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INVESTIGATION OF RELAXATIONAL TEXTILES
PROPERTIES ON THE BASE CHEMICAL AND FLAX
FIBERS

Karpova, E.E., Perepelkin, K.E., Smirnova, N.A"

Sankt-Petersburg University of Technology and Design
*Kostroma Technological Institute

The complex of mechanical properties of mixed lavsane-linen fabrics is studied in comparison with pure
linen ones. Two properties are studied that determine the shape stability of textile materials - stress defor-
mation and creasing, especially important for fabrics with the content of the flax. The improved method of
the relative air moisture influence on the fabric creasing is recommended. For prognoses of real time fabric
manner after creasing the exponential equation is used.

Es wurde untersucht ein Komplex mechanischer Eigenschaften von Lavsan-Flachs Gemischgeweben im
Vergleich zu reinen Flachsgeweben. Untersucht wurden zwei Eigenschaften, die Formhaltigkeit der Textilien
bestimmen - Deformation bei Spannung und das Kneiffen, die fiir Gewebe mit Flachs als Bestandteil sehr
wichtig sind. Vorgeschlagen wurde eine vervollkomnene Methodik der Bestimmung vom Einfluss relativer
Luftfeuchtigkeit auf das Kneiffen der Gewebe. Zum Prognosieren des Gewebeverhaltens nach einer Kneif-
fungimVerlauf der Zeit benotigte man eine exponentiale Gleichung.

B pabBoTe mHcclegoBaH KOMILTEKC MEXAHHUECKAX CBOHACTB JIHONABCAHOBLIX TKaHed B CPaBI¢HHAA ©
UHCTONLHAHBIMHA. PacCMOTpeHBI IBa CBOHCTBa, ONpeleflon@e (pOPMOYCTOMIEBOCT:E TEKCTHILHBIX
MaTepHAIOR - jgedopMamMsa NpH PACTSKCHAE H CMWHAEMOCTH, KOTOpasg OCOGEHHO BaXHA IIIA
ILHOCOMEPKANIKAX TKaHeH. [IpenoXeHa YcORepIICHCTROBAHHAA MCETOJNMKA IS ONpeleleHMS BIAAHEAA
OTHOCHTEBHOH BIAKHOCTH BO3IYyXa Ha CMHHAEMOCTh TKaHed. J{I OPOrHOZMPOBAHHA NOBEJEHHMS TKAHER
mocae ¢MATHEA BO BPEMEHA UCIOIB30BaHO SKCIOHEHIMAIbHOE Y PARHCHHE.

Skuma sa komplex mechanickych vlastnosti zmesnych lavsan-lanovych tkanin v porovnani s &isto lano-
vymi. Skumaju sa dve viastnosti, uréujuce tvarovu stdlost textilnych materidlov - deformacia pri pnuti a kréi-
vost, ktord je pre tkaniny s obsahom lanu obzvigst délezitd. Navrhnutd je zdokonalena metodika stanovenia
vplyvu relativnej vihkosti vzduchu na kréivost tkanin. Na prognézovanie chovania tkanin po pokréeni v ¢ase

je pouzitd exponencidlna rovnica.

Introduction

Textile fabrics on the base of chemical and natu-
ral fibres, in particulary, flax fibers possess many re-
markable characteristics but they have some peculi-
arities making a difficulties for manufacture’s proc-
esses and lowering quality of textile articles. The re-
sistance to deformational influences and post-
relaxational process are ones of important exploita-
tional properties of textile materials. In the present
work we have investigated the most wide-spread
kinds of deformation: a bending with a compresion (a
crumpling) and a stretching.

For the correct definition of these characteris-
tics it will need the experimental regimes that imitate
the real conditions of the textile materials” exploita-
tional. It needs to take in consideration a preparation
of a samples to the tests, a conditions of a envi-
roment, a time of the relaxation. In this case a special
interest is to establish an influence on relative-
humidity to elastic and relaxational properties of fab-
rics. The present question is not studied well enough
though at a wearing of clothing this factor usually is
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distinquished from standard conditions (65 %
relative-humidity and 20 °C). Aimost it is known that in
the process of a wearing clothing the relative-
humidity in the space between a human body and a
dress can be approximte to the maximum value and
reach it. Several authors have noted that a walking
man has in the room with comfort-conditions {65 %
r.h., 20 °C) an underclothing’s humidity is higher than
95 % r.h.[1].

In the investigations that was execute before for
the definition of the relative-humidity’s influence on
the sample’s angle-recovery after its bending with the
compression a samples of fabric were standed to con-
dition for 24 hours in the humidity chamber. The
angle-recovery of the samples were defined at 65 %
relative-humidity. However, in this case sample’s hu-
midity is not according to the enviroment’s humidity.
Therefore two processes take a plase at the same
time: one of them is desorbtion of moisture by the fab-
ric, the other is kinetic of sample’s angle-recovery.

Thus, our research work have the purpose to in-
vestigate relaxational properties halfflax and flax fab-
rics after the bending with the compression in a dif-
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ferent conditions (the relative humidity). It can be of in-
terest to relate this propertie to the corresponding a
fabric’s stretching.

Experimental procedure and results

We have selected flax-content fabrics linen in-
terweave with the different additions of polyesters
and cotton for our investigations. The results of ex-
periment are presented in the article for example by
there material’s samples: the flax fabrics and the half-
flax fabrics with the different content of polyesters.
The materials used are listed in Table 1. We suggest
the following method for the determination of the
relative-humidity’s influence on the crumpling that is
depend of the sample’s angle-recovery. Preliminary
the samples are conditioned in the humidity chamber
at 95 % r.h. for 24 hours. The loading stress at the
sending with the compression was 65 kPa/cm, the
time of the deformation is 15 minutes. After the re-
leasing of samples the angle-recovery’s kinetic was
determined. The relaxational period is from 1 to 24
hours.

The results of tests according to this method
show that the bending with the compression of the
flax fabric’s samples at maximum relative-humidity
(98 %) to a marked degree increase those ability to re-
covery of original state form. A values of the angle-
recovery at the time of relaxation = 1 hour are from 10
% to 40 % more as compared with the investigation
at standard conditions. The results of these tests are
giveninTable 2.

That way the ability to the crumbling of flax fab-
rics at maximum relative-humidity doesnt increase
how there is showen in the literature [2-5]. On the con-
trary it decrease. This fact can be explain by the swel-
ling ones of the more higher hygroscopic flax fibers in
a humid atmosphere, the increasing of the fibers’
cross-sections and the decreasing of the displace-
ment’s possibility of fibres each about other at the de-
formation. Also the action of the plasticizer (the mois-
ture) lower the glass-transition’s temperature of the
cellulose. This process makes a possibility to realise a
forced-rubbery deformation.

Table 1 Characteristics of fabrics

Compo-
sition Linear | Quality of SU”Z!CQ
Number of| of fabric, density, | threads in | density, | Thickness,
samples % tox 10 cm gr/m mm
100 flax
1 warp 46 180
50
weft 46 156 175 0
50 flax
2 50 polyesters
warp 62 170 1
weft 62 163 180 6.6
50 flax
3 50 polyesters
warp 56 173 7
weft 56 148 190 03
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Table 2 Data of the sample’s angle-recovery and equation’s
constants at the different relative-humidity*

Number | Time, |11 angle-recovery The constants
of min | 65% | 98% ** K q
samples 85 % | 98 % | 65 % | 98 %
1 5 30 38 1 25

1,47 1062 | 0,32 | 035
60 | 34 | 54 | 265 |

2 5 | 98 | 100 | 95
1,80 | 1,05 | 0,31 0,33
60 | 105 | 112 | 99,5

3 5 | 132 | 182 | 122
2,121 2,02 | 0,26 | 0,28

60 | 138 | 140 | 128

Notex: * Data of warp threads are anologous to weft threads.
Here’s facts for warp threads.
** The samples are standed at 98% r.h. and relaxed at 65% r.h.

A conventionality of the experimental characte-
ristics create some difficulties for interpretation. To
get over it we can use a type's model of Kolraush's
equation for the describing of relaxation’s kinetic
afterthe sample’s crumpling:

o= o, [1-exp(-k 9] (M
where o, - sample’s angle-recovery in the
time 1, degree,
o, - top sample’s angle-recovery,
degree,
1 - time, minute,
k,q - coefficients.

The comparison of the experimental kinetic's val-
ues with the calculated curves show that the relaxa-
tional process in fabrics after the bending with the
compression are well approximated by the present
exponential equation for all invastigated fabrics: flax,
flax-polyesters and flax-cotton. The of the correla-
tion’s coefficients are r = 0,97 + 0,99. The calculated
curves and the experimental results are showen in
Fig. 1. It should be noted that the coefficient of equa-
tion (1) k is depend of a comparision of fabrics. The re-
sults show that the increasing of flax sample’s humi-
dity lead to the structures changes of the fibers: the
coefficient k at 98 % relative-humidity is 2 time less
as compared the standard conditions at 65 % r.h.
(Table 2). The values of equation’s coefficients (1) and
the crumpling of flax-polyesters fabrics at the humidi-
ty’s increasing don't change. This fact can be explain
by the hydrophobicity of polyesters companent.

Besides the present method we have valued the
fabric’s crumpling by the method is offered in the lit-
erature and described in the part "Introduction” (the
samples are conditioned at the maximal humidity, the
relaxational processes are proceeded at the stan-
dard conditions). The tests results confirm with the li-
terature’s information: in this case the angle-recovery
value is from 40 to 45 % worth as compared with the
investigation at 85 % r.h. The executed experiment al-
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iow to illustrate the difference of two these methods (@A),
the influence of surrounding’s conditions the angle- Tx
recovery after the bending with the compression. I

A

30
The results of investigations at the crumpling. 25 1 \\‘
20 + \\1

The analysis of kinetic curves of the angle- NN
recovery shows that the relative-humidity at the flax- RRERNCAN
content fabrics'crumpling have a considerable infiu- 10 b0\ R
ence on the character of curves. First of all the bal- \Q T
ance’s state has the samples are conditioned at the 5 T \Di& : )
maximal humidity and are relaxed at standard condi- I e = e = S - SN
tions - after the rest’s time of 20 minutes. Next time o 2 4 6 8 20 tmin

from 20 to 60 minutes - we can see an unimportant

closing of the samples ({the decreasing of angle- Fig. 2 The change of relaxation’s relative speed ( )/, after the sam-

recovery): about 1-2 degree. This fact makes impossi- ples crumpling
ble the approximation the kinetic curve by exponen- 1. flax samples are conditioned at 98% r.h., the relaxation is at
tial equation [1] at the relaxational peri min. 98% r.h.
a qruha °© [ ]a, € .e a a. otadpe Odtgo lati 2. flax samples are conditioned at 38% r.h., the relaxation is at
‘The samples investigated at the relative- 85% r.h.
humidity 65 % reach nearly full balance in 60 minutes 3. flax samples are conditioned at 65% r.h., the relaxation is at
of the relaxational time. Two described curves have 85% r.h.

4. flax-polyesters samples (30% flax) are conditioned at 85%

an identical character. They are moved parallely one r.h., the relaxation is at 65% r.h., the relaxation is at 65% r.h.

to other because of the different values of elastic de-
formation (Fig. 1, curves 1,2).

The curve 3 in Fig. 1 correspond to the kinetic A o
change of the angle-recovery at 98 % r.h. Preliminary
the samples are conditioned at the same relative- 10 + 10 1
humidity. This curve doesn't look like two others. It 1 j_‘ i (—,?i
i 3 2
66t 1213 2

balance’s state in 60 minutes of the rest’s time. The re- j
versible deformationis 1,4 time more than at the stan-
dard conditions. The increasing of it take a place be-

has more bulging kind. The samples don't reach the jﬂl
3
Lo
|

g2 1! {

cause of the rubbery deformation’s growing. The
value of elastic deformation in this case an unimpor- warp wef: warp weft
tant change as compared with tests at 65 % r.h. This

analysis of kinetic curves illustrate the graph of the

change’s dependence of the angle-recovery’s rela-

tive speed from the relative-humidity and fabric’s

fibercontent (Fig. 2).

Ae, Ae,
The results at the stretching
The investigation of flax and hallflax fabrics’ re- 10 l 107
laxational properties at the stretching have con- t
ducted at two regimes: one of them is at the constant 06+ 06 1

warp weft warp weft

Fig. 3 The diagram of changing the deformation’s components

at the stretching of flax-content fabrics (A E, - the elastic

o 10 20 20 10 20 » deformation, A Ep - the permanent deformation)
T min-. a - at the constant lengthening
b - at the constant tension

Fig. 1 The kinetic of angle-recovery after flax fabric’s crumpling: 1-100% od flax
1 - samples are conditioned at 98% r.h., the relaxation is at 65% r.h. 2 - 50% of flax and 50% of polyesters
2 - samples are conditioned at 65% r.h., the relaxation is at 65% r.h. 3 - 30% of flax and 70% of polyesters
3 - samples are conditioned at 98% r.h., the relaxation is at 98% r.h.
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tension of the samples (25 N), the other - at the co-
stantlengthening (5 % of the sample’s length). The re-
sults of the established tests confirm that the shares
of the reversible deformation and of the nonreversible
one are depended of fiber-cantent’s kind. The addi-
tion of polyesters fibers to the flax fabrics from 40 to
70 % makes the elastic deformation of them 2 time
more and the nonreversible deformation from 3 to 4
time less at comparison with the flax fabrics (Fig. 3)

The correlational dependence exist between
the elastic deformation at the stretching (in two re-
gimes) and the deformation at crumpling for all re-
seached fabrics: flax, flaxpolyesters and flaxcotton.
The coefficient of the correlation isr=0,75-0,85.In vir-
tue of this relation we can prognosis the influence
relative-humidity on the flax-content fabrics’ beha-
vior at their stretching.

Conclusions

1.In the present work we have suggested the
method for definition of the relative-humidity influ-
ence on one of important flax-content fab-
rics'quality characteristics - the crumpling.

2. Atfirst it has established that the crumpling of the
flax fabrics at the maximum relative-humidity
(98 %) increas the samples”ability to recovery their
ordinary state form.

3. For the studing the angle-recovery's kinetic after

the crumpling of the samples as a physics process
we used the exponential equation. The calculated
coefficient of equation allow to value the degree of
the relative-humidity’s influence on the relaxa-
tional processes of the crumpled fabric.

4. Flax content fabrics” behavior at the bending with
the compression and at the stretching correlate
each with other. The using of this correlation allow
to prognosis the fabric’s conduct at the stretching
by the characteristic of the crumpling.
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VYSKUM RELAXACNYCH VLASTNOSTI TKANIN NA BAZE
CHEMICKYCH A LANOVYCH VLAKEN

Karpova, E.E., Perepelkin, K.E., Smirnova, N.A"

Sankt-Peterburgska $tatna univerzita technolgie a dizajnu
*Kostromsky technologicky institut

Skumaju sa pololanové tkaniny s réznym podie-
iom polyesterovych vidken a porovnavaju sa s lano-
vymi tkaninami. Zviastnosti deformdcie a relaxacie
tkanin s obsahom lanu boli skimané pri ohybani so
stla¢enim (pokréeni) a napinani. ReZimy experi-
mentalnych vyskumov imituju podmienky pouZzitia ma-
terialov beznej spotreby: rezimy deformécie, vihkost
vzoriek a prostredia, dobu relaxacie.

V praci je navrhnutd metéda stanovenia vplyvov
relativnej vinkosti vzduchu na jednu z najdélezitejsich
charakteristik akosti tkanin s obsahom lanu - kr&ivost.

Na popis kinetiky uhla relaxacie vzoriek po
pokréeni sme pouZili exponencialnu rovnicu typu rov-
nic Kolrausha, umoznujucu progndzovanie re-
laxaénych procesov v ase. Vypoditané koeficienty
rovnice ilustruju rozdiel v stupniarychlosti relaxacie

Vidkna a textil 2(4) 148-151 (1995)

tkanin v zavislosti od vidknitého zloZenia materidlu
avlhkostivzduchu.

Po prvykrat bolo zisten€, Ze pokrCenie fanovych
tkanin pri maximalnej relativne] vihkosti vzduchu
(98 %) zvy8uje schopnost vzoriek k relaxdcii ich
vychodzieho tvaru v porovnani so skugkami v nor-
malnych podmienkach (65 %). Hodnoty koeficientov
rovnice a kréivost lano-lavsanovych vzoriek sa pri
zvySenivihkosti prakticky nemenia.

Zistené je korelatna zavislost medzi pruznymi
zlozkami deformécie tkanin s obsahom lanu pri
napinani a pokréeni.

Vysledky vyskumov moéZzu byt vyuzité pri projek-
tovani a vyrobe vyrobkov z tkanin s obsahom lanu
a tiez pri prognézovani ich viastnosti po€as ich pou-
Zivania.
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NEW LIGNIN DERIVATIVES AS DISPERSANTS FOR
DISPERSE DYES

Demianova, V., “"Kosikova, B., Hodul, P.

Faculty of Chemical Technology, STU, Bratislava
*Slovak Academy of Sciences, Bratislava, Slovak Republic

The derivatives of lignins obtained during the ethanol-based organosolv pulping of hardwood and/or
methanol-based organosolv pulping of spruce wood were examined from the viewpoint of their disperging
and staining properties in dyeing process of polyester fibers. The obtained results allow to suggest their
prospective utilization in textile industry as low as cost environmental friendly dispersants.

Das lignin gewonen aus dem Fichtenholz mittels Methanol bzw. Ethanol wurde chemisch modifiziert und
die erhaltene Produkte wurden als Dispergiermittel beim Farben von Polyesterfasern mit
Dispersionsfarbstoffe untersucht. Die erzielten Ergebnisse haben auf eine Perspektive fir solche Produkte
als billige und umweltfreundliche Textilhilfsmittel gezeigt.

JlepABaTLI MTATHAHORLIX TPONYKTOR BO3HAKAIIIAX B TIpolecce NeIUCHE(DHUKAEA IpeBeCEHBI PacTBOPAME
MeTaHONa eTaHONA OLDTE WCJHeJOBAHB! KaK JIACHEPTATOPhI I JHCIEpPCHBIX KpPACHTENed B IIpoIecce
KpallleHEs OONUNDEPHLIX BONOKOH [lojyuennbie pe3yAbLTAThI HOKA3BIBAIOT Ha WEPCHEKTHBY JepPABATOB H3
TOUKE 3peHAA KaK JeIeRbIX B VAOBICTBOPATCILHBIX T KCTHMLHBIX BCIIOMOTATEIRHBIX BEINECTR

Derivaty ligninovych produktov vznikajucich v procese delignifikdcie dreva organickymi rozpustadiami
{metanol/etancl} boli tudované ako dispergétory disperznych farbiv v procese farbenia polyesterovych

vldkien.

INTRODUCTION

Recently new types of lignins have become
available in industrial quantities as co-products of
organosolv pulping of wood, that uses ethanol-water
and/or methanol-water mixtures as the delignifying
agents [1].

Lignins obtained by organosolv pulping are
characterized by low molecular weight and high
purity. They contain a variety of functional groups as
carbonyl groups, aromatic and aliphatic hydroxyls,
etc. Therefore they can be applied without modifica-
tion as a partial replacement for phenol formaldehyde
resins used in plywood.

The utilization of organosalv lignin as a compo-
site of polyolefin films was described in our previous
paper [2]. The objective of the present paper is to
examination of these lignins after modification as
disperging agents in textile industry.

EXPERIMENTAL

Materials

Organocell lignin (OL) (Organocell Gm bH Corp.,
Minchen) is a coproduct of organocell pulping of
spruce wood. In the first stage of this process, the
chips are cooked in a 50/50 mixture of water and
methanol (190°C, 50 min) and in the second stage
sodium hydroxide, at a concentration of 18-28%, is
added (165°C, 60 min).
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Alcell lignin (AL) (REPAP technologies Inc.,
Valley Forge, Pa, USA) is by-product produced from
cooking of mixed hardwoods with a ethanol/water
mixture (1:1) at 195°C.

Modification of lignins

Treatment of organosolv lignin with oxygen in
alkaline medium by modified method of Kratzl et al.
[3] at 60°C and 80°C, respectively, yielded disper-
sants | and Il. The analogical conditions were used for
the preparation of dispersant lll and IV from Alcell
lignin. Further dispersant V-VI were prepared using
20% H,0, at pH 12 [4]. In addition, a series of sulfo-
nated dispersant VII-VIIl was obtained by treatment
of both lignins with of combination of sodium sulfite
and molecular oxygen under various conditions [5].

Dyeing method
PES fabric swatches were dyed with using of
equipment AHIBA G-IV-BTC at 130°C with the ratio
fiberto water 1:40 and the concentration of dye 0.5%.
Acetic acid was used for adjusting pH of bath. Color
deviations of polyester fibres dyed with disperse Red
54 were measured with ICS-Texicom.

RESULTS AND DISCUSSION

Co-products of organosolv pulping of wood,
organosolv and Alcell lignin having average molecu-
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lar mass M, 3300 and 2000, respectively, were
subjected to oxidative modification under various
conditions using molecular oxygen and/or hydrogen
peroxide as oxidation agents. All types of chemical
modifications used increased rather the solubility of
baoth lignin preparations. Since, the obtained lignin
derivatives |-VIIl are biologically degradable, they
were tested as dye dispersants during the actual
dyeing of polyester fibres in high-temperature
process. )

The effect of dyeing was evaluated on ICS-
Texicom by determination of the colour deviation of
the dyed polyester fibres as well as by measurement
of the reflectance curves. The values obtained are
summarized in Table 1. and in Fig. 1. The standard
dyeing by application of KORTAMOL NNO and REAX
85A was used as a control. The color deviations of
polyester fibres dyed with disperse Red 54 showed
that a dispersing ability of some prepared organosolv
lignin derivatives was very close to that of the com-
mercial lignosulfonate REAX 85A. Moreover, it is clear
that derivatives of organocell lignin from spruce wood
are more convenient for application in dyeing
technology.

Table 1 Color deviations AE CIE/LAB of polyester fibres after dyeing
at 130°C with C.|.Disperse Red 54, D65, 10°, pH 5 with dis-

persants from organosolv lighins

Dispersant] A E AL Aa Ab AC AH
| 3,6 -1,5 -3,2 -0,8 -2,8 1,6 G(G)
1l 4,3 -1,2 -3,7 -1,8 -3,9 1,1 G(G)
1l 21 -0,8 -2,0 -0,4 -1,8 1,0 G(G)
\Y 0,5 -0,3 -0,1 0,4 0,2 0,3 G(G)
\ 1,8 1,0 -0,9 -1 -1.4 0,3 G(R)
Vi 4,2 1,7 -3,0 -2,4 -3,8 0,2 G(R)
Vil 6,9 1,8 -5,5 -3,7 -6,6 0,9 G(R)
Vil 0,3 0,0 -0,2 -0,3 -0,3 0,1 G(B)

Table 2 Color deviations AE CIE/LAB of polyester fibres after stai-
ning at 130°C with dispersants prepared from organosolv

lignins
Dispersant] AE AL Aa Ab AC AH
| 8,2 -5,0 1,9 6,2 6,4 1,3 R(B)
Il 8,7 -6,8 1,6 52 53 1,2 R(B)
m 5,8 0,5 -2,5 51 5,3 2,2 G(G)
\% 6,4 0,9 -1,7 6,1 6,2 1,5 G(G)
\Y) 7.5 -1.5 -1,6 7.1 7,2 1,5 G(G)
Vi 7.4 -6,4 -0,6 3.6 3,6 0,7 G(G)
Vil 4,1 -1,8 0.1 3.7 3,6 0,2 G(G)
Vil 6,7 -6,7 1,4 0,9 1,0 1,3 R(B)

It is know that major disadvantage of sulfonated
alkalilignin and lignosulfonate dispersants is the
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tendency to stain textile fibres as compared with the
synthetic low-colored dispersants [6]. Therefore the
staining properties of organosolv lignin-based
dispersants were investigated. Table 2. and Fig. 2
show the data of polyester fiber swatches staining of
light derivatives of organosolv lignins. The values
obtained indicate that most of dispersants tested
cause staining onthe similarlevel as REAX 85A.

REFLECTANCE (%)

3 A | . 1 n 1 I | n 1 1 1 1 |
0400 440 480 520 560 600 640 680
* (nm)

Fig. 1 Reflectance curves of PES fibres after dyeing with disperse
Red 54 at 130°C
Kortamol NNO
Reax 85 A
VIl
\
\Y%

REFLECTANCE (%)

204

0 1 1 i | 1 L I | L | L | ! L
400 440 480 520 560 600 640 680
A (nmy)

Fig. 2 Reflectance curves of PES fibres after staining at 130°C
Kortamol NNO
Reax 85 A
Vil
il
vill
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The mutual comparison of the derivatives tested
indicates that the dye-dispersants based on spruce
organosolv lignin cause lower staining of polyester
fibres that derivatives of ALCELL lignin from hard-
woods. A similar conclusion results from the reflec-
tance curves of stained polyester swatches illus-
trated in Fig. 1 and 2, respectively.

CONCLUSION

The revealed dispersing and staining properties
of the derivatives of both types of organosolv
prepared by oxidative modification indicate their
prospective utilization in textile dyeing application as
low cost environmental friendly dispersants of the

disperse dyes.
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NOVE LIGNINOVE DERIVATY AKO DISPERGATORY PRE
DISPERZNE FARBIVA

Demianova, V., Kosikovg, B., Hodul, P.

Chemickotechnologicka fakulta, STU, Radlinskeho 9, 812 37 Bratislava
*Slovenska akadémia vied, Bratislava, SR

Ligniny ziskané delignifikaciou organickymi
rozpustadlami s M, 2000 - 3300 sa oxida¢ne modifi-
kovali kyslikom a peroxidom vodika, pri¢om sa ziskali
lepSie rozpustné derivaty, ktoré su biologicky
odbduratelné.

Sledovala sa ich dispergaéna u&innost pri

154

farbeni PES vldkien disperznymi farbivami vysoko-
teplotnym sposobom.

Na z&klade hodnotenia farebnych odchyliek na
pristroji ICS Texicom sa ukazalo, Ze dosiahnuté
vysledky suU porovnatelné s komerénym typom
dispergatora (REAX 85 A).
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SURFACTANT ON THE BASIS OF ALKYLATED SULPHATED
OLIGOSACCHARIDE

Taldba, P., Srokova, |., Hodul, P.

Faculty of Chemical Technology, STU Bratislava
Slovak Republic

The present work reports new alkylated sulphated oligosaccharide derivatives with (d.s.),=0.01 - 0.1, which
have been synthesized and characterized by elemental and spectral analyses. The prepared water - soluble
derivatives were shown to exhibit significant surface - active properties, namely to reduce the surface
tension, the emulsification efficiency and the antiredeposition effect.

In dieser Arbeit die Herstellung der neuen Alkylsulfate von Oligosaccharides mit den Substitutiongraden
0,01 und 0,1 wurden beschrieben. Die syntetisierten Produkte wurden mittels Elementaranalyse und IR
Analyse charakterisiert. Die Oberfldichenaktivitdt der wasserldslichen Produkte ist gewertet worden. Sie
erweisen die Senkung von Oberflichenspannung, das Emulgiervermdgen und das Schmutztragev-
ermogen.

B padoTe MEI [JaéM TONTOTORKY HOBOTO AalRKHJIHPOBAHHOTO cyIh(aTa oIATOCAXapHIa €O CTENeHBIO
samemenas 0.01 - 0.1, <XapaKTHpH30BAHHOTO SIE€MEHTAPDHLIM aHAIM30M M YIBTPaKpPACHBIM CIIEXTPOM.
[TomroToRIe HEBIA BOXOPACTBOPAMBIA J¢ PABAT M3YUAICH ¢ TOUKHA 3PCHAN CBOMCTB IMOBEPXHOCTHO - aKTHBHBIX
BEITIECTR. IIC PHABATEI CBOHUCTBEHHO ODOHWXKAIOT TOBEPXHOCTHOE HalIpsKEHHC, BMYHLI‘aIIEOHHLIﬁ n
AATAPEICTIORAMAOHARI 5 (PEKT.

V préci sa popisuje priprava novych alkylovanych sulfatov oligosacharidov s (d.s),=0.01 - 0.1, ktoré sa
charakterizovali elementamou analyzou a IC spektrami. Pripravené vodorozpustné derivaty boli Studované
z hladiska vlastnosti povrchovo-aktivnych latok. Vyznaduju sa zniZzovanim povrchového napétia, emul-

gaénou u¢innostou a antiredepozi€nym efektom.

INTRODUCTION

In the preparation of biodegradable surface -
active substances, a saccharide or a water soluble
polysaccharide (hydroxyethylcellulose - HEC, carbo-
xymethylcellulose - CMC) can be used as a hydro-
philic component. Its subsequent hydrophobisation
by alkyl or acyl halogenides (number of carbon atoms
C,,- C,,, low degree of substitution) yields properties
of biodegradable polymeric tenside detergents [1, 2].

In the present work, for the preparation of
sulphated oligosaccharide as a hydrophilic compo-
nent a procedure utilized in the sulphatation of
cellulose [3] was employed. In the literature, number-
ous sulphatation systems for cellulose are available.
Some of them are listed in Tab. 1 [3].

For the esterification, highly concentrated
H,SO.is not recommended because of high degrada-
tion of cellulose. Petropavlovskij [4] prepared sulpha-
ted cellulose by a heterogeneous reaction of cotton
(with short fibres) with sulphuric acid in n-propanol.
Water soluble sulphated cellulose with a high
viscosity was prepared under homogeneous reaction
conditions, e. g. in the system N,O, -DMF and by
subsequent reesterification of cellulose trinitrate
with a SO,-DMF complex [5] or another sulphatation
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agent [6]. Water soluble cellulose sulphates have a
broad application because of their advantageous
physico-chemical properties (e. g. high viscosity of
1% solutions, good interaction with metal ions,
excellent stability of aqueous solutions at high
temperatures, stability of suspensions with TiO,,
bioactive properties).

They have been used as antimigration agents,
latex stabilizers, thickeners in printing pastes,
antistatic agents in the paper industry, in the dye
production sectororin cosmetics [3, 5].

In this work, the result of esterification of
microcrystalline or regenerated cellullose by chloro-
sulphonic acid in pyridine were prepared sulphated
oligosaccharides  OS-I and  OS-Il  with
PPS 5-6, (d.s.); = 2.3 and PPS 10 - 11, (d.s.); = 0.8,
resp. These were alkylated by laurylbromide (LaBr).
with the aim to prepare derivatives with surface active
properties.

EXPERIMENTAL
Microcrystalline cellulose powder and regener-
ated cellulose were used as cellulose samples with

the polymerisation degree PPS = 160 and
M,,=26 000 g.mol'and PPS =220,M,,=35 640 g.mol
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Table 1 Survey of procedures for cellulose sulphatation

Sulphating system Type of reaction d.s.

H,SO, quasihomogeneous | 1.0-2.0
H,50,-S0O, heterogeneous 0.9

H.S0,-Ac,0 heterogeneous 0.6-2.8
CISO,H-SO, heterogeneous 1.8

CISO,H-Py quasihomogeneous | 1.9-2.8

CISO,H-formamide quasihomogeneous 2.0

S0O,-DMSO quasihomogeneous | 1.3-2.0
SO,-DMF quasihomogeneous | 1.5-2.6
SO,-N,O,-DMF homogeneous 0.3-1.1
SO,Cl,-DMF-formamide heterogeneous 0.2-0.5
S0,Cl-N,0,-DMF homogeneous 0.4-0.8
NOSO,H-DMF,DMSO,DMA | quasihomogeneous | 0.7-1.2

Table 2 Alkylation of sodium salt of oligosaccharide sulphate

with LaBr
i . Reaction w, {calc.)/%
n(QS): | Reaction : ™" o
Compound n(LaBr) | medium time w, {found)/% ds.
: h c H S
os-Le-l 15 |HODMF 15 | 2143 |258 17.46 | 0.1
: : 21.50 | 2.67 | 16.95
Os-lall' | 15 |HO-DMF 30 | 29.94 | 384 1043 | 001
i | 29.80 | 398 9.60
08-La-ll 3 | pwE 50 f 20.89 | 251! 17.80 | 0.1
| 2063 | 261 16.08
i

* compound prepared from regenerated celiulose

results of determination of the limiting viscosity
number using the Ubelohde viscosimeter.

Chlorosulphonic  acid, 1-dodecanebromide
(laurylbromide) and all used chemicals were of
analytical grade purity, water used for the preparation
of solutions was distilled.

The IR spectra were measured in KBr pellets,
using a PV 9800 FTIR apparatus (Philips Analytical).
Surface tension was determined at 25°C according to
ref. [7] using the Lecompte du Noly apparatus. The
critical micelle concentration (c.m.c.) was estimated
from the plot of the surface tension as a function of
log concentration. The ability of the prepared deriva-
tives to form foams was determined at 25°C by the

Ross - Miles method [8]. Emulsions of the o/w type
were obtained using 10 cm’ of paraffinic oil and 90
cm’ of water containing 0.5 g of OS-La as a sample.
Emulsification was carried out according to ref. [9].
Emulsion stability was recorded over a period of time.
The antiredeposition efficiency was determined by
the method of Stlipel [10] measuring the degree of
whiteness of a cotton fabric priorto and after launder-
ing in a bath of soil (soot - SPOLION 8 as wetting
agent) with the addition of an antiredeposition agent
(CMC} and derivatives prepared. The whiteness of
cotton fabrics was measured using a LEUKOMETER
apparatus (fy Carl Zeiss Jena) equipped with a white
filter.

PREPARATION OF SULPHATED OLIGOSACCHA-
RIDE (OS-1) BY MODIFICATION OF MICROCRYS-
TALLINE OR REGENERATED CELLULOSE BY
CHLOROSULPHONICACID[11]

Into a three-necked flask was added nonaque-
ous pyridine (33 cm’), which was cooled to O°C
before use. 13 cm’ of chlorosulphonic acid was then
added dropwise, over a period of 3 - 4 h, while
keeping the temperature at O°C. To the reaction
mixture heated to 20°C was added microcrystalline
cellulose (3 g). After 10 min of stirring, the reaction
mixture was heated to 100°C and the reaction
proceeded with further stirring for 3 h. After cooling
the mixture to room remperature, a brown gum
product was allowed to suspend into 300 cm’ of
ethanol and then isolated by filtration. The product
was dissolved in 40 cm’® of water, precipitated into
200 cm’® of ethanol, filtered and finally dried in a
desiccator over phosphorous pentoxide for 3 -5 h.
Yield of the product: 7.7 g (d.s.)s=2.3
Elemental analysis: w(calc.):39.69% C, 4.31% H,
13.90% S, w(found):39.40% G, 4.22% H, 13.70% S.
IR spectrum (KBr pellet), v/cm':3429 (OH),1385
(SO,).., 1170(S0Q,),.

By a similar procedure was prepared a sul-
phated oligosaccharide from regenerated cellulose
(OS-li, (d.s.),=0.8).

ALKYLATION OF OLIGOSACCHARIDE SUL-
PHATE BY LAURYLBROMIDE
(LABR)

Alkylation of OS-1 and OS-Il was carried out
under heterogeneous conditions in DMF, analogically
as it is described in [1, 2], and under homogeneous
conditions in a DMF-H,0 (1:1) system using NaOH as
catalyst [1].

a) Alkylation of oligosaccharide sulphates

with LaBr under homogeneous conditions
(OS-La-1,08-La-Il)
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Table 3 IR spectral data of the synthesized compounds

v/em”

Compound

OH GH, GH, (80) (S0, |

OS-La-i 3484 2926 2855 1162 1375

0S-La-l | 3453 2928 2856 | 1174 | 1419
|

0OS-La-lll] 3454 | 2926 2 855 1168 1380

Table 4 Emulsification efficiency for derivatives expressed as height
of cream column formed as function of storage time after
5min (h), 1 h(h)and 24 h (h)

Gompound "\ nl;‘n oil ‘Iayer (E;am Ia):er) r:m ;zg; i%fn
oslad | o 0@ J 2(6) ow
OS-La-ll 0(4) 1 0(5) ‘ o) o
OS-La-lil : (1) , ) } 3 i oW

| | ‘ ;

4.7 g of OS-I was dissolved in 45 cm® of water. A
solution of 0.9 g of NaOH in ca 3 cm’ of water was
then added. The mixture was allowed to stir for 1.5 h
at room temperature. Then 23.5 g of LaBrin 30 cm’ of
DMF was added dropwise for 20 min while stirring.
The reaction proceeded 1.5 h at 50 °C. After cooling
the reaction mixture to room temperature, the
mixture was poured into 800 cm’ of ethanol. The
product was filtered, washed with 200 cm’ of ethano!
and finally dried in a desiccator over phosphorous
pentoxide for5 - 6 h in vacuum.

Yield of the product: 4 g, soluble in water

OS-La-Il was prepared by a similar procedure from
OS-II. Reaction conditions and results of elemental
analysis are listed in Tab. 2. IR spectra (KBr pellet,
v/ecm ') are giveninTab. 3.

b) Alkylation of oligosaccharide sulphate
with LaBr under heterogeneous condi-
tions (OS-La-ll)

0S-1 (3 g) and nonaqueous DMF (90 cm’) were
stirred in a three-necked flask for 30 min. Powdered
NaOH (0.75 g) was then added to the reaction
mixture. This was stirred for 20 min at 80°C. After
cooling to 30°C, 9 g of LaBr (wt. ratio Os-l:LaBr = 1:3)
was added. The reaction proceeded 5 h at 90-100°C.
The reaction mixture was cooled to room tempera-
ture, and poured into 650 cm’ of ethanol. The product
was filtered, washed with 200 cm® of ethanol and
finally dried in a desiccator over phosphorous
pentoxide at room temperature for 24 h.
Yield of the product: 1.9 g, soluble in water

Reaction conditions, results of elemental
analysis and IR spectra (KBr pellet, v/cm'') are given
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inTab.2-3.
RESULTS AND DISCUSSION

In the present work we prepared a specifically
substituted laurylated oligosaccharide sulphates
with interesting surface - active properties. In the first
part of the work we had prepared a water soluble
oligosaccharide sulphate, which was alkylated by
lauryloromide. The second part of the work was
aimed at studying the properties of the prepared
derivatives in terms of surface - active properties.

For the preparation of the sulphated oligosac-
charide we used both microcrystalline and regener-
ated celluloses with M_ = 20 178, PPS = 160, and
M., = 35 640,PPS = 220, respectively. These were
esterified by chlorosulphonic acid in pyridine {3, 11].
In preparing sulphated oligosaccharide from micro-
crystaliine cellulose (OS-1) and regenerated cellulose
(OS-Il) the respective, d. s. values (calculated from the
results of elemental analysis with regard to the
content of S in %) were found to be 2.3 an 0.8.
Prepared derivatives OS-1 and OS-Il were character-
ized by IR spectroscopy with characteristic bands
corresponding to vibrations (OH) 3422 cm’, (SO,),,
1383 cm’and (SO,). 1170 cm . PPS values calculated
from the results of determination of the limiting
viscosity number for OS-1 and OS-Il derivatives were
found to be 5-6 and 10-11, respectively. These values
confirmed the degradation of the starting cellulose
due toahighly acidic medium [6, 11].

0S-l and OS-Il derivatives were alkylated by
laurylbromide homogeneously in a DMF/H,O (1:1)
system [1] and heterogeneously in nonaqueous DMF
[1, 2]. In both systems NaOH was used as catalyst.
The mole ratios OS-I (OS-li):LaBr and reaction
conditions are listed in Tab. 2. This tab. reveals that by
variation of reaction conditions during alkylation can
prepare water soluble laurylated oligosaccharide
sulphates (0OS-La-l, OS-La-ll, OS-La-lll) with (d.s.),
0.01-0.1, which were determined from the results of
elemental analysis.

Alkylated derivatives were characterized by IR
spectra (Tab. 3) with characteristic bands corre-
sponding to vibrations of OH groups (v {OH) = 3453-
3484 cm’, sulpho groups (v (SQ,),.= 1375-1419cm’’,
v(SO,), = 1162-1174 cm’') and bands corresponding
to the lauryl chain (v(CH,) = 2926-2928 cm’,
v(CH,) = 2855-2856 cm’'). These values are in
agreement with data available in literature [12].

In a further part of the work we investigated for
the derivatives prepared the following characteristic
properties of surface - active substances; surface
tension, critical micelle concentration (c.m.c.), ability
to form a foam, emulgation and antiredeposition
efficiency.

Surface tension was measured by atensiometer
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Table 5 Antiredeposition efficiency of synthesized derivatives
(OS-La-1 and OS-La-li))

Degree of whiteness Antiredepos.
Compound Before After efficiency

washing washing U, %

CMC 0.8437 0.4710 12.86
08-La-l 0.8535 0.4190 0.69
OS-La-lll 0.8540 0.4215 1.26

A 0.8560 0.4748 13.36

B 0.8460 0.4993 19.37

C | 0.8450 04160 |  --—--

|

A - cotton fabric scoured in a bath containing 0.5 mi of CMC
(¢ =5 g.dm®) and 0.5 ml of OS-La-I (c = 5 g.dm")

B - cotton fabric scoured in a bath containing 0.5 ml of CMC
(c =5 g.dm?) and 0.5 ml of OS-La-lll ¢ = 5 g.dm?)

C - cotton fabric scoured in a bath of soil without the addition
of an antiredeposition agent

Antiredeposition efficiency was calculated from the relationship

X~ X,

X,- X,

in which X, - degree of whiteness of an unsoiled cotton fabric
X, - degree of whiteness of the cotton fabric after scouring
in a bath of soil
X, - degree of whiteness of the cotton fabric after scouring
in a bath of soil containing OS-La-1 of OS-La-lll
derivatives

using the Lecompte du Noily method at 25°C and a
concentration range 10-0.01 g.dm™. The synthesized
derivatives OS-La-l and OS-La-lll exhibited a typical
plot of surface tension versus log concentration
(Fig. 1). The OS-La-Il derivative did not exhibit a
significant drop of surface tension what is related to a
small degree of substitution of alkyl groups
(d.s. = 0.01) (Tab. 2). The respective values of minimal
surface tension for OS-La-l and OS-La-lll were
Ve = 57.6 mN.m" and v, = 39.8 mN.m". These
results are similar to those obtained for acylated
derivatives of HEC [2]. The critical micelle concentra-
tion of synthesized derivatives was estimated from
the plot of the surface tension as a function of log
concentration (Fig. 1). The respective values for  OS-
La-land OS-La-lllwere 1.17 g.dm*and 0.74 g.dm".
The ability to form foam was determined by the
Ross-Miles method over the concentration range
0.2-2.0 g.dm”. The derivatives do not exhibit signifi-
cant frothing properties (respective heights of the
frothing column after running out of the last drop and
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after 5 min were h, = 24 mm and h, = 20 mm for a
concentration of 2 g.dm®).

The emulsification efficiency of the derivatives
(OS-La-l, OS-La-ll, OS-La-lll) were determined on
the basis of emulgation of paraffinic oil dyed by
SUDAN V. We investigated the stability of 10%
emulsions of the o/w type using 10% of the derivative
with respect to the weight of oil. The behaviour of the
derivatives as an emulsifying agent is shown in table
4. In the case of all three derivatives, a cream layer
was formed on the surface ofthe suspension after 24
h.The stability was expressed as a height of cream oil
column formed after various times: 5 min (h,), 1 h (h,)
and 24 h (h,). It is evident that in comparison with the
professional emulsifying agent Tween 20 [9], the
synthesized derivatives have an emulsification
efficiency.

The antiredeposition efficiency was determined
by the method given in the experimental part of this .
work [10]. As can be seen in Tab. 5, the derivatives
OS-La-l and OS-La-lll exhibited low values of
antiredeposition efficiency (OS-La-1:0.69% and OS-
La-ll1:1.26%). At the same time the synergistic effect
of derivatives with CMC was examined. Adding 0.5 m!
of the OS-La-| derivative (c = 5 g.dm?) to 0.5 ml of
CMC (c = 5 g.dm?) in a bath of soil, the value of
antiredeposition efficiency increased up to the value
13.36%. A more profound synergistic effect with
CMC exhibited the OS-La-lll derivative, for which the
antiredeposition efficiency reached the value 19.37%
(Tab. 5). Thus, in comparison with the value for CMC
(12.86%), the efficiency increased by 50%.

Inthis work was confirmed that the lauryl groups
as a long alkyl substituent are responsible for the
surface active properties of laurylated sulphated
oligosaccharides.

T T T

50+ -

? } O logp
Fig. 1 Surface tension (v} as a function of log concentration of
0S-La compounds at 25°C
1.08-La-l c.m.c. = 1.17 g.dm™);
2.08-La-lll c.m.c. = 0.74 g.dm?)
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POVRCHOVO - AKTIVNE LATKY NA BAZE ALKY-
~ LOVANYCH
SULFATOV OLIGOSACHARIDOV

Talaba, P, Srokova, I., Hodul, P.

Chemickotechnologickd fakulta STU, Bratislava
Slovenska republika

V praci boli pripravené 8pecificky substituované
laurylované sulfaty oligosacharidov so zaujimavymi
povrchovo-aktivnymivliastnostami.

V prvej Casti prace sa pripravil vodorozpustny
sulfat oligosacharidu, ktory sa alkyloval laurylbromi-
dom. Na pripravu sulfatu oligosacharidu sa pouzila
mikrokry$talicka celuléza s M, =20 178 a PPS = 160
a regenerovana celuldza s M, = 35 640 a PPS = 220,
ktoré sa esterifikovali kyselinou chldrsulfénovou v py-
ridine [3, 11]. Pripravené derivaty OS-I ( (d.s.); = 2.3)
a 0S-11((d.s.),= 0.8) sa charakterizovali IC spektrami.
Z vysledkov stanovenia limitného viskozitného Cisla
sa pre OS-l a OS-Il derivaty vypogital PPS, ktory bol
pre OS-l1 5-6 a pre OS-Il 10-11. Tieto hodnoty
potvrdili degradaciu vychodiskovej celuldzy vplyvom
silne kyslého prostredia [6, 11].

Derivaty OS-I a OS-Il sa alkylovali 1-brémdo-
dekanom {laurylbromidom -LaBr) za homogénnych
podmienok v prostredi H,O/DMF (1:1) (1) a za
heterogénnych podmienok v bezvodom DMF (1, 2).
V oboch pripadoch sa pouzil NaOH ako katalyzator.
Varirovanim reakénych podmienok pri alkylacii (Tab.
2) sa pripravili vodorozpustné laurylované sulfaty
oligosacharidov (OS-La-l, OS-La-ll, OS-La-lll)
s {(d.s.); = 0.01 - 0.1 (stanovené z vysledkov ele-
mentdrnej analyzy). Alkylované derivaty sa charakte-
rizovali IC spektrami (Tab. 3), ktoré potvrdili pritom-
nost sulfo skupin alaurylovych retazcov.

V druhej ¢asti prace sa u pripravenych de-
rivatoch (OS-La-l, OS-La-ll, OS-La-lll) $tudovali
vlastnosti povrchovo-aktivnych latok (povrchové
napitie a kritickd micelova koncentracia (c.m.c.),
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penivost, emulgaé¢nd a antiredepoziéna u¢innost).

Syntetizované derivaty OS-La-l a OS-La-lll
vykazovali typicku z4vislost povrchového napatia od
log. koncentracie (Obr. 1). U derivatu OS-La-ll
nedoédlo k vyraznému poklesu povrchového napétia,
¢o suvisi s velmi malym stupfiom substitticie alky-
lovych skupin (d.s. = 0.01) (Tab. 2). Hodnota minimal-
neho povrchového napitia pre derivat OS-La-l bola
vy =57.6 MN.m"apre OS-La-lll v,,,=39.8 mMN.m™.

Stanovenim penivosti  Rossovou-Milesovou
metddou sa zistilo, Ze pripravené derivaty sa
nevyznaduju vyraznymi peniacimi vlastnostami
(vwika penového stipca po vytegeni posledne;
kvapky bola h, = 24 mm a po 5 min h, =20 mm pri
koncentracii 2 g.dm®).

Emulga¢nd Gginnost derivatov sa stanovila na
zdklade emulgovania parafinového oleja vy-
farbeného farbivom SUDAN IV. Sledovala sa stabilita
10%-nych emulzif typu o/v (pri pouziti 10% derivatu
vzhladom na hmotnost oleja) po 5 min (h,)), 1h(h}
a po 24 h (h,). Derivaty sa vyznacuju vyraznymi emul-
ga¢nymi vlastnostami porovnatelnymi s profe-
sionalnym emulgatorom (Tween 20).

Sledovanim antiredepozi€nej Ucinnosti  pri
procese prania sa zistil synergicky u&inok pripra-
venych derivatov s karboxymetylcelulézou (CMC).
Hodnota antiredepoziénej G€innosti v porovnani
s hodnotou pre CMC (12.86%) vzrastd az 0 50%.

V praci sa potvrdilo, Ze pritomnost alkylovych
retazcov v oligosacharidovych sulfatoch suvisi s ich
vlastnostami z hladiska povrchovej aktivity.
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WATER TREATMENT BY REVERSE OSMOSIS

Brejkova , A.

Vyskumny tistav chemickych vidken, 05921 SVIT, SLOVENSKA REPUBLIKA
Research Institute for Man-Made Fibres, 05 921 Svit, Slovak Republic

Various water purification methods are described in this paper with the special emphasis on the utilisation

of membrane processes and reverse 0smosis.

In der Arbeit wurden beschrieben verschiedene Verfahren der Wasser-Reinigung mit einer besonderen
Hinsicht auf die Nitzung des Membrane-Verfahrens, vor allem der Reverse-Osmose.

OnucaHbI pa3Hble CIOCOGBI OUHCTKA BOJ, IPAYEM 0C080e BHEAMAHHE YIEJICHO HCHOIb30BAHAK MeMOpaHHBIX

[IPOIECCOB, AMEHHO PEBEPCHABHOMY OCMO3Y.

V prdci su popisané rézne spdsoby &istenia vody so zvladtnym zretelom na vyuZitie membranovych

procesov, hlavne reverznej osmaozy.

Drinking water has an irreplaceable task for the
human being life. Water as the basic component of
human nutrition must be healthy, harmless for its
consumer and has to be valuable from biological
point of view. The important substances ensuring
right growth and evolution of a living organism are
delivered by means of water. Drinking water must fulfil
the prescript hygienic and technical parameters 1, 2].
It must be appetising, has to have good appearance,
no odour and it ought to have convenient
temperature. Drinking water quality should not be
decreased by the piping delivery system [3].

Basic physical and chemical requirements for
drinking water are listed in Table 1.

Table 1 Physical and chemical parameters of drinking water as
required by STN 83 0611 standard

Obligatory values Determined values
maxim. (mg/) water maxim. (mg/l) water
Mercury 0.001 Hydrogen sulphide  0.01
Selenium 0.01 Copper 0.05
Cadmium 0.01 Iron 0.05
Vanadium 0.01 Manganese 0.30
Chromium 0.05 Aluminium 0.30
Arsenic 0.05 Zinc 5.00
Silver 0.05 Magnesium 125.00
Lead 0.05 Phosphates 1.00
Barium 15 Nitrites 0.10
Cyanides 0.01 Nitrates 50.00
Fluorides 15 Chiorides 100.00
Phenols 0.05 Sulphates 280.00
Petroleum 0.01 Tensides 0.20
Oxidizability 3.0 Huminous matter 2.50

There are various natural sources of drinking
water. They are known as underground
(subterranean), surface and rain water. Main
resources of drinking water are wells, but due to the
constant increase of water consumption in
households, industry and agriculture, their capacities
are not sufficient. There is the reason for seeking the
new ways of surface water treatment to obtain
drinking water. Some industrial technologies do not
desire high-purity water, so waste-water, preliminary
purified from undesirable contaminants, may be used
for their purposes.

160

The way and the depth of water treatment
depend on the primary source composition and on
the subsequent water purpose. The choice of proper
water treatment procedures is directed mainly by
prescribed water quality. The latter should be reached
by an economy, technically simple and easy-working
technologic line to prevent water from additional
contamination within the treatment process. The
waste-water purification is the process of removal of
organic and/or inorganic contaminants.

The removing of toxic or biologically hard-
splitting organic compounds can be achieved by
chemical or physically-chemical methods (oxidation,
combustion, adsorptive precipitation, adsorption,
extraction, floating, degassing). Inorganic toxic
substances may be removed by means of
precipitation, oxidation, reduction, ion-exchange,
adsorption etc.

An excessive amount of dissolved inorganic
substances may be removed by using of
electrodialysis, reverse osmosis, freeze-concentra-
tion and ion-exchange. Biologically slightly decom-
posable compounds may be eliminated in aerobic
biological degradation processes. Anaerobic
methods are used to remove organic contaminants
and within the sludge - mineralization process in
waste -water purifying plants.

The following processes refer to the chemical
waste-water purifying:

neutralisation - is used in water treatment to
eliminate aggressive carbon dioxide CO,, or to adjust
the pH value of waste-water to prescript level

precipitation - is utilised in water treatment to remove
Ca and Mg cations, in waste-water purifying, for re-
moving some toxic substances (heavy metals,
cyanides)

oxidation - is used in drinking water treatment , for
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disinfection (ozonization, chlorination, oxidation with
KMnQ,), in waste-water purification to eliminate
organic contaminants

reduction - sanitation of waste-waters issued from
galvanisation technologies, safe sanitation of organic
nitro-compounds

combustion - is used for decrepitation of harmful
liquid waste and sludges.

The following processes refer to the physical
and physically-chemical waste-water purifying:

straining - is used for large floating impurities
removal, in industry and agriculture where the top
level water quality is less strict desired. Straining is
often considered as the first step of waste-waters
treatment and purifying.

sedimentation - foliows rough pre-cleaning and
coagulation and takes place before the sludge
separation

filtration - is utilised for separation of suspended
organic matter from waste-waters, for the impro-
vement of biologically-purified water quality and for
surface water treatment

floating - the removal of suspended matter from
waste-waters

clearing - is used for the removal of fine suspended
particles and colloids from waste-waters, for final
purification of biologically treated waste-water and
for treatment of raw and drinking water

adsorption - an odour and a flavour defect removal
from drinking water; the final purification of waste-
water

«tra - the elimination of toxic and radioactive
compounds from waste-water

degassing - is used for the withdrawal of gaseous
CO,, O,, H,S and as a corrosion preventing preca-
ution

distillation - in water demineralization; for the remo-
val of undesired compounds (H,S, NH+4, phenolic
compounds) from waste-water in chemical and
petrochemical industry

radiochemical processes - are used for decompo-
sition of resistant and biologically non-degradable
compounds from waste-waters; hygienic preser-
vation of drinking water; disinfection of waste-waters
and sludges
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membrane processes - are utilised for a decrease in
salt-content in waters with high con-centration of
mineral substances of natural (sea-water, under-
ground water) or anthropogenic origin (waste-waters)
and in preparation of drinking and high-purity water.

The membrane processes [4] may be classified
accordingto the controlling mechanism character:

-ionexchange - ionexes, ion-exchange resins
- electrodialysis
- 0sSmosis - dialysis
- filtration - ultrafiltration
- reverse 0smosis
lonexchange -in water modification ( feeding

water for high pressure steam-boilers); in toxic and
radioactive compounds separation; in treatment of
flushing waters issued from galvanic technologies
(recovery of valuable constituents - metal ions).
Electrodialysis -in removal of ionic species,
compounds; to concentrate of flushing waters,
diluted salt-solutions; in preparation of drinking
water;in waste-water purification.

Osmosis -is utilised for concentration of
aqueous solutions.
Dialysis -for recovery of valuable

compounds from waste-waters.
Ultrafiltration -regeneration of wide variety
compounds from waste waters (starch industry -
starch and proteins, textile industry - dyes,
engineering industry - concentration of grinding
emulsions, paper industry - macro-molecular
compounds).
Reverse osmosis  -is the separation process
greatly similar to ultrafiltration.

Table 2 gives a brief comparison of reverse
osmosis (RO) and ultrafiltration (UF), [5].

Table 2 Comparison of reverse osmosis and ultrafiltration

Charakteristic RO UF

retained particles sizq I[am]
utihzation concentracion of solutions
of low-molecular solutes,
purification of water from
low-mol. compounds

I-50 [ nm]
concentracion of solutions
of high-molecular solutes,

purification of water from
high-mol. compounds

working pressure < 10 [MPa] < 1[MPa]
dominant separalion | \arious membrane permeability sieve effect
mechamism. and diffusion through the membrang

osmotic pressure high negligible

of a purified solution

In this method (RQ), the main driving force is the
pressure gradient. The solution, that is to purify
(feeding solution), is delivered under pressure into the
filtration assembly where the permselective
membrane is placed and operating as the retention
boundary. Pure or ultra pure solvent (filtrate, product)
and high concentrated solution (retentate) are taken
off at the outputs of the separation assembly.

The basic scheme of reverse osmosis is given in
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Figure 1 [6].

Fig. 1 Principle of reverse osmosis

ndstrek vstupnej vody - feeding water - inlet

koncentrdt - concentrate {retentate)

permselektivna membrdna - permselective membrane

produkt - finished product - permeate
feeding water —» —» concentrate

f —1* finished product

permselective membrane

The separation is performed on different types
of flat or fibrous membranes of symmetric or
composite structure, made from cellulose-diacetate
or its mixture with cellulose-triacetate and from
aromatic polyamides.

Reverse osmosis (RO)
characterised by:

a) permeability - is defined as the volume of
permeate passing through the membrane-area
unitinthe time unit

b) selectivity - is defined as the portion of solute
retained by the membrane, expressed in %.

membranes are

Table 3 Characteristics of selected commercial membranes for
solution separations by RO method [7]

Praducer ‘T Trade mark of | Pressure | Output + Selectivity |
Company | membrane [MPa] [l.m*h-] %]
L VNIIS ‘ MGA-100 5.0 12.5 98
(Russia) | MGA-95 5.0 20.8 95
| MGA-90 5.0 25 90
- MGA-80 5.0 50 80
I. KODAK . RO-97 10.0 25-37.8 96 - 98
(USA) | RO-94 10.0 |37.8-458| 92-96
RO-89 | 100  458-583 86-92
KODAK PATE | KP-98 100 | 14.6-233 98
(France) | KP-96 10.0 1233-368 96
. KP-80 10.0 | 86,7 -50,0 90
DANISH L 999 42 14,6 99
. SLGAR-MILLS | 995 42 41,7 97
(Denmark) 985 42 83,3 85
. 975 42 91,7 78
DAJCEL DRS-97 40 33,3 96 - 98
(Japan) DRS-96 40 50 94 - 98
DRS-90 4,0 75 86 - 94
DRS-70 40 125,0 60 - 80
| Du Pont AP 10,0 25,0 99,5
| (USA)
| ABKOR AS-197 10,0 - 96 - 98
| (USA) AS-194 10,0 - 92-96
AS-198 10,0 - 86 - 92

=+ ested on NaCl agueous solutions,

Some additional types of RO-membranes and
their separation properties are given in Table 4 [5].

RO may be used even for laboratory water
preparation (replacement of distillation process) and
in treatment of water with high salt contents, as well.

Inlet water quality is represented by its analysis.
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It is important to know the contents of solutes that
tend to precipitation at higher concentration, the
contents of colloids and the microscopic screening
of water sample. Before entering a filtration assembly,
water often needs to be treated {8] to prevent filtration
module from clogging. As a preliminary preparation
step the above mentioned purification procedures
(precipitation, filtration ...) may be utilised. Proper
choice of a pre-treatment method can prolong the
membrane life-time significantly. Maniputation with a
membrane, therefore, should be performed accor-
ding to the instruction of a producer. Membranes
made from aromatic polyamides undergo to destruc-
tion e.g. in presence of chlorine even at the trace con-
centration.

According to [11], the active chlorine con-
centration in drinking water may reach the values
from 0.05 to 0.3 [mg/ litre]; therefore water should be
submitted mostly to dechlorination. It is also impor-
tant to remove biological breeding (micro-organi-
sms). This method [9] is based on the determination
of species or taxonomy groups and number of
submicroscopic organisms in water.

The most strict requirements must be fulfilled
when drinking water has to be used for health care
and pharmacy. Therefore, water is purified from
numbers of compounds and substances even when
they are present at very low concentration, to ensure
consumer from harmful effect.

To achieve so specified high grade of water
purity, the RO method is often complementary to the
UF method; this approach is applied, e.g. in the water
purification process for artificial kidneys.

From analogy with UF, coupling two RO units is
utilised in purification of water for injection solutions
[10]. Another application of RO is preparation of ultra
pure water for electronics, especially for semicon-
ductors and integrated circuits manufacturing.

In selected cases, waste-waters issued from
various industrial branches may serve as a source of
feeding-water. The reference [12] provides a list of
waste-water quality parameters checked in various
types of industrial technologies.

The separation on modified poly-phenyl-
eneoxide membranes is described in the reference
[13]; in this application waste-water was used as a
source of feeding-water.

The ‘particular application of RO is sea-water
owing to its high contents of salts that cause its high
osmotic pressure; in this case, purification of water
involves recovery of a great amount of NaCl from it. -
The interval of the working pressure values used to be
of 5.6 - 8 [MPa]. In this case, modules based on high
parous hollow fibres or helically wounded modules
based on composite membranes are utilised. Mostly,
these modules used to be threefold connected. So
obtained water contains hundreds of milligrams salts
per litre only, i.e. the drinking water quality can be
reached. This is the mode that the water station at the
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Table 4 The permeability comparison of selected RO-membranes

Pressure |NaCl conc.| Permeate | Selectivity
flow rate

[MPg] {%] [lm®h7) [%]
asymmetric membrane 3 0.15 21 93
(Germany)
cellulose-diacetate 3 0.15 22 95
(Russia)
asymmetric membrane 3 0.15 60 95
mixture celfulose di-and
ri-acetate (Toray, Japan)
composite membrane 3 0.6 14 99.7
PEC 100 (Toray, Japan)
FT - 30 (Film. Tech., USA) 1.4 0.2 44 98
composite membrane 1 0.2 92 50
NTR 7470

seaside of the USA., Japan and the Mediterranean
Seaetc. are working in.

In the reference [18] is described the method of
nydrocarbons determination by means of dialysing.
Dialysing cells were designed so that they utilised the
ability of some membranes to pass and at the same
sime to retain selected compounds. This problem was
studied by Cabasso et.al., [19]. They utilised two
cypes of membranes; while the first of them
{membrane made from cellulose-acetate) was able to
Dass organic matter and to retain inorganic
substances, the second one, made from polyamide,
worked as the permselective membrane and retained
certain selected compounds only.

All the above mentioned water treatment and
ourification processes assume that precise
analytically estimated composition of feeding and
finished waters are known preliminary [14, 15, 16, 17].

The simplified method for determination of
sulphates in water has been developed even in
analytical laboratory of the RIMF in Svit; the total
contents of sulphates is determined by titration of
excessive BaCl, solution in presence of Alizarine Red
as the equivalence pointindicator.

As far as the water analysis in RIMF concerned,
conductivity and pH-values are determined with pH-
Meter Type OP-208, the C.0.D. (chemical oxygen
demand) by titrimetry, petroleum compounds by
extraction and gravimetry, total soluble matter by
evaporating gravimetry, insoluble portion by
annealing and total alkalinity by titrimetric analysis.

In RIMF the preparation of filtration modules
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based on poly-phenylene oxide was studied at the
end of eighties [20]. They were hollow fibres,
determined for various separating processes as
micro- and ultrafiltration, dialysing, RO etc., and
performed following significant technical parameters:
porous walls with thickness from 0.02 to 0.5 [mm],
inner-diameter from 0.08 to 2.0 [mm] [20].

The modules showed an excelient endurance in
acids and bases as well, high thermal stability and
very good mechanical properties.Modules were
primary determined for waste-water treatment, but
the research and testing had to be interrupted
because of finance shortage.

SUMMARY

The problem of water purifying occupies one of
the prominent places in ecological conditions of the
contemporary world. It involves as the securing of
sufficient capacities underground and surface water
sources and a subsequent water treatment on the
one side, so purification of strong and heavy polluted
municipal waste-waters and waste-waters issued
from industry and agriculture onthe other side.

Some new methods and procedures are sought
unceasingly to fulfil this very hard ecological task.

As follows from this paper, membrane
processes are considered as the high efficient,
simple, reliable and economy procedures of water
treatment.
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UPRAVA VODY S VYUZITIM REVERZNEJ OSMOZY

Brejkova, A.

Vyskumny ustav chemickych vidken, &.p. Svit, Slovenskd republika

Nezastupite/nd Ulohu v Zivote ma voda. Pitnd
voda musi vyhovovat predpisanym zdravotnym
a technickym poZziadavkam. Kedze poZiadavky na jej
mnozstvo neustale stupaju, musia sa neustale hladat
spdsoby Upravy pavrchovych vod na vodu pitnd.

Sposob a intenzita Upravy vody zavisi od
zloZenia poOvodnej vody a od Ucelu, na ktory sa m4
voda pouzit. Gielom vyberu vhodnych procesov je
dosiahnutie poZadovane] kvality vody. Na odstra-
nenie organickych latok biologicky tazko rozloZi-
telnych alebo toxickych sa pouZzivaju chemické &i
fyzikalno-chemické procesy ako oxidacia, zrazanie,
neutralizacia, spalovanie, adsorpcia, extrakcia, flota-
cia, odvetravanie. Na odstranenie anorganickych 14-
tok sa pouziva okrem tychto procesov napriklad
i elektrodialyza, osmdza, vymrazovanie &i idnova vy-
mena. Svoje miesto medzi tymito procesmi majd
imembranové procesy, ktoré sa podla charakteru ria-
diaceho dejadelia na:

- idnova vymena
-osmobza
- filtracia - ultrafiltracia a reverznd osmoza.

Ultrafiltracia, reverzna osmdza su deje v mno-
hom i podobné. Odliduju sa velkostou prepustanych
Castic, pracovnymi tlakmi. Pri oboch je hnacou silou
tlakovy rozdiel. Do filtraéného zariadenia sa pod tla-
kom privadza roztok ur€eny na vycgistenie.V zariadeni
sa vyuziva permselektivna membrana, ktora prepus-
ta len ur¢ité Castice. Na separdciu sa pouzivajl rézne
typy plochych alebo vidkennych membran zloZzenych
najCastejsie z modifikovanej celuldzy, aromatickych
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polyamidov ¢&i inych polymérnych latok ako naprikiad
polyfenylénoxidu. Membrany urlené pre reverznu
osmozu su charakterizované permeabilitou a selekti-
vitou k danej latke. Casto je nutné vodu pred vstupom
do tohto zariadenia upravovat, aby modul filtraéného
zariadenia nezanasal. Vhodne zvoleny spésob pred-
pripravy vyznamne predlZuje zivotnost membrany.

Pre zvla&t naroéné aplikacie sa zariadenie s re-
verznou osmozou ¢asto kombinuje s ultrafiltrciou.
Takymto spésobom sa napriklad upravuje voda pre
umelé ladviny. Obdobne sa méze vyuzivat i zdvojenie
procesu reverznej osmaozy.

Nadruhej strane sa zasa v niektorych pripadoch
pouZziva ako vstupna latka odpadova voda z réznych
priemyselnych oblasti.

Vo VUCHYV sa koncom 80-tych rokov prevadzal
vyskum pripravy filtraénych modulov a to na bdze
polyfenylénoxidu. Tieto duté vidkna urCené pre
mikrofiltraciu, ultrafiltraciu, dialyzu, reverznd osmozu
sa vyznacovali tym, Ze mali porézne steny s vnutor-
nym priemerom od 0,08 do 2 mm a hrubku steny 0,02
az0,5mm.

Moduly sa vyznac€ovali vynikajucimi stalostami
v kyselindch i zdsadach, vysokou tepelnou odolnos-
fou a vybornymi mechanickymi viastnostami. Tieto
filtratné moduly boli pévodne uréené pre Upravu
odpadovych v8d, no ich vyskum a testovanie bolo
prerusené z nedostatku financnych prostriedkov.

Ako z ¢lanku vyplyva k vysokovykonnym,
jednoduchym, spofahlivym a ekonomickym spdso-
bom &istenia vody patria i membranové procesy. Je
preto velmi délezité, aby sa ich vyskumu i vyuzitiu
venovala neustale pozornost.
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CONDITIONS OF TESTING AND CERTIFICATION OF TEX-
TILE PRODUCTS IN THE SLOVAK REPUBLIC AND
ABROAD

Pollak, M., Jergu$, P.
VUTCH-CHEMITEX Ltd., Zilina, Slovak Republic

VUTCH-CHEMITEX Ltd. was authorized by the official notices 69/94 and 84/94 of the Institute for Stan-
dardization, Metrology and Testing of the Slovak Republic to carry out obligatory certification of textile
products. Obligatory certification covers carpets, textile floor coverings, textile wallcoverings, textiles for
theatre scene, textile materials and textile products for children up to 3 years, fine ladies’ pantihoses and
sewing threads. The certification activity in the above-menticned scope is being performed by the State
Authorized Testing Centre SKTC-119 and by the accredited certification body attached to VUTCH-
CHEMITEX Ltd., Zilina. The paper outlines a detailed procedure of certification of textile products and hit-
herto experiences and knowledge fromimplementation of obligatory certification in Slovakia.

Das Amt fiir Normung, Metrologie und Prifwesen der Slowakischen Republik (UNMS SR) hat mit der Ver-
ordnung Nr.69/94 und 84/94 die VUTCH-CHEMITEX GmbH Zilina mit der obligatorischen Zertifikation von
Textilerzeugnissen beauftragt. Im Sinne dieser Verordnungen unterliegen der obligatorischen Zertifikation
Teppiche, Textilbeldage, Textiltapeten, Textilien fur Theaterszene, Textilien und Textilerzeugnisse fir Kinder
unter 3 Jahre, Feinstrumpfhosen und Nahfaden. Die Ausflhrung der Zertifikationstatigkeit in angefiihrtem
Umfang wird von der staatlich autorisierten Prifsteile SKTC-119 und akkreditiertem Zertifikationsorgan
bei der Gesellschaft VUTCH-CHEMITEX GmbH Zilina gesichert. In diesem Beitrag ist das ausfiihrliche Ver-
fahren zur Zertifikation von Textilerzeugnissen sowie bisherige Erfahrungen und Kenntnisse aus der An-
wendung der obligatorischen Zertifikation in der Slowakei beschrieben.

YupexacHAC 1A HOPMalW3allAH, METPOJOTEA ® miMcpeHAs Clopankod pecnytnmkm /YHMC CP/
ynongoMouwio BYTX - XEMUTEKC, ofiiecTBo ¢ orpaHAUe HHOM OTBETCTBEHHOCThIO, YKHInHA Opjte paMua
N° 69/94 n 84/94 ma o0A3aTeNbHYIO cepTH(OHKAIAIO TeKCTHABHLIX Haje)lEH. B cMyiciae »THX OpIepoB
oBsA3aTeNLHAS cePTAQAKANAA BKIIOUAeT KORPHI, TeKCTWILHLIE HAIIOJIBHBIE DOKPLITASA, TeKCTAIRHBIE Q8OH,
TCKCTRILHBIE MaTePHATB] IUIA TeaTpaThHOM CIMeHBI, TeKCTAALHbIE MaTepPAAThl B TEKCTATLHBIE MRNETAA IIA
neTeR qo 3 JIeT, TOHKKMC KOATOTKA B HETKH. CepTR()EKANBOHEYIO A¢ATCALHOCTh B IIPABEIC HEOM MacITade
HCHOJIHACT TOCYNapcTBOM aBTOPH30BaHHAH McukrraTedhHan crTaEnms CKTI[-119 m axkpeluToBaBHBIA
ceprumkannmoRALIA opraR npm BYTX-XEMHMTEX, oduiecrBo ¢ OTpaHAUYEHHOR OTRETCTBEHHOCTLIO,
2Kunnwmua. B noknaje mpmBeleH NeTalbHBIA XO] cepPTH(MOHKATAA TEKCTAILHBIX H3JEJIHA A TAKKe 3HAHAA W
IIPOIILEBIA OTBIT BHEIPEHU 0043aTeIbHON cepTAhAKAIINA B CIOBAKAN.

Urad pre normalizaciu, metrologiu a skusobnictvo Slovenskej republiky (UNMS SR} vymerom &. 69/94
a 84/94 poveril VUTCH-CHEMITEX spol. s r.0. Zilina povinnou certifikdciou textilnych vyrobkov.V zmysle
tychto vymerov povinnej certifikacii podliehaju koberce, textiiné krytiny, textiiné tapety, textilie pre
divadelnu scénu, textilie a textiiné vyrobky uréené pre deti do 3 rokov, jemné ddmske panduchové
nohavice a §ijacie nite. Vykon certifikagnej ¢innosti v uvedenom rozsahu zabezpeduje Statom autorizovana
skugobria SKTC-119 a akreditovany certifikadny orgdn pri spolognosti VUTCH-CHEMITEX spol. s r.0. Zi-
lina. V tomto prispevku je uvedeny podrobny postup certifikdcie textilnych vyrobkov a doterajsie
skusenosti a poznatky z uplatiiovania povinnej certifikdcie na Slovensku.

1.0. INTRODUCTION - CONDITIONS OF TEXTILE
PRODUCTS TESTING

Testing and certification of industrial products
and consumer goods becomes a frequently dis-
cussed theme nowadays. The reason for this is safety,
nygienic requirements, protection of the environment
and human health as well as other requirements asso-
ciated in particular with development of trade in
goods and products.

Textiles are one of sensitive items of the interna-
tional trade. Exact export quotas were set for specific
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commodities for Slovak Repubilic in the frame of trade
with EC countries in 1995. Problems of free trade in
textile products were subject of negotiations of the in-
ternational conference in Taipei in November 1994. It
took place under sponsorship of the International or-
ganization of employees of textile, clothing, leather
and chemical industries. The participants of the con-
ference appealed in particular to governments of
European countries to take effective steps to prevent
illegal entry of low-grade textile goods hazardous for
human health and reducing openings for qualified
workers in Gentral and Eastern Europe.

Human ecological safety of textile products has
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been a matter of discussions in EC countries in the
last two years. The necessity to test and evaluate tex-
tile product on a voluntary principle has come to the
fore as a result of EEC Regulation 880/92 on eco-
label. It is not possible to speak about conditions of
actual certification for the present.

Limits have not been set and approved for all
tested characteristics since the general consent on
criteria and aspects covered by them has not been ob-
tained yet. However, present trend in EU countries
can be described as a trend toward environmental
certification of textile products.

2. PRINCIPLES OF PRODUCTS CERTIFICATION

Certification is according to EN 45 0011 activity
of the third party demonstrating achievment of ade-
guate confidence that a due identified product, pro-
cess or service conforms with a prescribed standard
or other normative document. The certificate is vali-
dation of the third party (e.g. state testing centre and
appropriate certification body) that the given product
conforms fully with standards or other normative
documents.

VUTCH-CHEMITEX Ltd. was authorized by the
official notices 69/94 and 84/94 of the Institute for
Standardization, Metrology and Testing of the Slovak
Republic to carry out obligatory certification of textile
products. Obligatory certification covers carpets, tex-
tile floor coverings, textile wallcoverings, textiles for
theatre scene, textile materials and textile products
for children up to 3 years, fine ladies' pantihoses and
sewing threads.

The certification activity in the above-
mentioned scope is being performed by the State
Authorized Testing Centre SKTC-119 and by the ac-
credited certification body attached to VUTCH-
CHEMITEX Ltd., Zilina. Besides obligatory certifica-
tion voluntary certification of other textile and cloth-
ing products, dyestuffs, textile a.xiliaries, surfactants
and selected products of household and consumer
chemistry is being performed on request too.

3. CERTIFICATION PROCEDURE

Submission of an application on prescribed
form is the first step to receive a certificate. Further-
more samples of textile materials and products, addi-
tional papers (legal identity of the applicant, copies of
hitherto received certificates or results of product
testing, ISO 9000 quality assurance certificate etc.)
are to be submitted. Samples of every hue are to be
submitted for testing by the applicant in case that
products of the same kind are being manufactured in
various colours.

Extend of necessary number of certificates is to
be discussed at the same time with the applicant re-
garding character and volume of the production as
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well as number of manipulations of material compo-
sition, gamut of colours, chemical treatments, pat-
tern etc. Number of certificates to be issued to cover
the whole range of manufactured or imported pro-
ducts liable to obligatory certification is determined
after assessment of the above data. This specifica-
tion is complicated in particular with importers of a
wide range of products for children up to 3 years from
various countries of the world.
Testing of products (or product groups) accord-
ing to corresponding standards specified in official
notices of the Institute for Standardization, Metrology
and Testing of the Slovak Republic is a following step.
The tests are being performed in laboratories of the
State Authorized Testing Centre SKTC-119. Alterna-
tively, results of evaluation from other state author-
ized testing laboratories may be accepted. The re-
sults from evaluation are passed by the testing tabo-
ratory to the certification body in the form of a proto-
col.
Evaluation carried out in accordance with the in-
ternational standard systems OKO-TEX Standard
100, EKO-TEX"includes basically tests as follows:
determination of pH-level in water extract (acidity,
basmnty)

- determination of free formaldehyde

- determination of extractable heavy metals

- determination of pesticides

- determination of colour fastness to water, perspi-
ration and saliva

- determination of emissions of volatile and odorous
compounds (carpets)

- sensorial odourtest.

Formaldehyde is one of the most hazardous sub-
stances from a medicinal point of view.

Harmful effects of formaldehyde, suspected to
be carcinogenic, were supported by positive results
of clinical tests lately. Furthermore, formaldehyde
causes unpleasant inflammation of skin, respiratory
problems and allergic reactions owing to irritation of
mucous membrane.

Heavy metals e.g. arsenic, lead, cadmium, mer-
cury, chromium (Cr"proofed carcinogenic substance)
and a number of other elements have harmful health
effects if they exceed the given limit value. It is there-
fore important to find out the amount of the metals
present in the textile material. The metals can be con-
tained in various kinds of dyestuffs used in dyeing of
textile materials; natural fibres, wool and cotton, ac-
quire metals during growing.

Testing and evaluation of human ecological
properties focuses on dyestuffs in the last two years.
Insufficient fixation of dyestuffs on the textile material
results in colour bleeding in water, sweat, saliva, or by
rubbing and consequently in diffusion into human
skin and the organism. Colour bleeding in laundering
or dry cleaning is another negative leading to quality
fall off (fading).
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From a medicinal point of view it is more serious
that the dyestuffs can decompose to aromatic hydro-
carbons e.g. arylamines proofed as carcinogenic sub-
stances. A list of dyestuffs classified as carcinogenic
or allergic substances was published in Slovakia.
They are not allowed to be used during production of
textile products liable to obligatory certification.

Other substances with the potential to give ad-
verse health effects which are or can be present in tex-
tile products are being disclosured using new sophis-
ticated analytical procedures. A number of sub-
stances thay may lead to health problems is being
identified by clinical tests too. Specialized institutions
:n Slovakia, testing laboratories, research institutes
with technical or medicinal orientation are technically
oroperty equipped and adequately staffed to carry
out evaluation of human environmentai properties of
textile products on due level in accodance with Euro-
oean standard of prepared environmental certifica-
sion of industrial products.

On-site audit at applicant's {manufacturer orim-
oorter) is an integral part of the certification process.
The audit focuses on quality management and quality
assurance of certified products. The applicant must
sufficiently quarantee that quality of the certified pro-
ducts will comply with regulations while the certifi-
cate is valid. Scope of the audit depends on activity
objective of the applicant (a manufacturer or an im-
oorter). The audit is carried out to monitor functional-
-y of the quality assurance system from incoming
-aw materials to final inspection as well as the system
of complaint settlement. It includes audit of the ap-
oropriate documentation for individual stages of the
control. An internal protocol is being worked out from
e audit.

Afinal protocol is being worked out on the basis
of a protocol from the testing laboratory and a proto-
col from the audit of quality assurance system. This is
ne last step of the certification process. The final pro-
-ocol determines if the applicant complies with all re-
guirements necessary to obtain a certificate for ap-
oropriate product or product group. A certificate or a
decision on refusal to certificate the product in the
case that the applicant does not comply with the re-
quirements for granting a certificate is being handed
over to the applicant. Validity of the certificate is 1-3
Jears.

The certification body is authorized to take away
and cancel the certificate before the end of validity if a
spot-check or a purposeful control finds that the cer-
tified product does not more comform with standards
stated in the certificate or if unsteady quality of the
product is found out and there are not presumptions
of permanent conformity with the requirements.

The certificate is the applicant's property. The
owner can use it commercially to promote his pro-
ducts. The certificate may serve also as a document
for control in the trade network to proof that the prod-
uct was certified. Besides a new notice on marking
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certified products is in stage of approval. The certified
products will bear a certification mark in accordance
with the notice. It will be a clear guidance for the con-
sumer that the product complies with requirements
of the obligatory certification and it will help to control
accomplishment of the certification.

4. HITHERTO EXPERIENCE AND KNOWLEDGE
FROM IMPLEMENTATION OF OBLIGATORY
CERTIFICATION

The regulation of the Institute for Standardiza-
tion, Metrology and Testing of the Siovak Republic on
obligatory certification of textile products for children
up to 3 years and fine ladies' pantihoses became ef-
fective on June 1st, 1995. Some manufacturers and
importers started to apply for obligatory certification
of their products right away after publication of the
regulation. The number of applications increased gra-
dually and the certification body recorded over 400
applications for obligatory certification on October
31st, 1995. An exact list of manufacturers and im-
porters of textile products liable to obligatory certifi-
cation in the Slovak Republic is not available and
therefore it is very difficult to estimate how many
manufacturers have already fulfilled their statutary
duty to apply for obligatory certification of their pro-
ducts. A qualified estimate of the State Authorized
Testing Centre SKTC-119 is about 80%.
The experience and knowledge of the staff of
the State Authorized Testing Centre SKTC-119 and of
the certification body can be summarized as follows:
- traditional manufacturers of textiles lay emphasis
on quality of their products and they always im-
prove the quality assurance systems

- minor manufacturers set up in the last five years
have mare problems to keep production techno-
logy and standard quality of the production al-
though their final inspection is consistent too and it
prevents escape of low-grade articles in the inte-
rest of good reputation

- the importers have the biggest problems with qua-
lity. Especially import of products designed for
children up to 3 years is very scattered. They are
imported by many importers from various coun-
tries. They are not supplied directly from manufac-
turers but from large storehouses of trading com-
panies and the origin of the goods is sometimes
difficult to identify

- limit concentrations of formaldehyde (even ten
times) and heavy metals (As, Cd, Pb) are exceeded
in imported goods very often. The goods shows
also low colour fastness. Regarding large variety of
imported products it is sometimes difficult to
group them for certification. There are problems
with guaranty to maintain permanent quality of im-
ported products as well. The imports are carried
out without guaranty of quality and there is threat
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of change of production assortment and manufa-
turer after a certificate was issued.

5. CONCLUSION

Hitherto experience from implementation of
obligatory certification of selected groups of textile
products in the Slovak Republic shows that this mea-
sure enabies to restrict largely import of goods with
hazardous human environmental properties as well
as illegal imports of low-grade goods and sale of the
goods at market. A consistent implementation of the
obligatory certification system must be connected
with a consequential control system in the trade net-
work and with uncompromising penalization of sale
of goods without certificates. A minimal lawful pe-
nalty for goods introduced without certificate is
100000 Sk.

A more comprehensive evaluation of effective-
ness of obligatory certification will be possible at
least one year after the respective notices of the Insti-
tute for Standardization, Metrology and Testing came
into force. At this very moment it is possible to say
thatthe majority of big and middle manufacturers wel-
come introduction of obligatory certification. They
consider it a measure adopted to eliminate illegal
competition and clear the market of low-grade and
hazardous products. From a consumer point of view
obligatory certification offers a possibility of health
preservation and preservation of consumer laws al-
though we consider it a temporary measure. We are
bonded by the Associative Agreement between Slo-
vak Republic and the European Union for it.

The article was presented as a paper at the International Confer-
ence "Integration of Polish Textile Industry with European Union"
held in Dobieszkdw (Poland) on November 22nd-23rd, 1995.

LIMIT CONCENTRATIONS OF HARMFUL
SUBSTANCES

for obligatory certification of textiles and textile pro-
ducts for children up to 3 years and fine ladies' panti-
hoses according to Notice of the Institute for Stan-
dardization, Metrology and Testing of the Slovak Re-
public No. 84/94

Chiidren's Ladies'
products pantihoses
1. Content of formaldehyde:
suckling'sdiapers 20 mg.kg"
and shirts:
other children's
textile proucts: 30 mg.kg” 30 mg.kg”
2. Content of heavy metals
(mg.kg-1):
Arsenic As 0,02 0,02
Cadmium Cd 0,10 0,20
Lead Pb 0,60 1,06
Mercury Hg 0,02 0,02
Capper Cu 6,00 25,00
Chraomium Cr 1,00 3,00
Cobalt Co 1,00 5,00
Nickel Ni 1,00 4,00
Zinc Zn 10,00 50,00
3. pH of water extract:
wool and woolen products 40-7,5 is not evaluated
other materials 48-7,5
4. Content of pesticides 1 mg.kg"
5. Colour fastness:
in saliva and perspiration fast is not evaluated
to dry rubbing 4 4
to wet rubbing 2-3 is not evaluated
ta laundering 3/3-4 2-3/3
in water 3 3
in alcaline perspiration 3 3/3
in acid perspiration 3 3/3
to light is not evaluated 3
6. Content of azo-dyestuffs they are not allowed in manufacture
of MAK |, MAK II, MAK i1l of textile products
groups (list enclosed)

PODMIENKY SKUSANIA A CERTIFIKACIE TEXTILNYCH
VYROBKOV V SLOVENSKEJ REPUBLIKE AVO SVETE

Pollak, M., Jergus, P.

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

Skudanie a certifikacia priemyselnych vyrobkov
a vyrobkov pre beznu spotrebu Cloveka predstavuje
Coraz frekventovanejsiu tému. Dovodom je najma
bezpeénost, hygienické poziadavky, ochrana zdravia
tloveka a Zivotného prostredia, ale aj daldie poZia-
davky, ktoré suvisia najma s roz&irujucim sa obcho-
dom s tovarmi a vyrobkami.

Urad pre normalizaciu, metrolégiu a skugobnic-
tvo Slovenskej republiky (UNMS SR) vymerom &.
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69/94 a 84/94 poveril VUTCH-CHEMITEX spol. s r.o.
Zilina povinnou certifikaciou textilnych vyrobkov.
V zmysle tychto vymerov povinnej certifikacii podlie-
haju koberce, textilné krytiny, textiiné tapety, textilie
pre divadeinu scénu, textilie a textiling vyrobky uréené
pre deti do 3 rokov, jemné damske panduchoveé no-
havice a &ijacie nite.

Vykon certifikaénej €innosti v uvedenom rozsa-
hu zabezpeduje §tdtom autorizovand skusobna
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SKTC-119 a akreditovany certifikaény organ pri spo-
oénosti VUTCH-CHEMITEX spol. s r.o. Zilina. Okrem
oovinnej certifikacie je vykonavana na poZiadanie z4-
<aznika aj nepovinna certifikdcia ostatnych textiinych
a odevnych vyrobkovy, farbiv, TPP, tenzidov a vybra-
~ych vyrobkov bytovej a spotrebnej chémie.

V tomto prispevku je uvedeny podrobny postup
certifikacie textilnych vyrobkov a doterajsie skise-
~osti a poznatky z uplatfiovania povinnej certifikacie
na Slovensku.

Skusenosti z doterajSieho priebehu povinnej
certifikdcie vybranych skupin textilnych vyrobkov
- Slovenskej republike dokazujy, ze touto formou je
mozné do znaénej miery obmedzit dovoz tovarov
5 nebezpednymi humanoekologickymi parametrami
2 tieZz obmedzit nelegdine dovozy nekvalitného tovaru
s naslednym predajom na trhoch. Désledné uplatne-
~ie systému povinnej certikikacie musi byt spojené
s néslednym kontrolnym systémom v obchodne; sieti
a nekompromisnym pokutovanim predaja tovaru bez
certifikatov. V Slovenskej republike je minimalna po-
<uta pri uvedeni do predaja vyrobkov bez certifikatu
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stanovena zakonom vo vyske 100 000,-Sk.

ExaktnejSie posudenie U€innosti povinnej certi-
fikacie bude mozné vykonat pa minimalne roénej
u&innosti prislugnych Vymerov UNMS. Uz teraz véak
mozZno kong&tatovat, Zze vacsina velkych a strednych
vyrobcov vita zavedenie povinnej certifikacie, vidi
v nej moznost eliminovania nelegéinej konkurencie
a ocistenie trhu od nekvalitnych a zdraviu $kodlivych
vyrobkov.

Z hiadiska spotrebitelov je povinna certifikdcia
jednou z moznosti ochrany ich zdravia a spotrebitel
skych prav, aj ked ju chapeme ako do&asnu a &asovo
obmedzenu. Zavazuje nas k tomu Asocia¢na dohoda
medzi Slovenskou republikou a Eurépskou uniou.

Uvedeny &lénok odznel ako prednd$ka na konferencii
"Integrdcia pofskeho textilného priemysiu s Eurdép-
skou Uniou", Dobieszkdéw (Polsko) v drioch 22, -
283.11.1995.
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NEWS FROM DEPARTMENTS: THEORY, TECHNOLOGY
AND APPLICATION

PRODUCT INNOVATIONS FROM POLLUTION-LES MANU-
FACTURED CELLULOSE FOR INDUSTRIAL APPLICA-
TIONS (ALCERU ™ ")

Blrger, H., Maron, R., Michels, CH., Mieck, K.P.

Tharingisches Institut fir Textil- und Kunststoff-Forschung e. V., Rudoistadt-Schwarza, Germany

1. Preliminary remark

With the refoundation of the from 1954 to 1970
existing institute for textile technologies of man-
made fibres in Rudolstadt as the Thiringisches
Institut flr Textil- und Kunststoff-Forschung e. V.
Rudolstadt on 04. 10. 1991 the strategic profile was
changed fundamentally in adaptation to the changed
conditions of the economic development and the
European market {fig. 0).

Since this date a lot of research projects were
directed to the structure defining strategic field, the
alternative pollution-less cellulose forming with
emphasis on the optimization of the developed
process and especially on the development of
product innovations on this basis. In the meantime
the results document themselves in 10 granted
patents and in further 10 patent applications. With it
the institute disposes not only of protected by
patents solutions for this new alternative pollution-
less processes, but is also in the position to manufac-
ture staple fibres, filaments, profiled and hollow-
profiled fibres, fibre slits, films and shaped bodies in
the pilot scale and to prepare product innovations
with highly reputed textile companies.

" ALCERU (AL = altemative, CE = Cellulose, RU = Rudolstadt,
protected by patents trademark of the Thiringisches Institut fiir
Textil- und Kunststoff-Forschunge.V))

2. Introduction

Numerous cogent reasons, particularly howerer
the availability of the celiulose as growing again
and biodegradable raw material in unlimited
quantity,
the increasing per capita-consumption of fibres
due to the rise in population and the sophisticated
demands to the textiles also in the developing as
well as in lowindustrial countries and the insuffi-
cient covering of the demand through an increase
ofthe cottonyields,
the limited options for the optimization of the
classic rayon technology and the financial loads
from the high reconstruction demands for ma-
chines and installations and with it plants, caused
by eligible increased environmental demands too,
the with the new physical technology of the
NMMNO - process for the first time are given
conditions of the application of a generally
sulfurless technological solution from the pulp
manufacturing to the processing of this pulp to
qualitatively high-grade biological degradable
products on a pollution-free basis,
the fundamentally new modifiable and improved
characteristics of the fibres, filaments, slit films a.o.
manufactured according to this method and the
diversity of the development of product innova-

CHEMISCHE FORSCHUNG
cellulosischen Palymeren

- Herstellung und verwertung prafilierten Filamente und Kurzfasern
- Chemische verwertung von Palymerabfallen
- Polymeranalytik und Umweltanalytik

THURINGISGHES INSTITUT FUR TEXTIL - UND KUNSTSTOFF - FORSCHUNG e.V.

- Synthese und Verformung von < thermoplastischen Spezialpolymeren
biologisch abbaubaren Polymeren

TEXTIL - UND WERKSTQFF - FORSCHUNG
- Eigenschaften, Verarbeitung, Einsatz van Chemiefaserstoffen
- Okologisch vertragliche Verfahren in der textilen Verarbeitung
sowie Recycling und Abbauprozesse textiter Stoffe
- Einsatz natlirlicher Faserstoffe in technischen Textilien und Kunststoffen
Nutzung pflanz!. Inhaltsstoffe flr Farbung und antibakterielle Ausristung
KUNSTSTQFF - FORSCHUNG - Natirl. Fasern als Verstarkungskomponente in Faserverbundwerkstoffen
- Untersuchungen zur Verénderung von Kunststoff - und Faseroberflachen
- Polymerveranderungen im Recyclingprozef, GUtesicherung
- Phasengrenzflachen und Verteilungen in Blends, Compounds
- Einarbeitung Polymerer und Fasern in Thermoplaste
- Entsorgung gefuliter/verstarkter Kunststoffe
Forschungskomplexe des Thitringischen Institutes fiir Textil - und Kunststoff - Forschung e.V.
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tions.
ed to that fact, that at end of the 70th respectively at
he beginning of the 80th years the research works
~vere concentrated on the development of new
echnological solutions for the shaping of celiulose.
Since this point in time in Coventry (staple fibre),
Lenzing (staple fibre), Obernburg (filaments), Rudol-
stadt (staple fibre, filaments, slit fiims a.o0.) and
Teltow-Seehof (fundamentals) it is been working with
nigh intensity on the scientific bases as well as on
application oriented development of this new
orocess and on products manufactured on this basis.
According to the BISFA-DEFINITION "LY-
JCELL" is the family name for a new cellulose fibre,
manufactured by an organic solvent spinning
orocess, whereby as organic solvent is to be under-
stood a mixture of organic chemicals and water and
s meant with solvent spinning process the dissolving
and spinning without the formation of cellulose
derivates.

3. Technology evaluation

The new process (fig. 1/2) can be limited to
altogether 3 processing stages (dissolving,
spinning/aftertreatment, solvent recycling) in
contrast to the classic rayon methods with its
diversity of processing stages and the by processes
expensive due to ecological reasons for the process-
~g of exhausts and outlets. The dissolving process is
z physical process, where the cellulose is dissolved in
: 60 % aqueous solution of NMMNO and from this
s urry the water is distilled off under step-by-step
~creased vacuum at a temperature of 85 °C - 95 °C.
According to the NMMNO/water/cellulose-phase
aiagramm the cellulose is dissolved in a range of
~ater content between 13 and 19 %. After a dissol-
.ng time of 60 to 120 minutes the solutions are
oractically without any residual solid matters. The
soinning process is of decisive influence on the
oroperties of fibres or filaments manufactured
zccording to this method. The spinning solutions are
soun by a dry/wet-spinning method with a diluted
zgueocus NMMNQO- solution as spinning bath (fig. 3).
“fter running an air gap the thread is entering the
spinning bath, where the cellulose is precipitated and
:ne orientation the cellulose chains, formed in the
nozzle and at the air gap by shearing strength and
stretching, is fixed. After that no further orientation is
obtained, for instance by stretching. That means, the
orientation and structure forming has been finished in
this phase already. The consequence of this new
spinning technology are long crystallites, a reduced
cluster formation and long-shaped cavities. These
structure characteristics are determining for the
changed properties in comparison with rayon fibres.
The so spun fibres are aftertreated in an integrated
spinning/aftertreatment stage, dried and winded up.
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The surplus of the spinning bath and washing water is
processed in a closed recycling process so, that
most of the solvent is reused in the circulation and the
losses can be kepton an unusually low level.

The ALCERU - process differs from comparable
processes in the pulp pretreatment, in the fibre
forming and in the spinning bath reutilization. The
fibre formation with low stretching on the one hand,
that means with an extended orientation already in
the nozzle channel, and with lowtension fibre quiding
through spinning funnel on the other hand results in
cellulose fibres with very good mechanical character-
istics also at higher spinning rates.

4. Properties and application fields

A comparison of selected textile-physical
parameters of fibres or filaments spun by the classic
rayon technology to the alternative cellulose-
spinning technology (fig. 4) show the significant
differences inthe properties obvious.

The fibres and filaments, spun by this alternative
process, are characterized by cottony handle, silky
lustre, high wet and loop strength, high wet modulus
and thereby by high dimension stability, modifiable
fibre profiles, high substance exploitation, fast
dyeability and fibrillation.

This inclination to fibrillation of the new fibre is
interpreted occasionally as a negative property. The
fig. 5 shows microscapic photographs of the appear-
ance of the fibrillation. By the fibrillation the locally
limited splitoff of fibrills along the longitudinal
direction should be understood caused by impact of
water and mechanical load. A comparision of the
knowledge about the structure of differently spun
cellulose fibres in comparison with such spun from
cellulose derivates makes the differences clearly (fig.
B). A larger crystallite length and orientation, a smaller
amorphous part, which is oriented however more
highly, are not surely necessary, but however suffi-
cient conditions for the fibrillation. The cluster
formation, which is discussed by different scientists,
is in our opinion a key for the explanation of the
fibrillation inclination of fibres spun according to this
technology. These knowledges to the structure show
however also at the same time, of what type the load
should be, if the fibrillation of a fibre should be tested
and evaluated under as much as possible defined
loads. The TITK was very intensively engaged into the
problem of the characterization of this fibrillation
inclination, its measuring and evaluation as well as
into options of a defined controlable fibrillation in
experiments and as part of the development of an
already presented special wet abrasion test. The
fundamental results of these works have been
already published. However the in fig. 7 summed up
results seem to be important and are to be seen as an
extract of our investigations. The table shows
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Zellstofflager

Zellstoff-
vorbereitung

Zellstoff-
maische

Cellulose-
Losung

Anliefem, Lagem, Verpackung
entfemen, Transportieren

Zerkleinem, Einsteillen von Reaktivitat
und Molmasse

Anmaischen durch Suspendieren von
Zellstoff in wassrige NMMNO - Lésung

Verdampfen definierter Wassermengen
Lésen der Cellulose, Homogenisieren
der Polymeriosung

)

ALCERU - ProzeB3

Bild 1

NMMNO-
Reinigung/
Aufkonzen-

trierung

Verpackung

Filtration
Spinnen
Waschen
Schneiden

Fasernach-
behandlung

Trocknung

Abtrennen von Verunreinigungen
aus dem Zellstoff

Formen der Lésung zum Faden, Orientieren
und Féllen der Cellulose

Entfernen des NMMNO durch Wasserwasche

Schneiden zu Stapein
Nachwdsche, Bleiche und Avivieren

Wasserverdampfung

ALCERU - ProzeB3 Bild 2

Parameter Dim. Viskosefasern Cellulosefasern

Normal | Polynosic| Modal | ALCERU | LYOCELL NEW-CELL | TENCEL

maitt | glzd.

- ReiBkraft cN 3,15 6,51 5,58 6,20 6,18 | 6,17(6,41| 6,69
' Dehnung kond. % 18 12 15 11 16 9 | M 16
Dehnung, naB % 21 13 15 12 17 9 | 11 19
Fbz. ReiBkraft cN/tex 22,8 39,2 34,2 44,6 37,0 | 42,0| 40,6| 421
Fbz. NaBreiBkraft cN/tex 12,9 28,4 19,8 36,8 28,2 246|269 325
Fbz. SchilingenreiBkraft | cN/tex 6,4 54 6,8 14,9 15,9 7,2 | 8,0 14,0
NaBreiBkraftverhaltnis % 56,6 72,4 57,8 82,5 76,2 | 593662 77
SchlingenreiBkraftverh. % 28 13,7 19,9 33,4 43 | 17,1, 196| 33,2
NaBmodul cN/tex 47 230 110 289 189 | 341|291 | 255

Bild 4

Vergleich textilphysikalischer Werte von Cellulosefasern
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VIF-S

Modal-L
z,= 130 z, =250
3i1d 5 Fibrillierungsbilder alternativer Cellulosefdden

Cellulosechemiespinnfasern

aus Cellulosederivaten  aus Celluloseldsungen

Kristallitldnge
Kristallitorientierung
amorphe Bereiche

Orientierung der a. B.

Clusterbildung

3ild 6 1 Vergleich der Strukturmerkmale cellulosischer Chemiespinnfasern

Spinnfasertyp FG z,
Anzahl
Modal 09-0,8 1200 - 539
klass. Viskose 0,7-2,2 596 - 133
Polynosic 2,3-2,7 120 - 81
NMMO 3,4-46 40-12

*} it. Definition wird nur FG >0 betrachter

Bild 7

Ubersicht zu Ergebnissen aus Untersuchungen
zum Fibrillierungsgrad von Cellulosefasern

*ra & taxtil 2(4) 170-175 (1995)
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Bild 3

- fb. Reisskraft be. Knotenfestigkeit
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Herstellung von Netzschldauchen
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(1 tex) (325 tex)
- fb. Reisskraft l: fbo. Knotenfestigkeit
Bild © Wertevergleich fiir Erntebindegarne
! aus unterschiedlichen Rohstoffen
174

Vidkna a textil 2(4) 170-175 (1995)




obvious, that the fibrillation rate EG is inversely
Jroportional to the wet abrasion parameter, and that
ne fibrillation inclination determined with the wet
abrasion tests correlates with the practical wet
2brasion behaviour after Martindale. The korrelations
coefficient is r = 0,98. Basing on these fundamental
<nowledges research works show, that through
suJitable finishing processes a defined controling of
e fibrillation is possible on principle and so the
2ases are given, to achieve specific surface finishing
=ffects.

The diversity of application fields of staple fibres
5 filaments manufactured according to this new
2rocess have been already described from some
zJthors both concerning the substitution of classic
‘ores as well as using the fibrillation inclination for
:oecial surface effects. For demarcation and financial
causes the TITK preferred to search for product
~novations for technical application fields. Basing on
2 corresponding technology it is possible to manu-
‘acture a diversity of modified cross-sections up to
~ollow profiles, which are of a special economic
~terest especially for technical applications. Since it
¢ about product innovations, which are directly
ordered by man-made fibre or textile enterprises, |
zant give more details. However two examples,
~nich are partly supported by public fonds, should be
catlined briefly. In the first case it deals with the
zevelopment of so-called cellulose slit films for
- odegradable packaging net-hoses for foods (fig. 8).
“~e comparison of the parameters shows clearly, that
compared to nets from cotton fibres, which are
—eanwhile on the market for ecological reasons,
zssentially improved strength parameters are
zchievable and can be provided with the options of a
:oin-dyeing of the cellulose slit film in required for the
sorresponding end-use different colors for the
zroduction of net-hoses on circular raschel ma-

Vidkna a textil 2(4) 170-175 (1995)

chines. Further end-uses are still in application tests
at present. Of particular interest such products are
also for a possible substitution of the at present
preferably used yarns on basis polypropylene for
twists, harvesting binders and others. A comparison
of the characteristic properties of harvesting binders
produced with different raw materials shows clearly,
that the manufacture of a biodegradable substitute is
feasible (fig. 9).

5. Outlook

"ALCERU", LYOCELL, NEWCELL, TENCEL (no
ranking, but only the alphabetical sequence!) -
alternative pollution-less manufactured high per-
formance fibres, are they, like 60 years ago "VISTRA",
only a name or also hope? In our opinion they are
much more the start of a new generation of fibres,
filaments, slit films, fabrics, shaped bodies a.o..
Perhaps again overestimation of own capabilities?
No, from our conviction the right way for a seminal
development. It can and should not be the goal of
these developments, to replace natural silk, cotton or
man-made fibres, but to create fully new species,
which are manufactured poliutionless and are
biodegradable and can satisfy a multitude of sophis-
ticated demands of a modern efficient development.
We personally had to learn in the course of the
development, that the fibrillation isnt a defect, but
rather an effect, which use makes possible a diversity
of new innovative product developments. We should
have jointly the courage, to utilize these new fibres
and filaments for innovative product developments.
The announcements of the firms Courtaulds (Great
Britain) to the starting of 3 plants with a capacity of
each of 50 000 t/a and of Lenzing (Austria) with a plant
of 40 000 t/a in the next 3 years is the convincing
proof for this view.
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SYMPOZIA - KONFERENCIE

EUROCARB Vil
8. Europske sympdzium o sacharidoch

Doc. Ing. lva Srokova, CSc.

V dfioch 2.- 7. jula 19985 sa konalo 8. Eurépske
sympdézium o sacharidoch - EURQCARB Vil v §pa-
nielskej Seville. Viac ako 500 u¢astnikov tohoto sym-
pozia, ktoré sa kona kazdé dva roky, indikuje, Ze stu-
pa zaujem eurdpskych vedcov v chémii, biochémii
a technolodgii sacharidov o toto podujatie. Zbomik za-
hriiuje celkom 341 abstraktov plenarnych prednasok,
kratkych zdeleni a postrov.

Vedecky program sympozia prebiehal v 4. sekciach:

A - Syntézyvoblasti sacharidov

B - Struktura, konformaéna analyza a spektrosko-
pia sacharidov

C - Biochémiasacharidov

D - Priemyselng aspekty sacharidov

Pocdas sympdzia odznelo 10 plenarnych pred-
nadok vyznamnych odbornikov. Velmi zaujimava bola
prednadka prof. Vasellu z Zirichu "Pristup k syntéze
polysacharidovych analdégov”. Oligosacharidy - ana-
l6gy polysacharidov boli pripravené s cielom Studo-
vat vplyv intra a intermolekulovych vodikovych vazieb
na Strukturu a viastnosti syntetizovanych derivatov.

Tab. 1 nazorne ukazuje typy Studovanych tetra-
mernych oligosacharidovych anaiégov. Pre jedno-
duchost je glykozidicky kyslik ozna¢eny ako méstik
"B" a monosacharidova jednotka ako "G". Bol stano-
veny rézny pomer intra a intermolekulovych vodiko-
vych vézieb (Y/X),ako aj kryStalicka Struktura a ener-
giavazby H-O v uvedenych derivatoch. {tab. 1).

Dalou zaujimavou prednaskou bola prednasgka
Dr.H.A. van Dorena z Gréningenu (Holandsko) "Mo-
dely pre predpovedanie vlastnosti sacharidovych

derivatov ako povrchovo - aktivnych latok". Sachari-
dové PAL su perspektivne pre budlcu generaciu de-
tergentov. Vyskum na katedre organickej chémie
v holandskom Uustave pre vyskum sacharidov je za-
merany na systematické Studium Struktura - vlast-
nosti a vzajomné porovnavanie v amfifiinych deri-
vatoch sacharidov.

Ako modelové latky zvolili homologicky rad N-
acylovanych alkylamino D-glukopyranozidov. Studo-
vali nasiedovné parametre:

1. rozpustnost PAL vo vode (Kraffftovu teplotu)
2. typ agregéatov vzniknutych vo vodnom roztoku
3. Kritickd micelovi koncentraciu

4. biodegradabilitu a toxicitu derivatov

L. de Robertis a kol. (Franclzko) uvadzaju
v prednake "Syntéza novych biokompatibilnych cy-
klodextrinovych polymérov", ze polyméry N-2-hy-
droxypropyimetakrylamidu su potencidlne biomedi-
cinske materidly a podobné kopolyméry so sachari-
dovym zvydkom su vyuzitelné ako 3pecifické recep-
tory.

Cyklodextriny su velmi zname tvorbou komplex-
ov va vodnych roztokoch s hydrofébnymi zliéenina-
mi. V prednaSke sa uvadzala syntéza kopolymeéru
vzniknutého radikdlovou kopolymerizaciou cyklo-
dextrinu a galaktozylovej jednotky. Ziskany kopo-
lymér sa moze pouzit ako nosi¢ resp. ako potah lie-
kov.

Cyklodextrinu sa venovalo vela prac prezen-
tovanych na konferencii &i uz jeho chemickej modi-
fikécii alebo jeho vyuzitiu v réznych komponentoch.

Tab. 1
X-moznd Y-mozn4 intra
Qligosach. tetramér interret. interakcia® ret. interakcia® Y/X
monomer. jed. v 2 ret.” | monomer. jed. v 2 ret.
G1BG2BG3BG4 4 0 0/4
(GG)1B(GG)2B(GG)3B(GG)4 8 4 1/2
(GGGG)1B(GGGG)2B(GGGG)3B(GGGG)4 16 12 3/4

* interakcia pozostava z 1alebo niekolkych H-vazieb, zavisi

na povahe sacharidu

* po&et interakcil len medzi susednymi gluk. jednotkami
° uvaZované su len parové interakcie medzi retazcami
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-=dnou z préac, z tejto oblasti je praca F.S. Santoyo -
Sonzales (Spanielsko): "Syntéza rozvetvenych per-
- -ostituovanych cyklodextrinov" . Tieto su charakte-
“zované ako nova trieda "hostitelskych” v molekdl,
z-etoZe v dutinke molekuly sa mozu zachytavat rézne
- /drofobne zvysky. Niektoré derivaty sa vyznacuju
~ motiadne vysokou rozpustnostou vo vode
“10gl).

Z prac, prezentovanych formou postrov, zaujala
‘ama praca H. Kleina a kol. (Rostock, Nemecko)
/ezogénne deoxy-fluorosacharidy a glykozylfluo-
“dy".

Vr. 1993 ako prvi publikovali uvedeni autori fluo-
“2vané cukry s vlastnostami kvapalno - krystalickych
solymeérov (L-C polyméry). Substitucia OH skupiny
- _orom ma vplyv natermické viastnosti (destabilizuje
~ezofazy alebo celkom znizuje L-C viastnosti).V pre-
zentovane] praci autori pripravili mesogénne alkyl
_-deoxy-2-fluorotioglucopyranozidy s ciefom ziskat
salgie informécie o vlastnostiach latok, ak je pritomny
- _6rovy atém v skelete. Dalej pripravili a charakteri-
zovali prvé kvapalné krystaly glykozylfluoridov.

A. de Raadt a A.E. Stutz z Graczu prezentovali
~rispevok k novym PAL, mezogénnym zligenindm
z notencidlnym pomocnym prostriedkom zo sacha-
ozy'.

Pripravili 6,6' diazido - 6,6' dideoxysachardzu
. dvoch jednoduchych stupfioch zo sachardzy a pre-
zantovali rézne aplikacie tohoto medziproduktu.
~ stalytickou hydrogenéciou uvedeného diazidoderi-
.2tu pripravili znamu 6,6'- diamino 6,6'- dideoxysa-
-~arozu, ktord méze byt acylovana acylhalogenidmi
- dihym acylovym zvyskom a teda vedie k predpokla-
zznym novym PAL a mezogénnym zld€eninam.

V synteticke] sekcii madarski autori |. Pinter
= <ol. v prispevku "Neobyc&ajna reakcia 1,1-disubsti-
.ovanych azidocukrov s trifenylfosfinom", popisuju
Z-pravu "cukornych" fosfazidov izolovanych v krys-
"2 1ckej forme. Japonski autori Akiva Kai a kol. z ka-
"=dry priemyselnej chémie v Tokiu prezentovali zauji-
~avy poster v sekeii C : "Struktura mikrobidine pro-
Jukovane] celuldzy a jej vlastnosti”. Celuldza pro-
Jdukovana bunkami Acetaobacter xylinum nie je v kry$-
-alickom stave. Tato nekry&talickd celuiézové forma je
zvorena celuldzoul alfa.

Autori modelove Studovali Struktiru produkova-
~ej celulozy a jej viastnosti pomocou priamych farbiv.
Jviedli vysledky, ziskané zo sku$ok Struktary pro-
duktu z Acetobacterovej kultiry v pritomnosti pria-
meho farbiva a celulozy regenerovanej z nej po
extrakcii farbiva.Celuléza produkovand v pritomnosti
oriameho farbiva poskytuje kry&talicky komplex
celuldza - farbivo, ktory bol charakterizovany pomo-
cou chemickej Struktury farbiva. Vysledky z RTG
difrakcie potvrdili, Ze za pritomnosti farbiva typu
optickych zjasrovacov (Direct brown 106 and Direct
blue 71) sa ziskala regenerovana celuléza | z kom-
plexu celuldza-farbivo.

Vidkna a textil 2(4) 176-177 (1995)

Naproti tomu, za pritomnosti farbiva Direct red 80, sa
ziskala regenerovana celoléza |l z komplexu pri-
sludného farbiva a celuldzy. AvSak v pripade farbiva
Direct red 28 bola ziskana pseudo - celuléza V.

Pomocou CP/MASS a "C NMR potvrdili, ze
regenerovana celuldzal ziskana z prvej skupiny farbiv
bola zloZzena hlavne z | krystalickej formy na rozdiel od
zakladného typu mikrobialne produkovanej celulézy
a regenerovana celfuléza Il z druhej skupiny farbiv
mala rovnaku Struktdru ako mercerizovana mikro-
bidina celuldza. Vynimo&na Struktura pseudo celu-
l6zy IV je odlidna od celuldzy IV pripravenej z celulézy
Il alll konven&nymi metédami.

R. Barber a kol. z Velkej Britdnie zaujali v sekcii C
pracou "Syntéza a biologicka aktivita novej triedy
antibakteridinych prostriedkov pripravenych z cu-
krov". Pri benzylacii amino-alkoholovych derivatov
roznych pentéz a hexdz ziskali medziprodukty pre
pripravu cyklickych iminocukrov, ktoré podrobili
antibakteridinym testom. Studované medziprodukty
st ugéinné na Grampozitivne mikroorganizmy s mi-
nimdlnou inhibi€nou koncentraciou (MIC) 1-8 ug.mi™.
Derivaty sd u€inné in vivo ako aj in vitro.

V sekcii D - "Priemyselné aspekty sacharidov"
pracovnitky SAV v Bratislave Z. Hromadkova
a A.Ebringerova prezentovali pracu "Chovanie sa al-
kylaminovanych 4-O-metyl- D-glukurono-D-xylanov
vo vodnych raztokoch".

Praca je zaujimava tym, Ze D-xylany reprezen-
tuju nové biopolyméry pre najrdznejdie aplikacie, kde
je dblezité prave ich spravanie sa vo vodnych prostre-
diach.

Uvedené derivaty D-xylanu mézu byt vyuZzité
ako flokulaéné prostriedky, aditiva do papiera a anti-
mikrobidine preparacie. Studovali tieZ vplyv substitu-
entov na vlastnosti derivatizovaného D-xylanu v zrie-
denych vodnych roztokoch viskozimetricky a po-
mocou optickej rotacie. Reologické viastnosti v kon-
centrovanych vodnych disperziach charakterizovali
tokovymi krivkami a viskoelasticitou.

Kolektiv katedry vidkien a textilu CHTF STU
v Bratislave mal svojho zastupcu v sekcii A s postrom:
"Chemické modifikacie celuldzy a jej derivatov".
Uviedli sme v nom pripravu a charakterizdciu
zmieSanych sulfoalkyl- a alkyleterov celuldzy,

alkylsulfoesterov HPC a HEC s dizkou alkylu C,,- C,,s

r6znym DS. Niektoré pripravené derivaty boli 3tu-
dované z hladiska vyuZitia ako PAL a iné ako L - C

polyméry.

Literatura:

Zbornik: EUROCARB VI, 8th European Carbohydrate Symposium,
SEVILLA, Spanielsko 2-7.jul 1995
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75 ROKOV VYROBY CHEMICKYGCH VLAKIEN NA
SLOVENSKU AV SENICI

Mesto Senica, uz 600. roéné, s bohatou
kultdrnou histériou, hospodarske a spolo&enské
centrum Zahoria, je v povedomi viaknarov a texti-
lakov spojené so slovom "rodisko" vyrob chemickych
vldkien na Slovensku, aj v byvalom Ceskoslovensku.
Prave v Senici, v roku 1920, medzi prvymi v stredneg;j
Europe, boli vyrobené prvé tony chemickych - ce-
luldzovych vidkien viskdzovym postupom.

75. vyrocie vzniku vidknarenskej fabriky si jgj
byvali aj stc¢asni pracovnici a hostia pripomenuli
v septembrovych drioch roku 1995. Bolo ¢o hodnotit
aj nao sa pozerat. Senickd "hodvabka", podnik
Slovensky hodvab, vdaka hospodarskym vysledkom
realizoval v poslednych rokoch naroény rozvojovy
a ekologicky program a stabilizoval okruh odberate-
fov.

Doélezitou sudastou programu oslav vyrocia
podniku bola jeho odbornd &ast - Aktiv technicko-
obchodnych informacii v dfioch 12. - 13. septembra
1995. Jeho cielom bolo SHS predstavit odberatelom
aj verejnosti ako podnik odborne a cielavedomo
riadeny. Oboznamit odberatelov so sti¢asnym sorti-
mentom vyroby podniku. Tiez poskytnit informacie
o zadmeroch podniku pre najbliz&ie obdobie. Aktiv
umozZnil osobné kontakty zastupcov odberatelov,
poprednych pracovnikov vyskumu - vidknarov aj
textildkov a pracovnikov podniku. Po vypoguti si 10
roznych vystlpeni akoby budicnost sa stala pre
zainteresovanych prehladnejou, redinejSou aj pers-
pektivnejSou. Svojimi myslienkami, nazormi aj vy-
sledkami prac sa o to pri€inili autori prednasok a ich
realizatori:

1. Cema, J., Slovensky hodvab, Senica
Miesto SH Senica na trhu chemickych viakien

2. Jambrich, M., Marcingin, A., Chemickotechnolo-
gicka fakulta STU, Bratislava
Budzak, D., Vyskumny tstav chemickych viakien,
Svit
Cema, J., Slovensky hodvab, Senica
Rozvoj chemickych vidkien vo svete au nés

3. Hrdli¢ka, V., Gregu$, V., Mraz, J., Slovensky
hodvab, Senica
Vyroba, vlastnosti a spracovanie viskdzového
vidkna

4. Slavik, V., Ondrejmiska, K., Brejka, O., Vyskumny
ustav chemickych vidkien, Svit
Suc¢asnost a buducnost polyesterovych neko-
ne¢nych vliakien pre textilné aplikacie

5. Vaca, B., Slovensky hodvab, Senica
Realizacia vysledkov vyvoja vo vyrobniach
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polyesterovych vidkien v SH Senica

6. Simo, R., Reprosvit, Svit
Reznak, J., Markovi&, R., Slovensky hodvéb, Se-
nica
Ryba, M., Technolen - WP, a.s., Lomnice nad
Popelkou
Slotera - TV, vlastnosti a niektoré poznatky z jej
pouZitia

7. Starigazda, J., Fusek, K., Vyskumny Ustav che-
mickych vidkien, Svit
Buducnost polyesterovych vldkien v technike

8. Schneiweiss, J., Hedva, a.s., Moravska Trebova
Spolupraca a.s. Hedva a SH ma& dlhoroénu
tradiciu.

9. Vaca, J., Slovensky hodvab, Senica
Skvalitriovanie produkcie v SH Senica

10. Budzak, D., Duréova, O., Knotekova, E.,
Vladkna a skigobnictvo

Zaciatok vyroby chemickych vladkien na
Slovensku - v meste Senica - sUvisi{ so vznikom tovar-
ni na spracovanie polnohospodarskych produktov
z miestnych zdrojov na Uzemi dnesného Slovenska v
pociatoénych rokoch 20. storo¢ia. V Senici to bol
liehovar. Jeho prebudovanim, v roku 1920, vznikla
Tovaren na umeié vlakna, U€astinna spoloénost -
predchodca su€asného podniku Slovensky hodvab
(1). Aj ked viakno z prirodnych zdrojov Clovek uz
vyuZziva 7000 rokov, chemickeé viakna su dietatom 20.
storoia. Na jeho konci uZ nie suU nahradou
prirodnych. Vyrobcovia viakien sa ich naucili robit
podia poZiadaviek zdkaznikov - doslova na mieru.
Plati to o mikrovlaknach, zviast pevnych a vysoko
termostabilnych  vldknach, tie2 vlaknach pre
Specidlne aplikacie - aj v medicine (2). Pracovnikom
Slovenského hodvabu dobre zneli slova predna-
Satelov o renesancii vyrob vidkien na baze celuldzy,
o tom, ze do roku 2000 bude stupat hlavne vyroba
polyesterovych vidkien a perspektivou s vldkna
pouZitelné k vyrobe technickych utvarov aj k armo-
vaniu gumy a plastov. Zamysliet sa je nutné nad
poziadavkami na charakteristiky vidkien, ich kvalitu,
rovnomernost a to v8etko pri zvySovani efektivnosti
ich vyroby a znizovani negativnych vplyvov na Zivotné
prostredie {1). Za tym, Zze Slovensko, hlavne po 2.
svetovej vojne, drzalo vo vyrobe vldkien krok so
svetom, je potrebné vidiet vytvaranie vhodnych
materidlnych a technickych predpokladov - zaloZenie
Specializovaného Ustavu, podnikovych vyskumnych
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2dnotiek, Specializacie chemickych vidkien na CHTF
SVST, projekénej organizacie Chempik ... Vymysliet aj
/hodne - nakupit mézu len dobri odbornici - aj
buducnosti (2).

Za rozhodujuce inovaéné akcie v SHS, pri
.yrobe viskézového hodvdbu sU povaZzované
-ontinudlne stroje /KVH/ a skratena technoldgia
—uslachtovania /STZ/. Tiez cielavedomé riesenie
=kologickych zatazi. Pokroky su v sukacej technike -
zniZzenie prietrhovosti na polovicu. Overené su
moznosti navySenia hmotnosti navinov. V rieSeni je
skologicky prepara&ny olej Techazil 34" SH. Prehibila
sa spolupraca Slovenského hodvabu so zakaznikmi
3).

Vzrast cien surovin pre polyesterové vidkna na
ssetovych trhoch vplyva na efektivnejSie zaobcha-
Jdzanie s nimi. Inovacie sa uskutolnuju v procesoch aj
~yrobkoch, navySe stupa zaujem o ich recyklaciu.
“endencia rozvoja vyrob polyesterovych mikro-
. dkien pre textilngé aj $Speciaine aplikacie trva.
Zasadné zmeny charakteru tradiénych textiinych
~jrobkov su dosiahnutelné pri vyuZiti viadkna s jem-
~ostou pod 0,55 dtex. Spoznanie ekologickych
zspektov procesutvorby vidkna sa stava nutnostou.

Podla sp6sobu vyroby vidkien a ich uplatnenia
.znikajd tri skupiny jemnych vidkien:
2/1az0,3dtex
2/0,3az0,02 dtex
2/0,02a20,001 dtex

U véetkych typov vildkien je snahou zniZovat
-osah cudzorodych - rizikovych latok v nich. S tym je
cotrebné pocitat pri modifikaciach vidkien, ktoré
adalej zvySuju ich predajnost. Vyuzitie vzduchu pri
z3pjemniovani viakien a ich profilovanie st nadale;
= ternativami. Svedé&i o tom aj skutoénost, Ze SHS za
.zduchom tvarované polyesterové textilné viakna
cskal na medzindrodnom chemickom veltrhu
~cheba 1995 zlatu medailu (4,5).

Vyroba PES TV v SHS v suCastnosti produkuje
- sokokvalitny produkt, zrovnatelny v eurdopskom aj
ssetovom rozsahu. PoZiadavky uZivatelov su -
~zrozvldknenost, perfektnost navinov so zalohou
= rovnomernost velkosti navinov. Ako uZitoné sa
.<azalo poskytnutie "balika technickych informéacii”
ydberatelom. Spolo¢ne /vyrobcea vidkien a zakaznik/
sd rieSené skryté chyby vidkien /kvapky, plodné
deformdcie a varhanky/. Aj z tohoto hladiska ma dnes
Slotera TV optimalizované viastnosti (6).

VystuZzovanie gumy patri k najrozSirenejdim
aplikaciam polyesterovych vidkien. Od vldkien sa
ryZzaduje vysoka pevnost, nizka taznost a optimaine
zmrstenie. Vyvoj dospel k HMLS /High Modulus Low
Schringkage/ typom vldkien. Vo VUCHV Svit tento
-rend zachytili a ich poznatky su prinosom aj pre SHS.
Na ddlezitosti stupla charakteristika prie¢ne;
pevnosti viakna /stvislost s pokiesom jeho pevnosti
pri skani/. S pouZivanim drastickych urychlovacov
vulkanizacie je mozny az 20%-ny pokles pevnosti
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vidkien. Obsah karboxylovych skupin ovplyviiuje
pokles pevnosti vlidkna po vulkanizacii. S ohladom na
adhéziu je potrebné hladat kompromisy. Alternativou
pre buduicnost st Ultra HMLS typy, voéi viskdézovym
kordovym vlaknam (7).

Napriek v8etkym zmenam, ktorych sme boli
a sme svedkami, Slovensky hodvab zostava pre a.s.
Hedva na jednom 2z poprednych miest medzi
dodavatelmi viskdzoveého a polyesterového hodvabu.
Sortiment viskdzovych tkanin pre odevné ucely si
zachovava svoje dominantné postavenie. V podsku-
pine telovych podsivkovin m4 svoje miesto trvale. Co
je v8ak viac nutné, ako nové, je rovnomernost v kaz-
dom smere na dodavky vidkien od vyrobcov k ich
spracovatelom. Cielom je spolahlivost a garanto-
vanie kvality dodavok (8).

Kvalita viakna modZe byt definovand jeho
charakteristikami - zrovnatelnymi s poziadavkami
odberatefa &i ich $pi¢kovymi vyrobcami. Kvalita
vyrobcu vigkien suvisi s trvalym ¢&i dlhodobym
dosahovanim pozadovanych charakteristik. SHS sa
moZe pochvdlit tym, Ze za posledné tri roky ziskal
zlaté medaily za najlep8ie vystavované exponaty na
veltrhu Incheba:

- zapolyesterové technické viakno

- zakontinualne vyrobeny viskézovy hodvab

- za vzduchom tvarované polyesterové textilné
vldkna.

Progres je tu zrejmy. K tomu, aby Ziadané
charakteristiky vidkien boli dosahované dlhodobo a
vyroba vidkien bola efektivna, ndm ma pomoct aj
budovany systém akosti podla noriem 1ISO 9000 (9).
Preukazovanie zhody s normami sa uz stalo
neodmyslitelnou sucastou nasho Zivota. Statna
skugobria SKTC - 118 pri VUCHV Svit, opravnena
poskytovat odborné sluzby spojené s certifikciu
véetkych druhov prirodnych a syntetickych viakien a
vybranych skupin textilnych vyrobkov méze viakna-
rom napomoct k udrzaniu si ¢i prehlbeniu ich kon-
kurencieschopnosti v daldom obdobi (10).

Namiesto zdveru mozno uviest odstavec
z vystupenia prof. ing. Martina Jambricha, DrSc., "Je
redlny predpoklad, Ze po ukoncéeni privatizadného
procesu sa vytvoria eSte priaznivej8ie podmienky pre
dalsi rozvoj chemickych viakien u nds. Bude to v8ak
vyzadovat lep8ie zladenie zaujmov jednotlivych
vyrobcov vlgkien u nas, lep8ie vyuZitie nasho
technického potencialu, kvalifikovanosti managmen-
tov tak, aby vlaknarensky priemysel sa stal opét
vzorom Slovenskej chémie v jej novych organi-
zacnych Strukturach, &im by sa vytvorili predpoklady
pre Uspedny vstup tohto odvetvia do 3-tisicrodia”.

Ak aktiv konany pri 75. vyro¢i zavedenia vyroby
chemickych vidkien na Slovensku a v Senici k tomu
aspon trodkou prispel, tak naplinil svoje poslanie.

FrantiSek DZubas
odborny garant aktivu
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ROKOVANIE POLSKYCH A SLOVENSKYCH ODBORNIKOV
V OBLASTI CHEMICKYCH VLAKEN A TEXTILII
V PODTATRANSKOM PROSTREDI

Vyskumny ustav chemickych vldken vo Svite
a jeho pobocka ZS VTS v diioch 28. a 29. septembra
1995 usporiadali Ill. Slovensko-polsky semindr na
tému "Progres v priprave a aplikdcii polymérov,
vidken atextilii".

Na seminari, ktory sa konal v hoteli Miadost vo
Svite, bolo prezentovanych 21 prednasok predsta-
vitelov vyznamnych polskych i domacich organizacii
z uvedenej oblasti.

Seminar okrem moZnosti vymeny odbornych
informécii bol venovany aj technicko-ekonomickym
rokovaniam medzi vySe 50 zuCastnenymi odbornik-
mi.

Z pofskej strany na seminari bolo pritomnych 20
hosti z organizécii ZWCH "STILON" Gorzov a "ELA-
NA" Torun, Instytut Widkien Chemicznych, Instytut
Wlokiennictwa, Politechnika Lodzka a "MORATEX"
Lédz a "VISCOPLAST" Wroclaw.

Za slovenska stranu semindra sa zucastnili
zastupcovia spoluorganizatora Katedry vigkien a tex-
tilu CHTF STU Bratislava, dalej vyznamnych vyrob-
cov chemickych vidken - SH Senica, Chemlon Hu-
menné, Istrochem Bratislava a Chemosvit Svit, dalej
CHEMITEX-VUTCH Zilina, Slovenka Bansk4 Bys-
trica, TEXICOM RuZomberok, poc¢etna bola Ucast
odbornikov zo strany organizatora - VUCHV.

Vyznam semindra v &irSich sdvislostiach
polsko-slovenskych vedeckych a obchodnych
stykov zvyraznila pritomnost zastupcu Ministerstva
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hospodérstva SR a riaditela a.s. "CHEMIA" Bratislava
pana Ing. Stefana Kagitku, ktory predniesol hlavny
referat. Semindru zo strany VUCHV predsedali jeho
riaditel pan RNDr. Du$an Budzék a technicky na-
mestnik pan Ing. TiborVarga.

Rokovanie semindra obidve zu¢astnené strany
oznatili za velmi Uspedné a podnetné pre
organizovanie padobnych stretnuti v budicnosti. Nie
je nezaujimavé, Zze seminar sa konal v dobe, kedy
usporiadajlci Ustav uzavieral svoju cinnost ako
§tatny podnik. Po¢nuc 1. oktébrom 1995 jeho nazov
znie - Vyskumny ustav chemickych vidkien, akciova
spolo&nost, Svit.

-DK-
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NOVE VLAKNA PRE TEXTILNE APLIKACIE Il.

Marcinc€in, A., Ujhelyiova, A., Kristofi¢, M.

Chemickotechnologicka fakulta, STU
Radlinskeého 9, 812 37 Bratislava

3. Mikrovidkna, velmi jemné viakna [41-48]

V sugasnom obdobi napriek pévodnym de-
‘ ~'ciam a logickému rozdeleniu pod pojmom mikro-
. akna sa zadina chépat jemnost vidkien o dizkovej
- ~otnosti pod 1 dtex, (prip. do 0,3 dtex). Mikrovldkna
= oolyamidov a polyesterov sa vo svete {Japonsko)
~.74baju od zadiatku 70 rokov. K ich vyznamnému
codielu na vyrobe v USA a v zdpadnej Europe doslo
z* vposlednom desatrodi (tab. 10). Od hodvabnych ty-
cov sa postupne preslo k vyrobe strizovych vidkien,
-2m& z PET, PAN a PPR. V poslednych rokoch sa
.. "aba vo forme mikrovlakien tiez viskdzova striz.

Z hladiska vyroby predstavuju mikrovlidkna novy
:ctiment vidkien s vyznamnym dopadom na textiiné
.vobky vhodné najm pre exkluzivne a $portové
:oecCenie. Pre ich vyrobu sa stabilizovalo niekolko
costupov, ktoré su charakterizované najma vysokou
- 2ro¢nostou na kvalitu polyméru ziskanu v priebehu
_.~tézy, dalej na preciznost operacii pred zvlakrio-
.2~m ako je suSenie, tavenie, filtracia a davkovanie
zseniny.

Tab. 10 Vyvoj vyroby mikrovlakien vo svete [42]

Rok Dizkova
zavedenia Firma Stat Obchodné |y, 1 otnost
=2 wroby oznacenie (dtex)

1970 Toray Japonsko | Escaing’ 0.3

1972 Teijin Japonsko | Hilake' 0.15

1973 Kanebo Japonsko | Belima' 0.16

1984 Teijin Japonsko | Microstar| 0.15

1986 Hoechst SRN Trevira 0.55

Finesse
1988 Rhéne- Francuzsko| Setila 0.55
Poulenc
1988 Tong Korea Finestar 0.11
Yang

1989 Du Pont USA Microfine 0.7

1989 Du Pont USA Micro 0.5
Matique
1989 Toray Japonsko | ToraySee { 0.055
1989 Monte- Taliansko | Terital 0.4
fibre Zero 4
1989 Val Taliansko Micrell
Lesina
1989 ICl VB Tactel 1.0
Micro
1989 Akzo SRN Diolen 0.7
Micro
1990 Lenzing Rakusko Modal 1.0
Micro

- netkany ultrasemi$ (ndhrada koZe)
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Preciznost prevedenia si vyZaduje i proces zvlak-

nenia, kde sa vyuZivaju pri modifikovanych kla-

sickych postupoch najmé kratke zvlakriovacie drahy

s preparaciou pod hubicou. Procesy diZenia a tva-

rovania musia byt Setrnejie k vidknam, ktoré maju

nizSie absolUtne hodnoty mechanicko-fyzikainych
vlastnosti.V zdsade sa tieto vldkna pripravuju Styrmi
postupmi:

a) Modifikované klasické zviakiiovanie s orientaciou
na POY, HOY a FOY procesy pre zabezpeenie
dostatoCnej produktivity (PET,PA,PP vidkna).

b) Priprava segmentovych vlakien z neznd3anlivych
polymérnych zloZiek ako je PA-PES, PES-PS,
PA-PP atd.

¢) Vlakna zo zmesi polymeérov typ matrica-fibrily, kde
po zvlakneni a rozpusteni matrice sa ziskaju fibrily
dispergovanej fazy na trovni az 10 dtex.

d) Priprava mikrovlakien metddou melt-blown.

Merny povrch vlidkna je nepriamoumerny od-
mocnine dizkovej hustoty vlakna. Naproti tomu
maximalne vyplinenie priestoru v textiinom materili
na dizkovej hustote nezavisi, aviak z dévodov nizkej
jemnosti su viakna v miestach prekrizenia ulozené
hustej8ie s men&imi pérmi. Ohybova tuhost vidkna na-
proti tomu prudko kies& s druhou mocninou jemnosti.

S vacsim mernym povrchom a men&im priere-
zom suvisia niektoré vyznamné pozitivne vlastnosti
mikrovlakien. Je to najmd: mensia objemnost, niz&ia
tuhost v ohybe a vy$&i koeficient trenia, pri textilidch
je to makky ohmat, mensia objemnost, vy3&ia krycia
schopnost, vys8ia splyvavost a niz&i lesk. Na druhej
strane textilia ma vy&8iu kréivost a teda mensiu zota-
vovaciu schopnost a svetlejSie odtiene pri vyfarbeni.
Vlakna sa vyznaCujud vy8Sou schopnostou prijmu
farbiv av8ak s niz&ou farebnou silou a ¢asto s nizSou
egalnostou vyfarbenia. Spotrebu farbiva ¢, a ¢, pre
dizkové hmotnosti T, a T, uréuje vztah:

CZ= C| = lef'-d2

Pri zvy$ovani davky farbiva pre dosiahnutie
potrebnej farebnej sily je nebezpetenstvo zhordenia
stélosti vyfarbenia za mokra. Vy§§i povrch mikrov-
lakien zhorSuje tiez stalosti vyfarbenia na svetle a pri
PET vldknach tiez migraciu vplyvom teploty. Niektoré
negativne javy je moZné zmiernit Upravou techno-
logického procesu. Negativne vyfarbenie sa da po-
tlagit znizenim pociatoénej teploty farbenia, pomalym
zvySovanim teploty, dih§im &asom farbenia pri
najvyssej moznej teplote, pouzitim prostriedkov
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zabrafujucim tvorbu zahybov textilného materialu
a vyberom farbiv. Zasada je zniZit rychlost vytahova-
nia farbiva a vyhybat sa kombinécii farbiv s réznou
rychlostou vytahovania.

Spracovanie mikroviakien

Zo spracovania mikrovldkien je uz pomerne vela
poznatkov ato tak zo spracovania nekoneénych i stri-
Zovych vldkien.V zdsade su mikrovidkna citlivejSie na
posobenie axialneho napétia, ktoré mdZe vyvolat
pretrhnutie vlakna ale tiez zmeny v Strukture viakna.
Pri tvarovani previadaju niZ8ie rychlosti ako pri kla-
sickych typoch. Tvarovanie vidkien PQY, pripadne
FOY sa deje najCastejdie nepravym zakrutom alebo
vzduchom. Déraz sa kladie na rovnomernost vlast-
nosti prediohy a rovnomernost ndnosu prepardcie.
V&eobecne plati, Ze pri mikrovidknach sa faz3ie dosa-
huje objemnost na Urovni klasickych typov.

Spracovanie na beznych mykacich strojoch
prinada problémy najma pre vy&sie trenie pri va¢iom
mernom povrchu vidkien. Pre zlepSenie spracovania
sa spravidla znizuje dizkovd hmotnost pramefia na
3,5-4,0 dtex, zvysenim hustoty hrotov priblizne
0 30% a upravou otacok hlavného vaica. Zo strizo-
vych mikrovlakien o dizkovej hmotnosti 0,6-0,8 dtex
sa vyrabaju dnes priadze prstencové 5 tex a rotorové
10 tex. Priadze maju jemny ohmat, splyvavost, kryciu
schopnost a st vhodné do médnych textili.

Mikrovlakna z PAN s diZkovou hmotnostou pria-
dze 0,6 dtex s dizkou vidkna 32 mm je moZné spraco-
vat do pletiarskych vyrobkov.

Osobitosti spracovania mikrovlakien su tiez pri
priprave tkanin. V8eobecne sa uvéadza vysSia rov-
nomernost priadzi v pevnosti, o sa priaznivo
odzrkadluje v pretrhavosti pri dalSom spracovani
av8ak len za predpokladu, Ze sa pouZije rovnaka jem-
nost viakien. Strizové mikrovidkna sa mézu pouzit tiez
vo forme zmesi. M&kky ohmat sa v8ak zhor8uje s po-
dielom hrubich vidkien a to napr.i s bavinou, pretoze
jej jednotkova dizkova hmotnost je nad 1 dtex.

Velky memy povrch tkanin z mikrovlakien a mala
velkost pérov robi tieto tkaniny vodoodpudivé, ale
priepustné. Tieto viastnosti mikrovidkien orientovali
ich vyuzitie najma v 8portovom obleéeni a v oblegeni
do dazda.V sti¢asnosti sa stdle viac uplatriuju v textil-
nom a odevnom priemysle do médnych vyrobkov,
odevoy, ale aj do bytového textilu (tkaniny, pleteniny)
ako z&clony, potahy, dekora¢né tkaniny. Svoje vyuZi-
tie maju mikrovidkna pri vyrobe syntetickych koZzi,
v zdravotnictve pre hygienické udely, filtratné tkaniny,
pasky, Cistiace textilie a pod.

Strizové PES mikrovlakna su uréené najma pre
damske madne odevy a oblecenie pre &port a volny
¢as (priadza od 12,5 do 20 tex). Mikrovidkno z VS
strize sa pouziva pre denné i no¢né pradlo a pre tka-
niny a Uplety pre damske o8atenie. PAN viakna vzme-
sisVS,alebo bavinousa vyuzivaju hlavne pre sorti-

182

Tab. 11 Typické kompozitné vidkna pre mikrovidkna [44]

Typ Firma |Priecny PouZitie
rez
X — | Umely semis, super husté tkaniny
Radidlny ‘ | | "Savina DP, Saviny PS, Savina
Belimax Kanebo | | MiniMax", textilie s vysokou sacou
| | schopnostou
g‘g’fgg Umely semis, synteticka koza
Ostrovy Toray Escaine’ "Youast®
v mori
N
. Umely semis "Hilake"
Radialny Teijin textilie s vysokou hustotou
a duty
. 32 Semi§ “Amara”, synteticka koZa
Polymérna Kurara 5\;;3 "Sarfina”, synteticka koza
zmes Y *Clarino F*
S

Tab. 12 VyuZitie mikrovidkien v réznych oblastiach s ohfadom na
ich druh a df#kovi hmotnost [42)

Synteticka Jemné Tkaniny, Technické
koza filtre pleteniny tkaniny
0.001-0.1 0.001-1.0 0.3-1.0 0.1-1.5
dtex dtex dtex dtex
PES PES PES PES
PAD PAD PAD PAD
PAN PAD/PES PAD/PES PAR
PAN
POP VS
modalové

ment, ako puldvre, ponoZky a bytové textilie. Akost
pleteninitkanin je podstatne vy38ia ako klasickych ty-
pov. Ziada si to v&ak riesit komplexne cely rad pro-
blémov pri ich priprave od vyberu mikroviakna po
kondtrukciu textilu.

Samostatnu kapitolu tvoria mikroviakna pod 0,3
dtex, ktoré sa pripravuju s viaczlozkovych konjugo-
vanych, multivrstvovych sequentnych alebo zmes-
nych vldkien, ktoré vznikaju v kone&nej faze rozpus-
tenim matrice, napuanim a &tiepanim alebo
mechanickym rozrugenim {tab. 11). V tychto tech-
nolégiach maju vyznamné postavenie Japonské
firmy Kanebo, Kuraray, Toray a Teijin. Aplikacia tychto
vidkien je hlavne do piatich oblasti: umely semis,
hodvabu podobné textilie, tkaniny so super vysokou
hustotou, druhd generécia syntetickych kozi a textilie
s vysokou sacou schopnostou. Okrem toho dalSie
oblasti aplikacie mikrovidkien su najma (tab. 12):

- Tepelnoizolaéné materidly (ako vyplne a netkané
textilie},

- Filtragné materialy (HEPA, klimatizdcia budov, me-
dicina),

- Absorbenty {(oleja, farbiv),

- Papierenské vyrobky {vysokopevny papier, distia-
ce materialy, superjemny papier, servitky),

- Meniéeidnov a separétory vakumulatoroch a
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Tab 12a. Aplikdcia a pouZitie mikrovldkien [44]

Tab. 13 Producenti bikomponentnych pojivych vidkien [49]

zv1ych 5 oblasti
= kacie

umely semi§, hodvdbne textilie, textilie so super-
vysokou hustotou, syntetické koZe, textilie s vy-
sokou sacou schopnostou

.z2Ino-izolagné
reridly

umelé paperie, vypine pre zimné obletenie,
netkané tepelnoizolatné materiély

--atné materidly

HEPA, fiitre do klimatiza¢nych domovych

zariadeni, vzduchové filtre, kvapalinové fiitre,
textilie pre medicinu

-Zsabenty olejové absarbenty, zasabniky pisacich potrieb,
+.zvalin kvapalinove absorbenty, separatory
v akumuldtoroch
_Zar vysokopevny papier, vrecka do vysavaov,

superjemny papier, servitky, plienky

Biologické aplikacie (nosi¢e enzymov, pri separa-
= ikrvi).

Perspektiva mikrovlakien

PrevaZznu &ast komerénych vyrobkov mézeme

:z-zditdo troch kategorii:
~ysoka kvalita a vysokd cena vyrobku
srredna kategoria
~asova produkcia.

UZ dnes sa stavaju mikrovlakna od 0,4 do 0,9
~=x vo vyspelych krajindch vyrobkami v "stredne;
- 222gorii" aje predpoklad, Ze sa posunu v buducnosti
-2 <ategdrie "masova produkcia".V kazdom pripade
- Zoxokvalitné vyrobky umelého semisu, koZe, super

.:%é textilie a vysokouZitkové obleCenie a pradlo sa

=~0zu vyrobit bez jemnych vidkien. Super jemné

z-~av8ak zostanu eéte dih&i &as v kategorii vysokej
<.z yiceny

4. Heterofilné viakna, termopojivé vldkna
[49 - 54]

Heterofilné vidkna predstavuji  nekoneéné

- =00 strizové vldkna tvorené najCastejsie dvoma po-

~£rmi typu jadro-plast (J/P), bok-bok (B/B), pre-
.-odny typ - excentricky uloZzené jadro Ex/P).
*.z Zastej$ie vyuzitie tychto vldkien je pre termopojivé
"=« tie, pre samooblugkovanie (pozdiZne tvarovanie)
- e 8pecialne pouZitie.

Bikomponentné vldkna, komeréné typy, su
z_stupné uZ viac rokov. Du Pont, Monsanto a ICl pri-
- -avili vidkna polyamid 6/kopolyamid uZ v roku 1964
-od ndzvom "Heterofil". Padobnou technoldgiou boli
o~ pravené vidkna "Terano" a "Mirafi" pre geotextilie.
‘.2skorsie znacky roz&irili japonské firmy a fa Hoechst
_zlanese Corp. Nové typy heterofilnych viakien sa pri-
zravujli novymi postupmi s precizne regulovanym
aavkovanim zloZiek a s moznostou pripravy jadro-
> astovych vidkien s velmi malou hrdbkou "plasta”
ocod 1 m), o je zaujimavé pre niektoré Specidlne
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. | Dlzkova | Dfzka
Firma VIdkno* Obc‘hodny hmotnost | rezu
nazov (dtex) (cm)
BASF PET/PE & "Colback” 1.6-10 1-6
PET/PA
Chisso PP/PE "ES Fiber" 0.9-18 0.2-5
Daiwabo PP/PE
Danaklon | PP/PE "Danaklon" 1.5-6 0.2-2.5
Du Pont PET/CoPET | "Corebond"
Hoechst PET/PE & "Celbond" 2-3 0.2-3
ICI PET/CoPET & | "V544" 2-4 2-6
PAG/PA66
Kanebo PET/CoPET & | "Bellkombi" 2-4 2-6
PET/PE
Kuraray PET/PE " Sofil" 2-3 1.2-2
Montefibre | PET/CoPET | "Terital" 4 2
SamVYang | PET/CoPET 2-4 2-6
Teijin PET/CoPET | "TBS" jemny kratky
Toyobo PET/CoPET | "Estrana" 3-6 3-6
Ube-Nitto | PP/PE Upto 20 3-6
Unitika PET/CoPET & | "Melty" 2-4 2-6
PET/PE
* v USA pouzivané symboly viakien:
CoPET - kopolyester polyetyléntereftalatu
s polyetylénisoftalatom
PA - polyamid 6 alebo 66
PE - polyetylén
PET - polyetyléntereftalat
PP - polypropylén

vlakna, napr. svetlovodivé.

Vyvoj termopojivych vlakien, ktorych vyroba sa
stale zvy3uje (napr. fa Montefibre dodava 56% z vy-
roby polyesterovych vidkien pre spracovanie do net-
kanych plognych textilii) ma svoju histériu. Tato sa
v poslednych rokoch prikldia k tvorbe bikompo-
nentnych vidkien na bdze polymér{jadro)-kopoly-
meér(plast) s orientaciou na polyamidy a polyestery.
Tieto tendencie je vidiet u takych producentov ako su
fy Montefibre, EMS Inventa AG., Hoechst-Celanese
Corp. a dalSie (tab. 13). Ustupuje sa od bikompo-
nentnych vlakien na bdze rozdielnych polyméroy,
napr. PET-PE, PP-PET, kde je podstatne niZ3ia
adhézia medzi zloZkami kompozitného vliakna.

V zavislosti od pouzitia bikomponentnych J/P
vldkien sa vyuzivaju kopolyméry PA a PES so $irokou
Skalou teploty topenia, s optimalnymi tokovymi viast-
nostami a molekulovou hmotnostou, ktord zabez-
pecuje pozadovanu adhéziu vidkien v plodnej textilii.
V technolégii pripravy sa kladie doraz na vysoky stu-
pen riadenia tvaru prierezu viakna, ktory sa dosahuje
zvlakhovanim zloziek PA alebo PES so irokou 8kalou
rozdielu viskozit. Termopojivé vldkna vSeobecne
mozno rozdelit do nasledovnych skupin (tab. 14):

a) jednozlozkové - pripravené z homopolymérov (a-
morfny PET, PE, PP) alebo z kopolymérov (CoPES,
CoPA, CoPP)

b) dvojzloZkové (bikomponentné)

- rozdielne chemické zloZenie (PET/PP, PET/PE,
PET/PAB)
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Tab. 14 Specidlne termopojivé vidkna [49)

) Obchodny 3 Teplota Jemnost Dizka
Firma nazov Polymer fc) (dtex) {mm)
AKZO Faser Diolen 56 PES/PET 115 1.7-3.3 40, 60

AG.D
AKZQO Faser Dioclen 51 PES 180 6.7 40
AG.D (amy)
Faserwerke Vegon MC PP/PET 110 1.0;1.7 40, 50
Bottrop, D 2.2;2.8
3.3
Danaklon Danaklon AL PP 1.7;2.2
A/S, DK CE >135 3.3
Danaklon CA PP 2.2;3.3
Du Pont de Dacron 134 PE 205 1.7 38
N.GmbH, D
EMS-Chemie Grilene K 150 CoPES 150 5.5 60/6
AG, CH Grilene K 170 CoPES 170 5.5 60/6
Grilon K 140 CoPA 140 4.2 51
Grilon K 140 CoPA 140 11.0 80
Grilene KB (amorfny 170 4.5 51
Grilene KB (amorfny 170 4.5 6/12
Grilene TB CoPES 230 1.7 38
Grilene TB CoPES 230 3.3 51
Hoechst AG, Trevira 252 PES 250/110 3.0 50
D Trevira 254 PES 250/110 4.4 50
iCI Fibres, Heterofil PP6/ 215 2.2 50
UK PA6.6 3.3 65
6.7 65, 100
3.0 100
Montefibre, Terital TBM PETI 105 4.4 50
] CoPET
g/lo/gl?fan Meraklon TG PP >135 2.2 40
PA,
golyost NV, Polyost PE PES 115 6.7 - 120 20-150
Poly - Steen Polysteen PP 142-152° 1.7-3.5 40-60
AG, CH TBO ST
Polysteen PP 143-155° 15-3.15 40-60
TBO STA
Polysteen PP 135-160° 1.7-385 40-60
TBO LTE
Polysteen PP 145-165° 2.0-35 40-60
TBO HST
Rhovyl SA, F Thermovyl PVC 130 2.4-15 26-150
Steen & Co,, Polysteen PET 110 4.0-17 3-12
D CUT MP
Wacker Wacker MP PVC/ 130 3.3,5.6 40, 60
Chemie, D PVAc
Wellman Wellbond PES/PES 115 5.3 50
Intl,, RI T0013

to isté chemické zloZenie (CoOPET/PET, CoPA/PA)
Jednozlozkové vlakna z homopolymérov su

lacné a spravidla sa pouZivaju v zmesi s inymi viak-

nami s vy38ou teplotou topenia. Napr. amorfné PET
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vlakno sa tavi pred krystalizaciou pri 100°C. Bikom-
ponentné vidkna su relativne drahé, avSak pri ich
aplikacii sa ziskavaju vysokouzitkové textilné ma-
terialy s velmi jednoduchym spracovanim.

Vidkna a textl 2(4) 181-187 (1995)




Obr. 1 Kompolyméry PA 6/6,6/12 podra zloZenia s teplotou od 110°C

do 190°C [52)

Obr. 3 Elektronmikroskopické snimky spojov v termopojivych
materidloch z heterofilnych vidkien [51]
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Kopolyméry PA (fa EMS Inventa) sui na baze ¢ — ka-
prolaktamu, AH soli, laurolaktamu, 11 aminoun-
dekanovej kyseliny, dalej hexametyléndiaminu a se-
bakovej, resp. dekandikarboxylovej kyseliny, podia
ZloZenia so Zelatelnou teplotou topenia od 110°C do
190°C (obr. 1).

Pre pripravu kopolymérov PET sa pouZiva
zamena Casti etylénglykolovej zloZky za butylén, he-
xametylén pripadne neopentylglykol. Namiesto teref-
talovej kyseliny sa pouziva adipova, izoftalova alebo
dekandikarboxylova, pri¢om teploty topenia tychto
kopolymérov su v rozsahu 135 - 190°C. Napr.
vlakno "TERITAL TBM" je na baze CoPET/PET s te-
plotou topenia plastaod 110°C do 200°C (obr. 2).

VyuZitie bikomponentnych vldkien pre plo$né
textilng dtvary ma napriek ich vysokej cene zna&éné
vyhody:

- nizka spotreba energie

- Ziadne ekologické problémy

- nizke n&klady, jednoduché zariadenie

- moznost zmesovat tieto vidkna s inymi vidknami
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Obr. 2 Zakiadné typy bikomponentnych PES vldkien [53]

(v poslednom Case aj s velmi jemnymi viaknami
amikroviaknami).

Pokrok vo vyvoji novych typov vidkien je aj v pri-
prave zmesnych vlakien M/F s reaktivnym medzifazo-
vym modifikatorom na baze o¢kovaného kopolyméru
PP-maleinanhydrid. Zmesné viakna sa vyznacuju
zlepSenymi mechanicko-fyzikalnymi a najmad elas-
tickymi viastnostami a farbitelnostou difdznymi pos-
tupmi pomocou disperznych farbiv.

Japonské firmy venuju velkl pozornost novym
typom modifikovanych polyesterovych vlakien s vy-
sokymi uzitkovymi viastnostami. VyuZivaju sa tri pos-
tupy pripravy tychto viakien:

a) modifikacia vlakien (vratane modifikdcie po-
lyméru),

b) modifikacia v procese spracovania vidkien,

¢) modifikacia v zo&fachtovacom procese.

Nové typy bikomponentnych vidkien vyvija fa
UNITIKA (v su¢asnom obdobi sa nepouZiva priprava
vlakien z troch polymérnych zloZiek). Tieto noveé typy
predstavuju: polymérne zmesi, bimetalicky typ,
jadro-plast, more-ostrovy (multijadroveé), multivrst-
vové a co-zvlaknované priadze. K zdkladnym typom
PES vidkien fy UNITIKA patria (obr. 3):

- latentne obli¢kovatelné polyesterové vidkna (bok-
bok) z PET o rozdielnej molekulovej hmotnosti.
Tieto vidkna zvy$uju elasticitu 1atok a pohodlie pri
noseni,

- antistatické polyesterové vldkna (TESKA ll) jadro-
plast, kde jadro je modifikovany polyester, kym
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Tab. 15 Aplikécia elastickych viakien [57]

v iKACH % elast. .
Vyrabok Qblast aplikdcie Vidkien Titer

Pieteniny . -

< nie. | Podkladové textilie 10-40 | 160-800
(osnové ple Kipacie Gb lavk 10-30 20-160
tacie stroje) | KUPacie ubory, plavky
Pleteniny Plne elastické damske pradlo 5-6 80-240
(kruhové ple- { plavky 6-12 80~230
tacie stroje) | korzety a pasové vesty 8-12 1680-320
Netkané Sportove obletenie
textilie abledenie pre lyZiarov 3-10 45-160
Pésky, Cipky | pasky vietkéha druhu 10-50 | 900-2600

plast tvori regulérny homopolymér,

- vodivé polyesterové vidkno (MEGANA E) so Struk-
turou jadro-plast, kde jadro tvori polyester s vy-
sokou koncentraciou vodivej kovovej zlozky. Merny
odpor vidkna je 10™-10‘ohm/cm,

- co-zvldknovanie vidkien dvoch typov polyesterov
s rozdielnou vyfarbitelnostou (PET a kationovo vy-
farbitelny PES), o vedie k tvorbe melange efektu.
Tento efekt sa moZze dosiahnut tiez réznym podtom
vldkien z jednotlivych polymérov, profilom, hrib-
kou vidkien a pod.,

- teplo akumulujice polyesterové vidkna (Solar a).
Viakno je typu jadro-plast, jadro tvori PET s vy-
sokou koncentraciou ZrC, plast moze byt z PET
alebo modifikovaného PES so zlep&enou vyfar-
biteostou,

- multiseparovateiné polyesterové mikroviakna
(FS4). Pripravuji sa ako multijadrové vldkna, kde
plast (matrica) je tvoreny rozpustnym polyesterom,

- vldkna s chiadiacim efektom (SCY) maju jadro-
plastovu Struktury, pricom jadro tvori PES s vy-
sokou koncentraciou keramického prasku s tepel-
noizolacnym ucinkom. VIakno vo zvy§enej miere
absorbuje slne€né Ziarenie,

- lah&ené polyesterové viakno (AIRFLO) sa pripra-
vuje ako vldkno jadro-plast, pricom plast ma tvar
pismena C. Po dizeni a tvarovani sa jadro vyextra-
huje alkalickym vodnym roztokom. Vidakno ma
vyhodu, Ze pri tvarovani sa nemeni prierez vlidkna,
okrem toho sa vyznaluje zvySenou absorpciou
vody.

5. Superabsorpéné vidkna [55, 56]

Superabsorpéné materidly maji v poslednom
obdobi vyznamny ndrast spotreby - zo 4.000 t v roku
1982 za 10 rokov vzrastla spotreba na 300 000 t. Su
charakteristické vysokou absorbénou schopnostou
vodnych roztokov (niekolkondsobok vlastnej hmot-
nosti) a schopnostou zadrzat kvapalinu pod tlakom.
Su vo forme prasku, granul, pasok a pod. a vyuZivaju
sa hlavne ako hygienické vyrobky. Najviac tychto ma-
teridlov je na baze zosietenych kopolymérov akry-
lovej kyseliny a vinylovych monomérov. Pri tychto ma-
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2~ dloch na su€asnom stupni rozvoja nie je primar-

" z. Ulohou zvySovanie ich absorbcénej kapacity ale

~mobilizdcia kvapaliny a zvySenie povrchovej

-.chosti materidiu. PouZitie vidkien ako superab-

-2-o€nych materidlov podstatne zvysuje moznosti

- -Zitia vyrobkov z nich pripravenych.

K dobrym vysledkom pri vyvoji superab-

- 2-o€nych materialov vedu dve cesty:

- Modifikacia klasickych typov vidkien, spravidla
cnemicka (karboxymetyldcia celuldzy, premena ni-
rilovych skupin PAN na karboxylové).

- zvidknovanie superabsorb&nych polymeérov modi-
¢ <ovanymi postupmiaich nasledné zosietenie.

Na bdze zosietenych, pravdepodobne

-2 yakrylovych vidkien boli pripravené vidkna QASIS,
cevnostou 3,0 cN/dtex a taznostou 35% a so

.."ociou 95% svojej kapacity za 15 sec. Super-

_zsorbéné vldkna sa spracovavaju najma do net-

- z~ych textilii, do zmesi s inymi vlidknami, do termo-

2. vych zmesi a tiez ako komponenty pre podzemné

-cické a elektrické vedenia a najrozliEnejSie tes-

" a.

6. Elastické viakna [57]

Su zname pod nazvom Elastane alebo ame-
“2-ym terminom Spandex. Tieto vysokoelastické
- 2<na sa vyrabaju v rozsahu 11-2.600 dtex ako

:no- alebo multiflamenty. Ich roztaznost do
~-=rhnutia je nad 200%, av8ak po zruSeni napéatia
--zd pretrhnutim sa prakticky bezprostredne vracaju

= obvodnu dizku. Niektoré typy sa deformujuazna 8

zzobok pdvodnej dizky. Najmenej 85% hm. tychto
. 2<ien tvoria polyuretany.V roku 1979 sa vyrabalo vo
_.2te asi 16.000t hlavne ako multiflamenty s jed-

J<ovou dizkovou hmotnostou 4-20dtex. Svetova
- ~zdukcia tychto vidkien dnes je 60.000t ro¢ne. Na
..~tézu polyméru sa naj¢astejSie pousivaju z diho-
z:azcovych  diolov  polytetrametylénéterglykol
> Zlozka aromatického diizokyanatu, napr.: difenyl-
vzran 4,4 diizokyanat. Zvlakiuje sa z roztoku
~okrym alebo suchym spdsobom alebo $pecidlnym
zostupom z taveniny.

Ako uZ bolo uvedené zdkladnou vlastnostou,
--orou sa tieto vidkna lidia od vietkych textilnych
. akien je vysoka elasticita predizenia a prakticky

Vidkna a textil 2(4) 181-187 (1995)

okam?Zita relaxdcia. Elastomerné vidkna vykazuju tiez
variabilitu prie€neho rezu v zavislosti od podmienok
pripravy. Pevnost 4-12 cNdtex ™, taznost 400-800%,
modul elasticity 0,3-0,7 cNdtex, pri 300% taZnosti
stupen elasticity je 95-98%. Pri 65% RV sorbuju 0,5
az 1,5% H,0. Maju dobru tepeinu i svetelnu stabilitu a
odolnost vo&i nizkym koncentraciam kyselin. V kon-
centrovanejSich kyselinach napuciavaju a rozpustaju
sa.

Aplikacia tychto viakien je v textiliach pri 100%
zastlpeni, ale hlavne v zmesiach s PA, PET a ce-
lulozovymi vlaknami a to ako samostatne alebo jad-
rove tvarované vlakna (tab. 15). Podiel elastickych
viakien vo vyrobkoch je od 5 do 30% a len v $pe-
cidlnych pripadoch dosahuje 40-50% hmot-
nostnych. Standardna dizkova hmotnost viakien je
do 11 dtex. Cena vidkien je spravidla nepria-
moumernd dizkovej hmotnosti.
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Z0O ZAHRANICNYCH CASOPISOV

Lan - tradi¢ny rusky produkt
Tekstifnaja Promy$lennost, 1995, ¢.3,s.10-12

Kriticku situdciu ruského textiiného priemyslu ma
poméct riesit obnova lanarstva. Cielom projektu lan -
tradicny rusky produkt je rozvoj pestovania a spra-
covania lanového vidkna a vyroba novych konkuren-
cieschopnych tkanin a vyrobkov obsahujticich fan
s vyuzitim domdcich zdrojov. Predpokladd sa zava-
dzanie technoldgii bezodpadového spracovania fa-
novej suroviny, ktor4& umozni ziskavat namiesto tre-
paného lanu fan ¢esany, odisteny a strizovy, vhodny
na pradenie suchym i mokrym sposobom. Nové
vyrobky zo zmesi lanu s inymi vidknami obohatia sor-
timenty pre rézne aplikaéné oblasti.

PouZitie fanovych viaken Stiepenych vodnou pa-
rou s kratkou dizkou viaken
Meliiand Textilberichte, 76, 1995, ¢.6, 5.387-391

AZ v polovici 80-ych rokov sa v Nemecku opét zacal
vo vadsdom rozsahu pestovat fan. V rokoch 1988/89
dosiahlo jeho pestovanie plochou cca 2 000 ha
najvacsi rozmach. Ak to porovndme s pestovanim
v ramci ES (70 000 az 80 000 ha), tak je to len nepa-
trné mnozstvo. Tradi€nymi pestovate/mi lanu v Eur6-
pe sl severné Francuzsko a Belgicko, ktoré spoloéne
pokryvaju 75% celoeurdopskeho pestovania fanu.
S pouZitim lanu v oblasti technickych textilii doslo
k vytvoreniu novych postupov ziskavania viaken.
Okrem beznych mechanickych spdsobov spracova-
nia viaken bola vyvinut4d metdda &tiepenia vodnou pa-
rou a ultrazvukom a tiez tenzidmi. V €lanku su tieto
postupy popisané, uvedené su ich vyhody i nevyho-
dy, viastnosti takymto spésobom spracovanych via-
ken, ich dalSie spracovanie a Upravy, vysledky
textilno-fyzikalnych skiusok atd.

Kunit-Multiknit-KSB - nové varianty techniky ple-
teniarun
Melliand Textilberichte, 76, 1995, ¢.6, s. 404-408

Priame spracovanie nespradenych vidken na plo&né
textilie je stale rozSirenej8ie. Pritom su dnes zname uz
niektoré postupy, pri ktorych dochadza ku znacéne;j
kompresii, ktord obmedzuje oblasti pouzitia takychto
vyrobkov. Technika Malimo prvykrat umozZnila €isto
mechanickym spésobom spracovat vldkna na ob-
jemné vyrobky s dobrymi textiinymi viastnostami.
Postup Kunit umozZnuje vyrobu takychto produktov
s vydkou vlasu asi 17 mm. Uprava je mozna pode-
sdvanim, postrihavanim, lestenim atd. Inou moz-
nostou je Uprava dal$im mechanickym spracovanim
a tvorba druhej vrstvy ofiek. Sudasné postupy
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umoziiuju vyrobu kompaktnych a stabilnych vyrob-
kov, pri ktorych je mozné uzavrief medzi dve vrstvy
pleteniny dodato¢ny plo8ny utvar, granulaty atd.

Spajanie objemnych netkanych textilii typu high-
loft Zivicami

America s Textiles International, 1995, march, s.FW9-
FW11

Tradi€na metdda spdjania vyplnkovych materidlov
spo¢iva v nanagani syntetickej Zivice alebo polyméru
postrekom. Nanos sa su&i a vytvrdzuje v peci s nuite-
nym obehom vzduchu. V sudasnej dobe sa najcas-
tejSie pouziva technoldgia tepelného spéjania. Apli-
kdcia Zivic s nizkou teplotou tavenia sa osveddila len
vo vybranych aplikaciach. Nové UZitkové vlastnosti sa
dosahuiju aj u vyplnkovych materidlov spéjanych pe-
nou. Okrem tradi€ného postreku sa overuje tieZ
nanasanie Zzivic valcom. Perspektivhe sa zrejme
upusti od pouZitia jedného osvedéeného spojiva pre
vietky typy vyrobkov a pristipi sa k aplikdciam
roznych spojiv podia $pecifickych poZiadaviek na
UZitkové viastnosti vypinkového materidlu.

Netkana plst
Nonwovens Industry, 26, 1995,¢&.3,8.21

Pist Rocroof vyrobend z minerdinych vldken sa
pouziva pri stavbe a opravach striech. Kladie sa pod
membréany s bitumenovym povrstvenim, kde sldzi
ako izolacna vrstva. Je vhodné aj ako protipoZiarna
bariéra a bariéra zabrariujuca migracii. Pomaha vy-
rovnavat tlak. Vyrobok je pruzny a bez problémov sa
prispésobuje nerovnym povrchom. Plst Rocroof vyvi-
nula firma Roctex Oy, Atlanta, GA.

Trh netkanych utierok v Japonsku
Nonwovens Industry, 26, 1995, ¢.3, 8.32, 34

V Japonsku sa vyrabaju netkané utierky technolégiou
spdjania pod tryskou, postupom melt-blown alebo
papierenskym spdsobom. PouZivajl sa v domécnos-
tiach, zdravotnictve, obchode, v rbznych priemy-
selnych odvetviach. Surovinami su viskoza, bavina,
buni¢ina, PP, v mensej miere aj mikrovlakna, ktoré su
v&ak velmi drahé. K najva¢sim vyrobcom patri firma
Asahi, Kuraray, Toray, Sumitomo. Spotreba utierok
z netkanych textilii sa odhaduje na 20 000 ton ro&ne,
€o predstavuje 10% celkove] spotreby netkanych
textilil v Japonsku. O¢akava sa zvysenie dopytu, hoci
nie je pravdepodobné, Ze by netkané textilie v tejto
aplikacii celkom nahradili tkaniny a papier.
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Textilie s vodivym povrstvenim
“=ornical Textiles, 4, 1995, may; s.7

"=z ¢ je nazov textilii firmy Rhenoflex Dreyer (Francu-
"2+2) povrstvenych vodivymi  polymérmi. Textilie

22 byt vyrobené zo syntetickych alebo zmesovych
- zteridlov technolégiou tkania, pletenia alebo pos-
-z~ vyroby netkanych textilii. Vodivost rézneho
..0%a sa dosahuje len vdaka polymérom bez
s2teby pridania uhlika alebo kovového prasku.
- - statické textilie firmy Rhenoflex st vhodné pre 8i-
z- . oblast pouzitia {tienenie, vybavenie poéitaco-
© 2~ miestnosti).

3.ologicky aktivne textilie obsahujuce lieciva
" >-nical Textiles, 4, 1995, may, 5.14-15

.. trend vo farmakolégii presadzuje vedecko-
:<.mny Ustav textiinych materidlov v Moskve.
.. ~Jla patentoval biologicky aktivne textilie, aké ne-
= . vo svete obdoby. Vyrabaju sa z chemicky modi-
- . .aného vlakenného polyméru predovietkym z ce-

. 2y, s0 zabudovanymi lieCivami a komplexnymi

- _Zeninami kovov. Jednym z novych vyrobkov je
2~z /otnicky materidl obsahujuci dalseks-trypsin, fer-

- =~ &tiepiaci bielkoviny, imobilizovany vdzbou na no-

. = - vhodnym spdsobom modifikovanu sterilnd gazu.
- 2-avok urychluje lieCenie popalenin a omrzlin, vre-

22, & ran, likviduje patogénnu mikrofléru, eliminuje

‘.2z 0vé reakcie. Nevyvolava alergiu. Daldie kom-

nzné textilné materidly obsahujice lie€iva sa

-2 -aju pouzivat pri lie€be rakoviny koze a inych

«.z~jch ochoreni vratane sprievodnych prejavov

.- 2.

furopa potrebuje zosuladené normy pre geo-
e xtilie
= >~nical Textiles, 4, 1995, march, s.20

=3 ..ad noriem a klasifikacnych systémov je jednym
-z vacsich problémov pri vyvoze geotextilii zo

. 27ov EU. Novy projekt britskej firmy Era Technology
"2, si kladie za ciel vyriesit tuto nepriaznivu situaciu.
-zzovné skupiny koordinované poprednymi od-
~2ymi pracoviskami v Eurdpe sa zameriavajl na
="~onizaciu noriem pre skusky jednotlivych para-
=2ov geotextilii (priepustnost, pevnost v pretrhnuti,
=~ & medzi geotextiliami a geomembranami, vplyv
-2y a teploty, horizontalny prietok vody, stanovenie
~ <osti pérov filtra, odolnost vo&i poveternostnym
.~ ~vom, odolnost vo¢i chemikalidm, odolnost PES
.2 nydrolyze a odolnost polyolefinov vod&i oxid4cii,
=2 ~ost plastov vo¢i mikroorganizmom v pode

iztel
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Zistovanie stavu na zostavenie ekologickej bilan-
cie vyroby alkoholsulfatov v Eurépe

Tenside Surfactants Detergents, 32, 1995, 8.2, 5.128-
139

Prehlad o spotrebe energie a surovin, ako aj o emi-
siach do Zivotného prostredia pochadzajucich z vy-
roby 1 000 kg alkoholsulfatov.V Studii je venovana po-
zornost alkoholsulfatom rézneho poévodu: alkohol-
sulfaty na petrochemickej baze a z troch olejo-
chemickych surovin, z palmového oleja, z palmojad-
rového oleja a kokosového oleja.

Kontinualne zmieSavacie zariadenia pre priemy-
sel pracich prostriedkov
Tenside Surfactants Detergents, 32, 1995, ¢&.2, 5.200

So zavedenim "megaperdl" na trh pracich prostried-
kov sa objavila potreba kontinualneho zmie3avacieho
zariadenia, ktoré by dok&zalo Zetrne spracovat
granulaty. Megaperly sa vyrabaju kontinudinym
sposobom v réznych pracovnych stupfioch, jednym
z poslednych je obalenie granulatov silikdtom. Firma
Hosokawa vyvinula v spolupraci s priemyslom pra-
cich prostriedkov kontinuaine horizontaine zmiesa-
vacie zariadenie, ktoré je koncipované ako univerzal-
ne zariadenie a je dimenzované tak, Ze je schopné
spracuvat bez nebezpecia odmiesavania alebo oderu
najrozmanitejSie produkty. Poet otd¢ok zmiesava-
cieho rotora lezi pod kritickym bodom. Na zakiade
prislugnych dat bol navrhnuty zmie8avaci rotor, ktory
pracuje na protipridovom principe. Specidlne pre
mieSanie megaperdl citlivych na poskodenie boli pri-
jaté opatrenia, ktoré su popisané v élanku.

Tvorba miciel a akustické spravanie sa mangano-
vych mydiel vzmesiach rozpustadiel

Tenside Surfactants Detergents, 32, 1995, ¢.3, s.255-
260

Pouzili sa konduktometrické a ultrazvukové merania
roztokov manganovych mydiel v zmesiach benzénu
s metanom za ucelom stanovenia kritickej koncen-
tracie tvorby miciel, disociatného stupna, diso-
cianej konstanty, vzajomného posobenia medzi
mydlom a rozpustadiom a réznych akustickych para-
metrov. Konduktometrické merania dokazali, zZe
mydl4 sa spravaju ako jednoduché elektrolyty v zrie-
denych roztokoch, a Ze sa vysledky daju interpreto-
vat pomocou Ostwaldovho vzorca a Debye-Hicke-
lovej tedrie slabych elektrolytov. Z vysiedkov ultra-
zvukovych merani vyplyva, Ze rychlost zvuku, akus-
tickd impedancia, molarna rychlost zvuku a moldrna
akusticka kompresibilita rastu so zvySujucou sa kon-
centraciou mydla, zatial o adiabatick4d kompresi-
bilita, zdanlivdA molarna kompresibilita, zdanlivy
molovy objem, disponibilny objem, relativha aso-
ciacia a pocet solvatécii so zvySujlucou sa koncen-
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traciou mydia klesaju.

Diagramy rozpustnosti a pracia ucinnost zmesi
builder/tenzid

Tenside Surfactants Detergents, 32, 1995, 6.3, 8.272-
276

Buildery su zlozky pracich formulacii, ktoré zosilfiuju
ucinok tenzidov polas pracieho procesu. Nahrada
bezného buildera tripolyfosfatu sodného ternarnou
zmesou zo zeolitu, uhligitanu sodného a organického
polyméru je podrobené kontraverznej diskusii.V pred-
loZenej praci su popisané vysledky vyskumu oboch
builderov v zavislosti od pomeru buiider/tenzid,
obsahu builderu a tvrdosti vody. Diagramy rozpust-
nosti st udané len pre tripolyfosfat sodny, pretoze
ternarny builder vykazoval vo v3etkych pripadoch
zakal.

Sucasné trendy v textilnom zoslachfovani
Melliand International, 1995, &.1, 5.55

V textiinom zoSlachtovani sa prejavuju nasledovné
trendy: globalizacia textilného priemyslu, vyrazny tlak
na zniZovanie nakladov, skratenie dodacich lehét,
CastejSie médne zmeny, mensie partie, dopyt po
vyrobkoch vysokej kvality a technickych textiliach pre
$pecifické uCely pouzitia, rast nakladov spojenych so
zavadzanim opatreni na ochranu zivotného prostre-
dia. V buducnosti bude pravdepodobne pokradovat
trend kombinovat spracovatelské postupy, objavia sa
snad niektoré nové technoldgie, ale v zasade sa v tex-
tilnom zo$lachtovani neoCakdvaju Ziadne prevratné
novinky. Zékladnym trendom vo vyrobe TPP je vyvoj
pripravkov bez nepriaznivého dopadu na Zivotné
prostredie, ktoré zarucujl poZadovany efekt aj
v mnohych mnozZstvach.

Skusenosti s farbenim PES v nadkritickom CO,
Melliand International, 1995, ¢.1, 5.56

Oxid uhli€ity v kritickom stave sa pouziva ako &etrné,
fahko dostupné, nehorlavé, ekologicky prijateiné a ne-
toxické rozpustadio. Za specifickych podmienok roz-
pusta disperzné farbiva a méze sa pouzit namiesto
vody pri farbeni PES vlaken. Kvalita vyfarbenia je
velmi dobra rovnako ako stalost vyfarbenia. Novt
technolégiu farbenia zaviedla firma Amann und
Sohne. Proces realizuje na zariadeni firmy Josef
Jasper GmbH pri teplote 130°C a tlaku 300 bar.
Doterajsie skusenosti ukazali, Ze je potrebné doriesit
niektoré problémy, ku ktorym dochddza pri farbeni
tmavsich odtieriov, zvysit odolnost vyfarbenych ma-
teridlov voli oderu a zabezpedit rovnaké prietokové
podmienky v autoklave.
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Konvenéné slichtovanie a Slichtovanie za studena
- odhad vyrobného vykonu a vyrobnych nakladov
na zaklade modelovych vypoctov

Melliand Textilberichte, 76, 1995, &.6, s.392-395
Melliand Textilberichte, 76, 1995, &. 7/8, 5.484-487
(pokracovanie)

V réznych podnikoch sa osnovy §lichtuju za studena.
Pri tom sa pouziva $pecidiny produkt, ktory sa
aplikuje priteplote miestnosti technikou miniméalneho
nanosu. TV Denkendorf skiimal v ramci vyskumného
zameru technologické aspekty lichtovania za stu-
dena. Rozhodujucou vyhodou techniky minimaineho
nanosu je Uspora energie na odparenie vody prijatej
pri 8lichtovani. Na zaklade &lichtovania za studena
ainych technik minimalneho nanosu (lichtovanie tan-
gencidalnym nanosom, §lichtovanie v pene, §lichtova-
nie za pouZitia slifovacich valcov) sa dokumentovalo,
Ze niektoré osnovné priadze Slichtované tymito tech-
nikami (predov&etkym rezné priadze s vysokou povr-
chovou pevnostou, napr. rotorové priadze) mozno za
ur€itych podmienok spracovat tkanim, aj ked
s vy58im oderom nez u konvenéne Slichtovanych os-
novnych priadzi. Uvedené a porovnané su viaceré
varianty a metody Slichtovania.

Praktické skusenosti so sktiSanim priepustnosti
Geotechnical Fabrics Report, 13, 1995, april, .8-9

Hydraulicka priepustnost je u geotextilii délezitym
parametrom. Skusa sa podlia normy ASTM-D 4716-
87. Zistenie priepustnosti je potrebné pre definovanie
oc¢akavaného rovinného prietoku najmé drenaznych
vyrobkov. U va€siny pristrojov na skusanie priepust-
nosti byvaju kritické tlakové straty u geosieti
skusanych pri nizkych namahaniach tlakom a u geo-
kompozitov s jadrom, v ktorom sa ofakava vysoky
prietok. Skusobny pristroj by nemal pri danom prie-
toku zvySovat namerant hodnotu tlakovej straty
o viac ako 5%. Vysledky skuSok geokompozitov
méze ovplyvnittiez kvalita pouzitej vody.

Vyroba celulézovych vidken z japonského pohla-
du
Spésné informace UZCHV, 7/95, s.4, t.4.

Uvedena je vyroba celuldézovych vidken v r. 1990 -
1994, po dihej dobe vyroba stupla vr. 1994 o viac ako
4 % na 2 375 tis. t. Uvedeny trend je zapriCineny
novym uplatnenim celulézovych vidken ako odev-
ného materidlu a zvySenou spotrebou ako nahrada
baviny v désledku slabych urod.V tabulke je uvedena
svetova vyroba podfa oblasti, najvyssia je v Cine a na
Tchajwane. Vyroba VS hodvabu stdle klesa. Uvedené
su vyrobné kapacity celulézovych vidken jednot-
livych japonskych vyrobcov, a tieZ vyroba jednot-
livych typov v rokoch 1993 - 1994.
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Viakna pre medicinu
~i1ores and textiles in Eastern Europe, July/Septem-
cer, 1994, 5.49-51

Posudzuju sa vldknité materidly vyvinuté v Ustave
2olymeérnych viaken v Mytisci, chirurgicke nite z uhli-
<ovych vidken a modifikovanych celulézovych
~aken. Vidkna su ur€ené na cievne protézy.
<arbonizované vlakna z regenerovanej celulozy maju
~ikroporovitu  Struktiru  a  vysoké absorbéné
schopnosti - s pouzivané na vyrobu prevdzovych
~aterialov.

Superabsorbenty
industrie Textile, 1257(9), 1994, 5.48-52, francuzsky

Vysledkom vyskumnych prac v poslednom obdobi je
zvydenie absorpcie vody praskovymi a vidknitymi
materidlmi 20, 50 az 500-nasobne, vzhladom k vlast-
nej hmotnosti absorbéra. Su to najCastejsie materidly
2 viskozovych bavinenych a akrylovych viaken.
Vlakna su stale na zadiatku ich vyvoja v tejto aplikacii.
Vysledné textilné produkty su vo forme netkanych
zextilii bez pouzitia dodato&nych pojivych zloziek.

Trendy rozvoja ultrajemnych mikrovidaken firmy
KANEBO )
Spésneé informace UZCHV, 8/95,s.3, t.1

V tabulke su uvedeni vyrobcovia bikomponentnych
PES/PAD vidken a ich zakladna charakteristika: za-
kladna jemnost, poCet odstiepenych filamentov a ich
iemnost a tiez % zloZenia bikomponentného vidkna.
Charakterizované su novovyvinuté typy tkanin
Belseta fy Kanebo pre vrchné o8atenie a Sportové
odevy, semi§ Belleseime pouzivany najskér pre
¢alunnické ucely, teraz je Ziadanym na utierky, ale aj
kefy na umyvanie automobilov. Popisané je viakno
Belima T a aj tkanina z neho pod nazvom Bellspit,
ur€end na plaste a bluzény pre damske aj $portove
odevy.

Nové konkurencie schopné vlakno firmy BASF
Chem.and Eng. News, 1994, 72,8.29.8.17-18

Firma BASF oznamila, ze v I. §tvriroku 1996 spusta
vyrobu teplo- a ohnovzdorneého vidakna Basofil na ba-
ze melaminu s kapacitou 1 300 t/r. VIakno moéze kon-
kurovat Keviaru, Nomexu a podobnym vldknam.
Basofil sa uplatni na trhu vdaka nizkej cene a vysokej
ohiovzdornosti, je stabilny dlhodobo pri 200 °C
a kratkodobo pri 300 °C, nehori, netavi sa a vdaka vy-
sokému priemeru (8-20 nkm) je bezpeény pre dy-
chacie cesty &loveka.
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Kompaktné zvidkriovanie PP systémom Micro-
tech
Textile World, April 1995, 5.46-47, 0.1

V ¢lanku sa uvadzaju charakteristické viastnosti PP
vlidken a ich uplatnenie pre odevné aplikacie. Ich
nevyhodou je, Ze hrubsie vidkna maju drsny ohmat, a
preto sa vyZaduju mikrovidkna s jednotkovou
Jjemnostou pod 1 dtex. Spolo¢nost Italproducts
vyvinula linku Microtech pre zvlakhovanie PP
mikrovidken, a to bud pre POY alebo FDY vldkna.
Vhodné su bud pre osnovné, alebo kruhové pletenie.
Moézu byt pouzité bud ako hladké, alebo tvarované
vzduchom, alebo nepravym zakrutom. Pouzivaju sa
pre Sportové a namornicke odevy, spodné pradlo,
nébytkové latky a ako dekoraéné priadze.

Viaknarensky vyskum a vyvoj, koberce, textilie pre
automobilovy priemysel - Dornbirn 95
Chemical Fiber International, 45, 1995, ¢.4, s.242

34. vldknéarensky kongres v Dornbirne sa uskutoénil
v obvyklom ¢ase koncom septembra. Hlavné zame-
ranie prednadok z oblasti vyskumu a vyvoja sa
dotykalo surovin a aditiv pre vidknarenské tech-
noldgie, aplikacie viaken a priadzi, tkacskych
technoldgii bez pouzitia avivovania a pod. Vytahy z 21
prednadok z oblasti vyskumu st publikované vtomto
Cisle na strane 272-278. Mncho prednasok sa
zaoberalo problematikou ekologizacie vlaknaren-
skych technoldgii. 25 prednagok bolo venovanych
textilidm pre automobilovy priemysel.

Vyvoj a priprava polyvinylalkoholovych viaken
World textile congress papers, Huddersfield, 1994

Polyvinylalkoholové viakna boli po prvykrat pripra-
vené mokrym zvldkhovanim z roztoku siranu
sodného. Potom bol vyvinuty spdsob suchého
a emulzného zvlaknovania z emulzie PVC. Nedavno
bol vyvinuty postup gélového zvidknovania. Je tiez
diskutovana vysoka termicka stabilita viaken pripra-
venych z PVA polyméru s vysokou syndiotakticitou.

Hoechst Celanese vidi velku buducnost pre
polyester
Textile World, 144, 1994, &.11,5.242 26

Riaditel firmy Hoechst Celanese Textile Fibers Group
pre oblast strizovych viaken predpoveda vefkd
buduicnost polyesterovym vidknam. Podla jeho
vyjadrenia PES je najuniverzdinejie, vyvoja naj-
schopnejdie a recyklovatelng vigdkno a ma najrozsiah-
lejSie oblasti pouzitia zo vSetkych v sucasnosti
vyrabanych vldken vo svete. Podla analyz firmy
o¢akava sa viac ako 5 %-ny roény narast vyroby
polyesteru vo svete. Firma v poslednom obdobi
uviedla do prevadzky niekolko novych polymeri-
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zagnych liniek s raénou kapacitou vdcsou ako 100
mil. funtov. Acetatové vldkna su daléim hlavnym
vyrobkom firmy, roéna kapacita presahuje 200 mil.
funtow.

Hoechst Celanese ma novu bikomponentnu pria-
dzu
ATl, Marec 1995, FW 12

Hore uvedena firma wvyvinula novl vysokopevnu
bikomponentnil priadzu z nekone&nych vidken.
Jadro tvori polyester a plast bud polyetylén, polypro-
pylén alebo polybutyltereftalat. Vyrobky z tychto
priadzi mézu byt priamo spracované do ndnosovych
a pojenych textilii. Vyznamne sa zvy3uje vplyv
pouZitia tychto vldken v geosyntetickych ma-
teridloch, odlah&enych vyrobkoch a vo vyrobkoch
vyZadujucich prilnutie k pofahovym latkam. Vo
v8eobecnosti vo vyrobkoch z tych priadzi sa
vyuZivaju kladné vlastnosti oboch zloZiek vidken.

Stroje, linky a procesy na vyrobu PP viaken
Chemical FiberInternational, 45, 1995, ¢.2,5.116

Zaujem o PP vldkna v poslednom obdobi vzrastol
nielen z dévodov dobrej ekonomiky procesu, ale aj
vdaka $pecifickym viastnostiam, ako su lahka spra-
covatelnost, lahka farbitelnost vo hmote, vysoky
izolagny efekt a absencia absorpcie vihkosti a iné.
Z vyrdbanych druhov vidken ide najmd o mono
a mulitifilamenty, strizové vlakna, pasky a fibrilované
priadze, netkané textilie. SuU uvaddzané strojné
zariadenia firmy Barmag, vhodné pre vyrobu rdznych
druhov PP vidken. [de hlavne o vyuZzitie modularneho
systému strojov pre ucely réznych know-how vyrob
PP vidken.

Kontrola otvorov hubic metddou tlakovej kvapky
Chemical Fiber International, 45, 1995, &.3,5.220

Metdda bola vyvinutd vo SvajCiarskej firme Wetzel
Spinnerets, ktord v septembri 1992 obdrzala certi-
fikat pre systém kvality podia ISO 9001. Diskutovana
metoda je zaloZzend na principe merania tvaru kvapky,
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vytvorenej tlakovym vzduchom 50 mbar cez kapilaru
hubice. Pritom sa vychadza z platnosti Hagen-
Poisseuillevho vztahu pre laminarny tok v trubiciach.
Firma vyvinula cely komplex meracej aparatury s vys-
tupom cez tlagiarenl. Metéda je velmi rychla a ope-
rativna.

Produkcia syntetickych vidken na rekordnej u-
rovni
Chemical Fiber International, 45, 1895, ¢.2, 5.80

V priebehu roka 1994 produkcia syntetickych viaken
sa zvysila o 10 %. U celulézovych vidken bola zazna-
menana stagndcia, zatial o produkcia PES vlaken
vzrastlao 11 %, PP vidken 012 %, akrylovych vidken
09 % a polyamidovych vidken 0 5 %. U celuldzovych
vldken i8lo predov&etkym o vyrobu viskdzového hod-
vabu a strize. Od r. 1995 je zaznamenany vzrast
produkcie lyocelovych vidken. V Clanku je ana-
lyzovand vyroba chemickych vidken z hiadiska geo-
grafického rozmiestnenia. Je pouk&zané na mimoria-

‘dnu koncentraciu vyroby viaken v krajinach Juzna

Korea, CinaaTchajwan.

Vyhliadky amerického trhu na polypropylén
Chemical Fiber International, 45, 1995, ¢.3.5.180

Najvacsie pouzitie polypropylénu v textiinom prie-
mysle USA je v oblasti netkanych textilii, v kobercar-
skom priemysle a v technickych aplikaciach. Mensie
vyuZitie je zaznamenané v bytovych textilidch a vrch-
nom oSateni. Rozvoj polypropylénu je ovplyviiovany
dobrymi fyzikainymi viastnostami, fahkostou pro-
cesu pripravy a pomerne nizkou cenou. Novym
sortimentom suU povrchovofarbitelné polypropylé-
nové vidkna, ktoré nasli vyuzitie v kobercarskom
priemysle. Nové viastnosti PP vliaken su dané taktieZ
novou technoldgiou pripravy polyméru za pouzitia
metalocénovych katalyzatorov, ktoré dovoluju pri-
pravit polymér s regulovanou Sirkou distriblcie
molekulovych hmotnosti.

Pre publikovanie pripravila ing. Valéria Capekova,
VUTCH-CHEMITEX, spol. s r.c.. Ziira.
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PATENTY

Vyroba karbamatu celulézy

PL 160866

Majitel: Instytut Wtdkien Chemicznych
Cc08B15/06

Karbamat celulézy s dobrou rozpustnostou vo
vodnom NaQH, vhodny pre vldkna a fdlie, je pripra-
vovany reakciou drviny celulézy po dobu 1 az 600
min. § vodnym roztokom mocoviny, pri pomere drvi-
na : mogovina = 1 : /2-20/ a teplote 130 a2 170 °C
v pritomnosti 0,001 az 1,000 % /na drvinu/ kobalt-
natych soli, napr.Co-acetatu a citratu, so zmesou
drvina-mog&ovina volitelne aktivovanou pomocou
reakcie 1az 3000 min. s NH,, pred zahrievanim s Co-
solou.

Sposob vyroby roztoku pre zvlakiovanie celuldzy
US 5362867

Majitel: Formosa Chem.and Fibre Corp.

Cco8B9/02

Chraneny je zlepSeny postup pripravy zvidkfova-
cieho roztoku celuldzy v N-metylmorfolin-N-oxide /I/
a recyklovanom kaprolaktame /Il/ z polyamidového
odpadu. Postup pozostdva z porezania harkov
buni¢iny na malé kusky, kioré sa podavaju do
hnetacieho zariadenia, v ktorom sa nachadza vodny
roztok morfolinoxidu a ll.Zmes sa v hneti¢i podrobuje
trojstupriove] tepelnej Uprave. Vysiedkom je vy-
sokokvalitny zvlakiiovaci roztok pripraveny s nizkymi
nakladmi.

Sposob pripravy vysokocistej kyseliny terefta-
lovej z p-xylénu

JP/A/321857/94

Prihlasovatel: Mitsubishi Chem.Ind.

C07C63/26

Vodnd suspenzia obsahujiuca surovu kyselinu
teraftalovi ziskanu oxidaciou p-xylénu sa upravuje
vodikom pri 200 °C a &isti redukciou vodikom za
pritomnosti kovového katalyzatora skupiny Pt pri 220
az320°C.

Priprava polyesterov so zlepSenou rychiostou
kry$talizacie pri zpracovani z taveniny a produkty
znich pripravené

JP/A/53 690/95

Prihlasovatel: Polyplastics KK

C08G63/183

Polyestery sa pripravia tak, Ze sa /pre/esterifikuje
kysld zloZka, tvorend hlavne kyselinou tereftalovou,

Vidkna a textii 2(4) 193-195 (1995)

diolmi obsahuijticimi hlavne 1,4-butdndiol /i/ a nasle-
dovnou polymerizdciou v tavenine v inertnom pros-
tredi. Touto polymerizaciou v pevnom stave v i-
nertnom prostred{ alebo za vakua sa pripravi polymér
s vnutornou viskozitou 0,70 az 1,05. Katalyzatorom
moze byt napr. Ti/OBW/,.

Vyroba kvapalno-krystalickych aromatickych
polyesterov

JP/A/ 287 283/94

Prihlasovatel: Mitsubishi Chem.Ind.

C08G63/60

Aromaticky polyester sa vyraba tak, Ze sazmiesa 2,6-
naftaléndikarboxylova kyselina, tereftalova kyselina,
4,4 -bifenol, metylhydrochinén a kyselina p-hydroxy-
benzoova vo vopred ur€enom pomere, pridd sa
anhydrid kyseliny octovej a zmes sa polymerizuje pri
teplote do 310 °C, pokial sa neodstrania kyseliny
a anhydrid. Pripraveny aromaticky polyester vykazuje
dobru tepelnt odolnost.

Polymerizacia polyesterovych granul pred-
polyméru v pevhom stave s nizkou odolnostou
voci difuzii

US 5391694

Majite!l: Shell Qil Co.

C21B7/00

Granule polyesterového predpolyméru /napr.PET/
s dutinami s otvorenymi koncami zabezped&uju zvyse-
né rychlosti polymerizacie v tuhom stave vplyvom
zlep8enia difuznych charakteristik vedlaj&ieho pro-
duktu. Granule su pripravované extriziou polyes-
terového predpolyméru cez trysku do formy valco-
vitych zvézkov, chladenim roztavenych zvazkov a ich
nasekanim na granule s otvorenymi koncami.

Monofily zaloZzené na polyesteroch so zvySenou
odolnostou voéihydrolyze a proces ich vyroby

DE 4307 394

Majitel: Synthese Monofile GmbH

D0O1F6/92

Monofily sa pripravuju zo zli&eniny obsahujucej 100
hm. % polyesteru, ktorého glykolovy komponent
obsahuje 50 mol.% cis- alebo trans-1,4-cyklohexan-
dimetanolu a kysly komponent obsahuje 50 mol. %
orto- alebo izo-tereftalovej kyseliny alebo 1,4-cyklo-
hexandikarbonovej kyseliny alebo ich zmesi s bodom
topenia 265 °C a1 az 6 hm. % extrudovatelného poly-
méru obsahujuceho fluér s bodom topenia kry&talitov
260 °C. Monofily st vhodné pre papierensky priemy-
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sel a ako filtre v chemickom priemysle.

Krystalicky polypropylén s vysokym indexom
toku a uzkou distribuiciou molekulovych hmot-
nosti

EP 622380

Majitel: Himont Inc.

C08F 10/06

Krystalicky polypropy!én sa vyraba katalyticky a vy-
znaduje sa indexom polydisperzity najviac 3,7 a in-
dexom toku /MFR/ 600 az 1000 a 1000 az
2000 g/10 min. pri M, 60000 aZz 100000 a M, najmene;j
140000. Jeden typ katalyzatora obsahuje reakény
produkt tuhej zloZzky pripravenej z Mg a Ti halidu
a elektronového donoru na baze polyéteru s MgCl,
a naslednou substitlciou s TiCl.. Druht zloZku tvoria
alkylaméniové zluceniny, tretiu zloZzku zidgeniny na
baze piperidinu.

Rozpustadlové systémy a zmesi polymér-
rozpustadlo pre vyrobu vysokopevnych vysoko-
modulovych polyetylénovych vidken gélovym
zvlakiovanim a mnohostupiovym dizenim

NL 1979/93

Majitel: Ind.Technology Res.Inst.

D01F6/04

Systémy zahfriaju prvé rozpustadio vybraté z cyklo-
alkanov alebo cykloalkénov a ich derivatov pre
rozpustanie polyetylénu a tvorbu gélu a druhé
rozpustadlo vybraté z = 1 MeOH, EtOH, Me,O,
Me,CQ, cyklohexanonu, 2-metylpentanénu, CH,CI,,
hexanu, heptanu, C,CLF, a dioxanu pre extrakciu
prvého roz-pustadla z vidkna. Kompozicie polymér-
rozpudtadlo zahffigji polyetylén s priemernou
molekulovou hmotnostou 2.10°az 4.10°.

Viaczlozkové vlakna, netkané textilie z nich, pro-
ces ziskania oziarenych Struktur, viaken a net-
kanych textilii znich

EP 621356

Majitel: Hercules Inc.

D01F6&/46

Viaczlozkoveé vidkna obsahuijlice ako kantinuainu do-
minantni fazu linedrny nizkohustotny polyetylén
a najmenej 1 polymér tvoriaci diskontinudlnu fazu
rozdispergovanl vo forme uzatvorenych oblasti vo
faze kontinudlnej, pri¢om najmenej 70 hm. % diskon-
tinudlnej fazy vytvdra uzatvorené oblasti priemeru
0,05 az 3,00 mikrénov a najmenej jednu dalSiu
diskontinualnu fazu, obsahujucu polypropylén alebo
polypropylén-polyetylénovy kopolymér. Viakna sa
vyznaduju dobrou tepelnou pojitelnostou, odoi-
nostou vo¢i gama Ziareniu a su pouzitelné v medicine
/sterilizacia, atd/.
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Egalizacno-migracny prostriedok

AOCS 274084

Majitel:-VUTCH-CHEMITEX s22 =- 2 7 -2
DO6P

Egalizatno-migratny pros:-<z2:2- C-¢ ~.cmofarbenie
polyesterovych a polya™ ac...” =x: "ych mate-
ridlov je na baze oxoetylova~.c~ z oroooxylovanych
produktov v synergicke; Tvel iz su'fatovanym
mastnym alkoholom.

Filtraéna textilia

PAT CS 275988

Majitel: VUTCH-CHEMITEX czc -+ - Z -a

BO1D 39/16

Filtraéna textilia je uréena p-=az.:27-. ~ 2-2 tlakovid
filtraciu do kalolisov na odvcc*z.2" 2 -2 ov z che-
mického &irenia odpadovyc~ .2z - Zio filtradnd

textilia obsahuje aktivhu va~=--_ - 2z-_ ZvySujlcu
jej filtragny uginok.

Textilny pomocny prostriedok pre farbenie celu-
16zovych materidlov napustacim pcstupom
AOQCS 272650

Majitel:VUTCH-CHEMITEX 522 .- -2

D0O6P 1/94

Priprava textiiného pomocns-2 z-2.7-22- . vyvaze-
nou kombinaciou hydroirczc-.2- 2 .2 .2 zaénych
zloZiek, ktoré Ucinne socc .zizizz - farbeni
celuldzovych textilnycr ~za=-z 2.  -~aoudtacim
spbésobom priamymi fac ..~ -~ 2.-2 / smere
zvySenia sytosti vyfarber & :'::' =2« Dozostava
z 10 a7z 30% objemovychne~=. = -2~ . .. 15a240%
objemovych etylénglyko - TOTlLe TS 1 az 4
atébmami uhlikav alkyle a/z =22 = Z-2-c o0 englykoly,
1 az 25% objemovych poc. = 2 .-2 . & vyhodou
polyetylénglykolu s prieme'”:, = 17 .72 mMolekulo-
vou hmotnostou 600. 0.2 zz - I . ooemovych
trietanolaminu a zvy$ok e .c.z 2 =z prostrie-
dok je homogénny, kvapa ~. z-.2.-" " =2 elny s vo-

douv kazdom pomere.

Pomocny farbiaci prostriedok pre farbenie synte-
tickych materidlov

PAT CS 277 250

Majitel:VUTCH-CHEMITEX scc = - 2 -2

D0O6P 1/653

Pomocny farbiaci prostnedw oz ‘zrdenie syn-
tetickych materidlov s obcroa~.~ ~az.0m Techazil
74 ANP je prostriedok pre z ente” = -0/ omernosti
vyfarbenia polyamidovych tex: ~.2~ mate~dlov.Jeto
prostriedok na baze oxyer,v.z".c” oproduktov
v synergickej zmesi s konderzo.z” .~ ~zftalénsul-
fatom sodnym.
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Tepelno-izolacné puzdro pre izolaciu potrubia
asposob jeho vyroby

PAT CS 278086

Majitel:VUTCH-CHEMITEX spol.s r.o. Zilina
F16L59/02

Tepelno-izolaéné puzdro pre izolaciu potrubia
ustredného kurenia, teplej a studenej vody, ktoré je
zlozené z vldkenného rina zo zmesi textilnych
druhotnych surovin a termoplastickych pojivych
vldkien mechanicky prepojeného vpichovanim sa
vyznacuje tym, Ze jeho vldkenna vrstva je zloZend z 50
az 70 hmotnostnych percent textilnych druhotnych
surovin a 50 az 30 hmotnostnych percent termoplas-
tickych pojivych vidkien alebo strizi na baze poly-
olefinow.
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Elektricky vodivé plnivo

UVSK 1033

Majitel:VUTCH-CHEMITEX spol.s r.0. Zilina
CO8K 7/02

Elektricky vodivé pinivo vyznadujice sa tym, Ze je
tvorené polymérnymi a/alebo anorganickymi &asti-
cami typu jadro/pladt, kde jadro pozostavajlce
z polymérnej alebo anorganickej &astice sférického,
tyCinkového alebo nepravidelného tvaru s rozmermi
od 1pu do 4 mm je celoplosne oplastené kovovou
vrstvou o hribke 0,011 a2 0,5 1.

Pre publikovanie pripravila Ing. Kamila Rzymanovd,
VUCHV, a.s., Svit.
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KALENDARIUM

Januar 1996

7.-10.

Domotex Hanncover '96

Contact Hannover Fairs USA Inc.

103 Carnegie Center, Princeton, N.J.
08540

Tel.:609-987-1202

Fax.:609-987-0092

11. Textiltechnisches Seminar "Maschinen
und Verfahren fiir den Textildruck"
Institut fir Textilmaschinenbau und Textil-
industrie
ETH-Zentrum, Zurich

24.-26.  4th Annual National Textile Forum,
Sheraton Imperial Hotel & Convention
Center,
Research Triangle Park, N.C.
Contact National Textile Center, 3640A
Concord Pike, Box 201, Wilmington, Del.
19803
Tel.:302-478-4744
Fax..302-478-0213

25.-26.  Printing Technology Symposium,
Sheraton Airport Plaza Hotel, Charlotte,
N.C.

Februar 1996

13.-16.  Index 86 Congress, Geneva, Switzerland
Contact European Disposables and
Nonwovens
Association, 51 Avenue des Cerisiers,
1040 Brusels, Belgium
Tel.:+3227349310
Fax.:+3227333518

Marec 1996

24.-28. 211th ACS National Meeting, New
Orleans, La.
Contact ACS News Service
Tel.:202-872-4451
Fax.:202-872-4370

24.-29.  Structure and Modification of Natural and
Synthetic Fibers
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211thmeeting of ACS. vz :"—;-::" .

~—

cosponsored by AATCC 22 ~CS
April 1996

18.-19.  YarnDyeing Sympcsi.i~

SeaTrail Golf Reso~. S_-:=* Z=acn. N.C.

28.-1.méjInternational Hosiery Exz 2s 22
Charlotte Conver:c~  CZz7ie-
tte,N.C.

Contact Sally Kay. ~t2—z1z-a

Charlo-

Hosiery

Exposition,200N. Sz~ ~~ =/ Rd,,

Charlotte, N.C.2821"
Tel.: 704-365-0913
Fax.:704-362-205¢

Jun 1996

5.-7.  17th International Ccr3z-ess =° ne Interna-

tional Federation c¢ Asz::
Chemistsand Coloris:s W'\ =~
ContactWissenscraf: ¢=:

Verein Osterr, Texti cre~

Sekretariat: Herrn D~ __:z S~ &,

<7 tee

22 os of Textile

-7 .~z Jooristen

Postfach 166, A-€90° B-=c="> A_sma

Tel.: +43 5574 €74€
Fax.:+435574610%5

August 1996

25.-30. 212thACSNaticra Meey
Orlando, Fla.Co~zazt AC
Tel.: 202-872-4451

Fax.:202-872-4372

Oktober 1996

7.-11.
Greenville, S.C.

ATME-I '96, Palmettc Excc Center,

una.
S Neas Service,

Contact Textile Hall Coro.. P.O.Box 5823,

Greenville, S.C.29606
Tel.: 803-233-2562
Fax.: 803-233-0619
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Zoznam textilnych, viaknarskych a odevnych podnikov
Slovenskej republiky
Directory of Textile, Fibre and Clothing Manufacturers in
Slovakia

Capekova, V., Remekova,V.

VUTCH-CHEMITEX spol. s r.o.(Ltd.), Zilina, Slovak Republic

CAST A: Abecedny zoznam podnikov
PART A: Alphabetical List Of Manufacturers

Ndzov podniku:
Adresa:
Telefon:

BCTa.s.
815 46 Bratislava, Parickova 18
07/64455

Predmet &innosti:vyroba bavinenych a syntetickych

Ndzov podniku:

Adresa:
Telefon:

hladkych, tvarovanych, Sicich, vy-
Sivacich, hackovacich a pletacich
priadzi a niti

Business Activity:-manufacture of cotton and syn-

thetic flat, textured, sewing, em-
broidery, crochet and knitting
yarns and threads

Danubius, bavinarske pradiarne
spol.sr.o.

821 08 Bratislava, Trnavskd 6
07/68281-5

Predmet &innosti:vyroba a predaj bavinarskych &e-

sanych a mykanych priadzi, vyro-
ba a predaj reZznych bavinarskych
niti, zahrani¢no-obchodnd &in-
nost

Business Activity:manufacture and sale of cotton

Nazov podniku:
Adresa:

Telefon:

Predmet &innosti:

Business Activity:
Ndzov podniku:
Adresa:

Telefén:
Predmet &innosti:

Business Activity:

combed and carded yarns, ma-
nufacture and sale of raw cotton
threads, foreign trade activity

FATRANEX §.p.

034 50 Ruzomberok, Hurbanova 3
0848/25704

textilné vyrobky vSeobecne, §por-
tove o3atenie, vrchné o3atenie
textile products in general, sports-
wear, outerwear

FINIS §.p.

052 01 Spi&ska Nova Ves, Mlyn-
ska 39

0965/21741-5

vyroba pletengj bielizne, $portové-
ho o3atenia, vrchného o8atenia
manufacture of knitted underwear,
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Nézov podniku:
Adresa:

Telefon:

Predmet innosti:

Business Activity:

Nézov podniku:
Adresa:

Telefon:

Predmet ¢innosti:
Business Activity:

Nédzov podniku:
Adresa:

Telefén:

Predmet ¢innosti:

Business Activity:

Ndzov podniku:
Adresa:

Telefon:

Predmet Cinnosti:
Business Activity:

Ndzov podniku:
Adresa:

Telefon:

Predmet ¢innosti:
Business Activity:

Ndzov podniku:
Adresa:

Telefon:
Predmet innosti:

Business Activity:

sportswear, outerwear

GEMTEX a.s.

048 01 Roziiava, Stitnicka 25
0942/22215

vyroba pletenej bielizne, §portové-
ho osatenia, vrchného o8atenia
manufacture of knitted underwear,
sportswear, outerwear

GUKOTEX Privat

974 01 Banska Bystrica, Druzby 35
088/33427

vyroba ddmskej konfekcie
manufacture of ladies clothing

HT TRADE s.r.o.

911 01 Trené&in, M.R.Stefanika 112
0831/32198

vyroba damskej a panskej konfek-
cie

manufacture of ladies and man’s
clothing

CHEMLONa.s.

066 33 Humenné, Chemionska 1
0933/63741

vyroba PAD a PES hodvabu
manufacture of PAD and PES fila-
mentyarn

CHEMOSVIT a.s.

0559 21 Svit

092/55501

vyraba PP textilného hodvabu
manufacture of PP textile fila-
mentyarn

IMMEA spol.sr.o0.

094 31 Hanudovce nad Toplou,
Pocekanec 15/5

0931/92861

vyroba pleteného vrchného osate-
nia

manufacture of knitted outerwear
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Ndzov podniku:
Adresa:

Telefdn:

Predmet innosti:

Business Activity:

Nézov podniku:
Adresa:

Telefon:

Predmet &innosti:
Business Activity:

Nazov podniku:
Adresa:

Telefon:

Predmet &innosti:

Business Activity:
Nézov podniku:
Adresa:

Telefon:

Predmet Einnosti:

Business Activity:

Nédzov podniku:
Adresa:

Telefén:
Predmet &innosti:

Business Activity:

Ndzov podniku:
Adresa:

Telefon:

Predmet ¢innosti:

Business Activity:

198

Ipel'ska textilka §.p.

936 01 Sahy, SNP 44

0812/2253

vyroba pleteného vrchného ogate-
nia pre deti, muZov a zeny
manufacture of knitted outerwear
for children, men and women

ISTROCHEM a.s.

836 05 Bratislava, Nobelova 34
07/258549

vyroba PP aVs textilnych vidken
manufacture of PP and rayon
textile fibres

KODEXPLUS a.s.

04001 Kosice, Bellova 6
095/37467-9

vyroba a predaj pracovnych ode-
VOV

manufacture and sale of workwear

KORASAN - STAREK

01528 Rajec, Nadrazna 328/27
0823/422111

vyroba tkanych kobercov, myka-
nych priadzi, obchodna &innost
manufacture of woven carpets,
woollen yarns, commercial activity

Lanarske a konoparske zavo-
dya.s.

908 51 Holi¢, Hollého 88
0801/3414,2322

vyroba lanovych priadzi, lanovych
motuzov, netkanych textilii, pota-
hovych a podlahovych textilii,
autokobercov, autopotahov, PP
motuzov, vriec a podkladovych
tkanin, pazderovych dosiek
manufacture of flax yarns, flax
cords, nonwovens, upholstery
fabrics and floor coverings,
automotive carpeting, seat covers,
POP ropes, bags and backings,
chaff boards

LEVITEX §.p.

934 36 Levice, Ku Bratke 5
0813/501

vyroba bavinarskych priadzi, bavl-
nenych a zmesovych tkanin,
postelného pradia, Satoviek, oble-
kovin, pracovného o8atenia, byto-
vych textilii, Gprava textilii
manufacture of cotton vyarns,
cotton and blended cloths, bed

Ndzov podniku:
Adresa:
Telefon:

Predmet ¢innosti:

Business Activity:

Nézov podniku:
Adresa:

Telefon:

Predmet &innosti:

Business Activity:

Ndzov podniku:
Adresa:

Telefon:

Predmet Cinnosti:

Business Activity:

Ndzov podniku:
Adresa:

Telefon:

Predmet innosti;

Business Activity:

Ndzov podniku:
Adresa:
Telefon:

Predmet &innosti:

Business Activity:

Nédzov podniku:
Adresa:

Telefon:

Predmet ¢innosti:

Business Activity:

linen, ladies dress cioths, suitings,
workwear, household textiles,
textile finishing

LUNAS.p.

95035 Nitra, S:.irova 51

087/28981

vyroba vrchnéro o eteného osate-
nia pre muzov. ze~y deti
manufacture of ~en’s. women’s
andchildren’swear

LUKO a.s.

064 01 Stara L.oovna, Tovarens-
ka 11

0963/22191

vyroba a Uprave D ezenin, konfek-
cionovanie

manufacture a~d fnishing of
knitted fabrics. ~a< ~g-up

LULLABY spol.sr.o.

034 01 Ruzompero<. Majere 13
0848/321418

vyroba posteire De:zne, potlaé
reznych tkanir. v, 0oz paplénov
manufacture of ned nen, printing
of grey clotns. —a~ufacture of
quilted covers

LUTE a.s.

984 32 Lulerec. Ge~erska ces-
ta1

0863/538-150. 148

vyroba a preda v ~arsxych tkanin
akonfekcie

manufacture a~d sale of woollen
clothsandclom™ ng

LYKOTEX a.s.

05080 Revuca, Priemyselna 306/9
0941/22241-5

vyroba technickych tkanin zo
sklenych  viaken,  Tanarskych
priadzi, tkanin, v&ivanych kober-
cov, textilii zdruhotnych surovin
manufacture of glass fibre indus-
trial fabrics, flax yarns, fabrics,
tufted carpets, textiles made of
secondary raw materials

MAKYTA-MODA a.s.

02025 Puchov, ul. 1.m&ja 882
0825/2411-15

damska a dievéenska konfekcia,
bavinené a vinené kabaty, saka,
kostymy, nohavice, sukne bitizky
ladie’s and girl's clothing, cotton
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Nédzov podniku:
Adresa:

Telefon:

Predmet éinnosti:

Business Activity:

Ndzov podniku:
Adresa:

Telefon:

Predmet &innosti:

Business Activity:

Ndzov podniku:
Adresa:
Telefén:

Predmet ¢innosti:

Business Activity:

Nézov podniku:
Adresa:
Telefon:

Predmet &innosti:

Business Activity:

Ndzov podniku:
Adresa:
Telefon:

Predmet ¢innosti:

Business Activity:

Ndzov podniku:
Adresa:

and wool coats, jackets, suits,
trousers, skirts, blouses

MAYTEX a.s.

031 17 Liptovsky Mikulds, ul.
1.maja 137

0849/24565

textiiné a odevné vyrobky, vyroba
plosnych textilii, lahkej $portovej,
damskej a panskej konfekcie
textile and clothing products,
manufacture of flat textile materi-
als, light sportswear, ladies” and
men’s clothing

Merina a.s.

911 60 Trendin, ul. M.R. Stefani-
ka19

0831/34051-5 .
vyroba vinenych éesanych priadzi,
tkanin a pletenin, konfekcie a jed-
notcelovych strojov

manufacture of worsted vyarns,
cloths and knitted fabrics, clothing
and single - purpose machines

MODUS s.p.

041 38 KoSice, Textilna 1
095/53712

vyroba pleteného vrchného odate-
nia, spodnej bielizne

manufacture of knitted outerwear,
underwear

NETEX §.p.

946 15761, Travnicka 271
0819/96262

vyroba potahovych latok, netka-
nych textilii, 3itie autopotahov,
pracovnych odevov, vyroba tech-
nickych textilif

manufacture of upholstery fabrics,
nonwovens, sewing of car seat
covers, workwear, manufacture of
industrial textiles

ODEVA spol.sr.o.

082 71 Lipany, ul. Kpt.Nalepku 4
0934/932221-4

vyroba vrchného osatenia, dam-
skej konfekcie, pracovného osate-
nia, sprastredkovatelska ginnost
manufacture of outerwear, ladies
clothing, workwear, mediatorial
activities

Odevné zavody kpt. Nalepku §.p.
08001 Presov, Masarykova 22
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Telefén:
Predmet &innosti-

Business Activity:

Nédzov podniku:
Adresa:

Telefon:

Predmet ¢innosti:

Business Activity:

Néazov podniku:
Adresa:

Telefon:

Predmet Cinnosti:

Business Activity:

Nédzov podniku:
Adresa:

Telefon:
Predmet innosti:

Business Activity:

Nézov podniku:
Adresa:

Telefon:

Predmet Cinnosti:
Business Activity:

N&zov podniku:
Adresa:

Telefon:

Predmet &innosti:

Business Activity:

Nazov podniku:
Adresa:

091/32501

vyroba pédnskych a detskych
odevov,  $portovych  odevoy,
jeansovych odevov, pracovnych
odevov

manufacture of men’s and chil-
dren’s clothing, sportswear, jeans-
wear, workwear

OZETAa.s.

911 34 Trenc¢in, Velkomoravsks 9
0831/262111

vyroba konfekénych odevnych
vyrobkov, zdkazkové Sitie, ob-
chodna ¢innost, vyskum a vyvoj
manufacture of ready made clo-
thing, bespoke sewing, trade acti-
vity, research and development

OZEXS.p.

08001 Predov, Masarykova 22
091/32501

vyroba panskej a damskej konfek
cie, Sitie Specidlnej konfekcie (po-
Ziarnici)

manufacture of men's and ladies
clothing, special protective gar-
ments (firemen)

PLETAS.p.

969 41 Banska Stiavnica, Ple-
tiarska 1

0859/22516

vyroba a predaj pleteného vrchné-
ho osatenia pre deti a dospelych
manufacture and sale of knitted
outerwear for children and adults

POLANAS.p.

984 36 Lucenec, ul. Radu republiky
0863/205

textilné vyrobky - véeobecne
textile products in general

PRATEX a.s.

022 28 Cadca, ul. A.Hlinku 3
0824/202

vyroba &esanych a polodesanych
vinarskych a pletiarskych priadzi,
bytovych textilii, zahrani¢no-ob-
chodné &innost

manufacture of worsted and semi-
worsted yarns, household textiles,
foreign trade activity

RANSAN s.r.0.

969 00 Bansk& Stiavnica, An-
tolska 16

199



Telefon:

Predmet &innosti:

Business Activity:

Nazov podniku:
Adresa:
Telefon:

Predmet &innosti:

Business Activity:

N&zov podniku:
Adresa:

Telefon:

Predmet &innosti:
Business Activity:

Ndzov podniku:
Adresa:
Telefén:

Predmet &innosti:

Business Activity:

Nézov podniku:
Adresa:
Telefon:

Predmet innosti:

Business Activity:

N&zov podniku:
Adresa:

Telefon:

Predmet &innosti:

Business Activity:

Nazov podniku:
Adresa:
Telefon:

Predmet cinnosti:
Business Activity:

200

0859/217 67

vyroba pleteného vrchného osate-
nia

manufacture of knitted outerwear

SELANKA §.p.

023 54 Turzovka, Predmierska 229
0824/933545-7

vyroba pletenych rukavic, giapok,
Salov, pleteného vrchného odate-
nia, pletenej bielizne

manufacture of knitted gloves,
caps, wrappers, knitted outerwear,
knitted underwear

SIPOX-STYL MODE spol.sr.o.
020 01 Puchov, Nabrezie Slobo-
dy522/1

0825/42011-14

vyroba ddmskej konfekcie
manufacture of ladies ready made
clothing

SkloplastTrnava $.p. s
917 99 Trnava, Strojarenska 1
0805/23791-5,25841-6

vyroba sklenych vidken, tkanin,
prepletov a rohoZi s pouZzitim skle-
nych vidken

manufacture of glass fibres, woven
fabrics, stitch-bonded fabrics and
mats emplozing glass fibres

SLOVENAa.s.

01061 Zilina, Kysuck4 3
089/621211

vyroba vinarskych mykanych pria-
dzi, vinarskych tkanin, tkanych ko-
bercov, prikryvok, farbenie textil-
nych materialov

manufacture of woollen yarns, wo-
ollen cloths, woven carpets, blan-
kets, dyeing of textile materials

SLOVENKA §.p.

975 67 Banska Bystrica, Striebor-
nénam.3

088/724431-6

vyroba pleteného vrchného o8ate-
nia, netkanych textilii a priadze
manufacture of knitted outerwear,
nonwovens and yarns

Slovenské lu¢obné zavody §.p.
981 11 Hnusta

0865/3141

vyroba filtraénych latok
manufacture of filter cloths

Nédzov podniku:
Adresa:
Telefén:

Predmet &innosti:
Business Activity:

Nédzov podniku:
Adresa:
Telefon:

Predmet innosti:
Business Activity:

Néazov podniku:
Adresa:
Telefon:

Predmet &innosti:

Business Activity:

Ndzov podniku:
Adresa:
Telefon:

Predmet innosti:

Business Activity:

Nézov podniku:
Adresa:
Telefén:

Predmet ¢innosti:

Business Activity:

Ndzov podniku:
Adresa:
Telefén:

Predmet ¢innosti:

Business Activity:

Nézov podniku:
Adresa:

Telefon:

Predmet ¢innosti:

Slovensky hodvab a.s.

905 35 Senica nad Myjavou
0802/2751

vyrobaVs a PES hodvabu
manufacture of VS and PES
filamentyarn

TASOS spol.sr.o.

01101 Zilina, Kysucka 3
089/20973,21893

vyroba damskej konfekcie
manufacture of ladies ready made
clothing

TATRALAN a.s.

060 27 Kezmarok, Michalska 18
0968/3101-5

lanarske a bavindrske vyrobky,
netkané textilie zo syntetickych
vidken, zahrani¢no-obchodna &in-
nost

flax and cotton products, nonwo-
vens made of synthetic fibres,
foreign trade activity

TATRASVIT a.s.

059 21 Svit, Mierova 1

092/559111

vyroba pleteného ogatenia, pan-
Suchovych vyrobkov, spracovanie
textiinych odpadov, obchodna
ginnost

manufacture of knitted clothing,
hosiery, textile waste recovery,
trade activity

TEAMTEX §.p.

990 01 Velky Krti§, Madacka 4
0854/217 31

vyroba vrchného Sportového o3a-
tenia

manufacture of sport outerwear

TEXICOM spol.sr.o.

034 50 Ruzomberok, Textiln& 23
0848/322041-9

vyroba bavinarskych priadzi, tka-
nin, netkaného textilu, pletenin,
konfekcie

manufacture of cotton yarns, wo-
ven fabrics, nonwovens, knitted
fabrics, ready made clothing

TEXTAP $.p.

984 32 Lugenec, Gemerska ces-
ta1

0863/24256

vyroba vindrskych mykanych pria-
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Business Activity:

Nédzov podniku:
Adresa:

Telefon:

Predmet &innosti:

Business Activity:
Ndzov podniku:
Adresa:

Telefén:
Predmet ¢innosti:

Business Activity:

Ndzov podniku:
Adresa:

Telefon:
Predmet ¢innosti:

Busiriess Activity:

Nazov podniku:
Adresa:

Telefon:

DBranmet &innosti:

Business Activity:

dzi, vinarskych tkanin, ponoziek
manufacture of woollen vyarns,
woollen cloths, socks

TEXING §.p.

911 01 Tren¢in, Kozudnicka 2
0831/28271

projektovd a inzZinierska organ-
iz&cia, textil-vSeobecne

project and engineering organiza-
tion, textiles in general

TOPEXS.p.

093 03 Vranov nad Toplou, Ceme-
mianska 547

0931/22241

pletené vrchné o3atenie, spodna
bielizen, pyzam4, nocné koSele,
[ahka konfekcia, detské pletené
vyrobky

knitted outerwear, underwear,
pyjamas, nightshirts, light ready
made clothing, children’s knitted
products

TRIKOTAS.p.

922 03 Vrbové, ul. J. Zigmundi-
ka 296/6

0838/92261-5

vyroba a predaj jemnej pletene;
bielizne, pleteného vrchného
o8atenia, gumoelastického tovaru,
bytovych a technickych textili,
spracovanie textilnych druhotnych
surovin

manufacture and sale of fine
knitted underwear, knitted
outerwear, elastic products,
household and industrial textiles,
textile waste recovery

VUTCH-CHEMITEX spol.sr.o.
01168 Zilina, ul.J.Milca 8
089/622418-19

vyskum, vyvoj, malotonazna vyro-
ba a sluzby v oblasti textilnej ché-
mie, textiinych technoldgii, ekolo-
gie a skusobnictva

research, development, small-
scale production and services in
the field of textile chemistry, textile

Vidkna a texts 2(4) 197-203 (1995)

Nézov podniku:

Adresa:
Telefén:

Predmet &innosti:

Business Activity:

Nédzov podniku:
Adresa:
Telefén:

Predmet ¢innosti:

Business Activity:

N&zov podniku:
Adresa:
Telefon:

Predmet ¢innosti:

Business Activity:

Ndzov podniku:
Adresa:
Telefén:

Predmet ¢innosti:

Business Activity:

Ndzov podniku:
Adresa:

Telefon:

Predmet &innosti:

Business Activity:

technologies, ecology and testing

Vyskumny ustav chemickych
vlakien a.s.

05921 Svit

092/56444,56225

vyskum a vyvoj chemickych vidken
a zariadeni pre ne, malotonédzne
vyroby, farebné  koncentraty,
SKTC-118, poradenskd ¢innost
research and development od man
made fibres and equipments for
MMF, masterbatches, SKTC-118,
advisory activity

VZORODEV v.d.

01180Zilina

089/23948

vyroba damskej konfekcie
manufacture of ladies ready made
clothing

ZEKON S.p.

07100 Michalovce, ul.S.Tugeka 23
0946/22740

vyroba a predaj pracovnej konfek-
cie, 8pecialnych vojenskych unifo-
riem, panskej konfekcie
manufacture and sale of work
wear, special soldier's uniforms,
men’s ready made clothing

ZORENA spol.sr.o.

917 64 Trnava, Hlavna 25
0805/23141-2

vyroba osobnej bielizne, odevov
ztkanin

manufacture of underwear, woven
garments

ZORNICASS.p.

957 12 Banovce nad Bebravou,
Textiina 4

0832/2371-5

vyroba osobnej bielizne, odevov
z tkanin, vysiviek a presivanych
textilii

manufacture of underwear, woven
garments, needleworks  and
quilted textile products

2C"
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