril, pridom jednotliv6
hladk6 fibrily z polypropyl6nu maju nekruhorni priecny
rez, jednotkovu dlZkovri hmotnost od 5 do I dtex,
celkovu dlZkovri hmotnost od 400 do 1200 dtex a
povrch nite je upravenyi 15 aZ 35 o/o hmot. parafino-
v6ho vosku, napr. s obsahom 5 aZ 20 To hmot.
vdel ieho vosku a 0,5 aZ 5,0 % hmot. mentolu, resp.
inej liedivej a/alebo aromatizujfcej ldtky, s teplotou
mdknutia 55 a2 65 "C.

Sp6sob vfroby polypropyl6novfch vl6ken so
zvf5enou pevnostbu
CS 277255, Majitel': Vfskumnli ustav chemickyich
v ldken,5.  p. ,  Sv i t ,  D 01 F 6/06,  D 01 D 5/16

Vyndlez sa 4ika sp6sobu vyiroby polypropyl6novfch
vlSken s pevnostami 6,0 a27,5 cN/dtex pre primerand
technick6 aplikdcie. Vl6kno pri celkovom deformad-
nom pom ere 7 ,0 a2 7 ,5 prechddza druhou deformad-
nou z6nou tak, Ze sa vedie na 6ast galety so skoko-
vou zmenou priemeru s vySSim priemerom a odvddza
sa 6astou galety s niZ5lm priemerom, pridom obidve
6asti galety maju rovnakti teplotu.

Polypropyl6nov6 m onof i l  n6 ch i  ru rg ick6 Si jacie
nite
EP 526759, Maji tel ' :  US Surgical Corp., D 01 F 6/06,
A 61 L 17lOO

Silacie nite pripravovan6 z izotaktick6ho PP s hod-
notou lT 2-6 g/10 min. sa preg tepelnou 0pravou
(150 "C, 10 min.) nechajf po vydlZeni na pomer F7
niekolko dni ustalbva{. Takto vyroben6 nite majri pod-
statne niZ5iu hodnotu vnftorn6ho napdtia a vySSiu
pevnost v slu6ke. Podl'a konedn6ho kalibra nite sa
vofl dlZiace m6dium (pre kalibre pod 410 vo vyhrie-
vanom kandli pri 90-180 "C, nad 3/0 v 80-98 'C

vode). Nite s kalibrom pod 6/0 sa podrobujri dodatod-
nej tepelnej fprave. Vel'mi podrobnf prfklad pripravy
ni t i  z  PP 4,5 g/10min.

Priprava polyesterovich zmesi pre vl6kna
a plastick6 vfrobky
WO 2 122193, Maji tel ' :  Hoechst Celanese Corp.,
c 08 G 63/189, D 01 F 6184, D 02 G 3/48

Polyester obsahuje Strukt0rne jednotky odvoden6
od a) 2,6-naftal6ndikarboxylovej kyseliny, b) 4,4-di-
benzoovej kyseliny a c) etyl6nglykolu, ale neobsahuje
jednotky odvoden6 od kyseliny tereftalovej vo vddSom
mnoZstve ako 50 oh zo v5etkfch jednotiek na bdze
dikysel in. Pomer podtu monom6rnych jednotiek



odvodenfch od a) ku b) je vei65i ako 1:3. TieZ je
chrdnenli postup pripravy vysokomodulov6ho vl6kna,
vldkno ako tak6 a vfrobky z tohoto typu polyesteru.
Vldkna sa vyznadujri vysokfmi pevnostnfmi charak-
teristikami a modulom a pouZivajf sa napr. pre r4irobu
pneumatik (kordy). Priklad.

Kondezovanie p{r zo zvl6kiovacieho k[pelh
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 kondenz6ciu pdr uvol'iovanfch zo zvlflkilova-
cieho kupel'a, s recirkul6ciou kyseliny sirovej, je zvl6k-
iovaci kfpel '  pouZitf  na chladenie kysel iny sirovej
a potom chladenyi je vo v6kuu. Syst6m sa vyuZfva
pri prlprave viskozov6ho hodvdbu a vzhl 'adom na
zloZenie sa zvl6kfrovaci kripel'chladi z 35-40 oC na
0-15 oC za su6asn6ho odparovania, pridom kry5ta-
lizuje siran sodnf. Met6da zvy5uje celkov0 efektivnost
vdkuov6ho chladenia a kry5tal izdcie. Priklad.

Sp6sob vfroby polyamidovfch vl iken so
zvf5enou produktivi tou
EP 417628, Maji tel ' :  Rh6ne-Poulenc Fibres, D 02 F
6/60

Vyzna6uje sa prfdavkom 0,05 aZ 1,0 oh kremiditfch
sadzl s velkostou castic 5 a2 15 nm vo forme dis-
perzie v polyamide, pri6om pouZit; i  polyamid je
totoZnf s polyamidom pouZitiim pre pripravu vldken.
Disperzia sa priddva ku tavenine polyamidu. Zmes
sa zvldkiuje, chladi sa plynom na teplotu prostredia,

vldkna sa preparuj0 a navijaj0 pri 4200 aZ 5800 m/
min. Pri tfchto rfchlostiach je zni5enie produktivity
11 aL 25,5 o/o oproti procesu bez pouZitia kremiditej
disperzie.

Prevencia vfkyvov farebn6ho odtieia pri
taveninovom zvl6kfrovani v hmote
DD 300785, Majitel': Maerkische Faser Premnitz AG,
D 01 F 6162, D 01 D 1/09, D 01 F 1/06

Vfkyvy farebn6ho odtieia pri taveninovom zvlAk-
fiovanI farebnyich polyesterovfch vldken signalizo-
van6 kaZdyich 30 s redukujr.r ddvkovanie hlavn6ho
derpadla a minimalizujr i  sa druhfm signdlom, ktorl i
preru5uje prfvod farebn6ho koncentrdtu. Hodnota ddv-
kovacieho (privodn6ho) pomeru je uloZen6 a je nasta-
venf novf prietok v desiatich krokoch, ktoryi je spodi-
tanyi tak, aby odpovedal nov6mu prietoku ddvkova-
n6ho derpadlom. Po vyrovnanf podmienok zadina
syst6m pracovat opiit za pdvodnyich (uloZenlich) pod-
mienok. Vyisledkom je lepSia farebnd rovnomernost.
Priklad.

Zvl6kiovaci blok pre syntetick6 vl6kna
DE 4 225341, Majitel': Barmag AG., D 01 D 4/06

Zvldknovacl blok pre syntetick6 vldkna pozostdva
z puzdra. v klorom je plastickd tavenina filtrovan6
a drlan{, pod tlakom. Medzi filtrom a hubicou je zmie-
Savac. Vfhodou usporiadania je skutodnost, 2e
tavenina je homogenizovan6 za rovnakfch pod-
mienok, dfm dochAdza ku zlep5eniu kvality vldkna
vychddzqriceho z hubice. Ndkres.
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