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I NVESTIGATI ON OF R EL/D0A'[ l ONAL TEXTI LES
PROPERTIES ON THE BASE CHEMICAL AND FLA)(

FIBERS

Karpova, E.E., Perepelkin, K.E., Srnirnova, N.A-

Sankt-fttersburg University of Technology and Design
^ Kostro ma Tec hn ol o gical I nstitute

The complex of mechanical properties of mixed lavsane-linen fabrics is studied in comparison with pure
linen ones. Two propedies are studied that determine the shape stability of textile materials - stress defor-
mation and creasing, especially impodant 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 Kornplex mechanischer Eigenschaften von Lavsan-Flachs Gemischgeweben im
Vergleich zu reinen Flachsgeweben. Untersucht wurden zwei Eigenschaften, die Formhaltigkeit derTextilien
bestimrnen - Deformation bei Spannung und das Kneiffen, die fUr Gewebe mit Flachs als Bestandteil sehr
wichtig sind. Vorgeschlagen wurde eine veruollkomnene Methodik der Bestimmung vorn Einfluss relativer
Luftfeuchtigkeit auf das Kneiffen der Gewebe. Zum Prognosieren des Gewebeverhaltens nach einer Kneif-
fung imVerlauf derZeit bendtigte man eine exponentiale Gleichung.

B pa6ore uccrenoBaB KoMtrJreKc MexaEErIecKtrx csoEcre .116EoJIaBcaEoBEfK rxanef B cpaBJIeBtru c
rrucro"[bHrHBrME. Paccvorpearr IBa cBoicrea, otrpe,qeJlrtlorrlre $opvoycrofuiusocrr reKcrErIbEbL(

MareptranoB - Ie0optt{aqut trptr pacrrrxeEtrtr g. cMuHaeMocrr, Koropa.rl oco6esno Ba}I(Ea IJrt
-rrI)trocoIeplKalrltrx rxasetr. flpeg:roxena !'coBepllreEcrBoBaEEa-rI MeroltrKa nnfl otrpeIeneEEr BJru.aEErI

oruoctrTeLEoi x;ra;xuocru Bo3lyr(a Ea cMunaeMocr!, rrauei. [, lx upolno3upoBaunt rroBeneuur rxasefr.
troc.u c cMtTtrr Bo Bpe Me Hu ac'.troJrb3oBaEo 3Kc'troEe EqtraJrbEoe ypaBEe Hae.

Skurna sa komplex mechaniclqich vlastnostf zmesnlch lavsan-lhnovfch tkanfn v porovnanf s disto lhno-
vlmi. Skumaju sa dve vlastnosti, urdujucetvarovu stdlosttextilnfch rnateridlov - deformdcia pri pnutf a krdi-
vost, ktord je pretkaninysobsahom l'anu obanld5td6leZitd. Navrhnutd jezdokonalend metodikastanovenia
vplyvu relat(vnej vlhkosti vzduchu na krdivost tkanfn. Na prognozovanie chovania tkanfn po pokrdenf v dase
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. lt 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 propefties of fab-
rics. The present question is not studied well enough
though at a wearing of elothing this factor usually is

148

distinquished from standard conditions (65 %
relative-humidity and 20 "C). Almost 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 comfoft-conditions (65 %
r.h.,2Q "C) an underclothing's humidity is higherthan
e 5 % r . h . [ 1 ] .

ln 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 tor 24 hours in the humidity chamber. The
angle-recovery of the samples were defined at 65 o/o

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). lt can be of in-
terest to relate this propedie to the corresponding a
fabric sstretching.

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 Yo 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
nours.

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 abilityto re-
covery of original state form. A values of the angle-
recoveryatthetimeof relaxation = t hourarefrom 10
ok to 40 % more as compared with the investigation
at standard conditions. The results of these tests are
given inTable 2.

That way the ability to the crumbling of flax fab-
rics at maximum relative-humidity doesn t increase
how there is showen in the literature l2-sl.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 possibilityto realise a
fo rced- ru bbery deformation.

Table 1 Characteristics of fabrics

Number of
sarnples

Compo-
sition

of fabric,
%

Linear
density,

tex

Quality of
threads in

1 0  c m

Surface
density,

grlm
Thicknoss,

mm

1

100 flax

warp
weft

46
46

180
156

0,50

2

50 flax
50 polyesters

warp
weft

62
62

170
163 180 0,61

50 flax
50 polyesters

warp
weft

5b

co

173
148

190 11

Table 2 Data of the sample's angle-recovery and equation s
co nstants at the d ifferent relative-h um idity.

Number
of

samples

Time,
min

The angle-recovery The constants

6 5 % 9 8 %

6 5 % 9 8 %

q

6s%TsB%
I 6

60

30

34

38

54

zc
1 ,47  0 ,62

26,5
0,32 0,35

2 (

60

98

1 0 5

100

112

o6

1 , 8 0 I , U O 0,31 0,33

5

60

132

138

132

t 4 u

122

t 1 . J

a r  I  z 2,O2 0,26 0,23

Notex; t Data of warp threads are anologous to weft threads.
Here's facts for waro 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:

d, = n- [1-exp(-k t)]  (1)

where or - sample's angle-recovery in the
time r, degree,

u", - top sample's angle-recovery
degree,

t  -  t ime,  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 - A,97 * 0,99. The calculated
curves and the experimental results are showen in
Fig. 1. lt 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 %o r.h.
fl-able 2 ).The values of equation s coefficients (1) and
the crumpling of flax-polyesters fabrics at the humidi-
ty's increasing dont change. This fact can be explain
by the hyd rop hob ic ity of po lyesters com po nent.

Besides the present method we have valued the
fabric s crumpling by the method is offered in the lit-
erature and described in the paft "lntroduction" (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 f rom 40 to 45 % worth as compared with the
investigation at 65 % r.h.The executed experiment al-
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iow to illustrate the difference of two these methods
the inf luence of surrounding's condit ions the angle-
recovery afterthe bending with the compression.

The results of investigations at the crumpling.

The analysis of kinetic curves of the angle-
recovery shows that the relative-humidity at the flax-
content fabrics'crumpling have a considerable influ-
ence on the character of curves. First of all the bal-
ance's state has the samples are conditioned at the
maximal humidity and are relaxed at standard condi-
tions - after the rest's time of 20 minutes. Next time
from 20 to 60 minutes - we can see an unimportant
closing of the samples (the decreasing of angle-
recovery): about 1-2 degree.This fact makes impossi-
ble the approximation the kinetic curve by exponen-
t ialequation [1]atthe relaxational period 60 min.

The samples investigated at the relative-
humidity 65 % reach nearly ful l  balance in 60 minutes
of the relaxational time. Two described curves have
an identical character. They are moved parallely one
to other because of the different values of elastic de-
format ion (F ig.1,  curves 1,2) .

The curve 3 in Fig. 1 correspond to the kinetic
change of the angle-recovery at 98 %o r.h. Preliminary
the samples are conditioned at the same relative-
humidity. This curve doesn't look like two others. lt
has more bulging kind. The samples don't  reach the
balance's state in 60 minutes of the rest 'st ime.The re-
versible deformation is 1 ,4 time more than at the stan-
dard conditions. The increasing of it take a place be-
cause of the rubbery deformation's growing. The
value of elast ic deformation in this case an unimpor-
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
f ibercontent (Fig.2).

The results at the stretching

The investigation of f lax and hal l f lax fabrics're-
laxational properties at the stretching have con-
ducted at two regimes: one of them is at the constant

6 0 '  1

50  -  - \ -  -  - : :  - - -  - - -  \

,4,

4 0 -  2
L - tat-- {+----Ji

? n _  
-  

?
v v  t .. \ " - . . . .  \ - - - ' ) - - - - /
Z V

r o f

60
t  mln"

Fig. 1 The kinetic of angle-recovery after flax fabric's crumpling:
1 - samples are conditioned at g8% r.h., the relaxation is at 65%6 r.h.
2 - samples are conditioned at 65% r.h., the relaxation is at 65% r,h.
3 - samnles are conditioned at 98% r.h., the relaxation is at 98%" r.h,

1 5 0

A
L-Y]__

20 r ,min

Fig. 2 The change of relaxation's relative speed ( )/ a" afler the sam-
ples crumpling

'1. flax samples are conditioned al98% r,h,, the relaxation is at
98% r.h,

2.flu< samples are conditioned at 98Vo r.h., the relaxation is at
65% r.h.

3. flax samples are conditioned at 650lo r.h,, the relaxation is at
65ok r.h.

4, flax-polyesters samples (30% flax) are conditioned at650/o
r.h., the relaxation is at 65% r.h., the relaxation is at 65% r.h.

weli

(

30

25

20

1 (

1 0

5

Q,2

0,6
i - - l  I  1 1+ i  + l

i l  t _
f  l l - -  l 1 l - ,  o , z l . , l '  "  i

l-, 
o,u i rl

' i  r l  f -  l ' l
tirtL-r-Eg- ''' i'irs i [t-i

401 0

uarp weft warp

Fig.3 The diagram of changing the deformation s components
at the stretching of flax-content fabrics (a E" - the elastic

deformation, a Ep - the permanent deformation)
a - at the constant lengthening
b - at the constant tension
1 - 100% od flax
2 - 50% of flax and SQo/o of polyesters
3 - 30% of flax and 70%o of polyesters
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tension of the samples (25 N), the other - at the co-
stant lengthening (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-content's kind. The addi-
tion of polyesters fibers to the flax fabrics from 40 to
7A % 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 is r = 0,75-0,85. In vir-
tue of this relat ion we can prognosis the inf luence
relative-humidity on the flax-content fabrics' beha-
vior at their stretching.

Conclusions

1. In the present work we have suggested the
method for definit ion of the relat ive-humidity inf lu-
ence on one of important flax-content fab-
rics'qual ity c haracteristics - the cru m pl i ng.

2. At f i rst i t  has establ ished that the crumpling of the
flax fabrics at the maximum relative-humidity
(98 %) increas the samples'abi l i ty to recovery their
ordinary state form.

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

Sk[maju sa pololanov6 tkanirry s rdznym podie-
orr polyesterov!'ch vldken a porovnavalu sa s l'ano-
vlrni tkaninami. Zvla5tnosti deformacie a relaxdcie
tkanin s obsahom I 'anu bol i  sk0mane pri  ohfbani so
stlacenim (pokrdenr) a napinani. ReZimy experi-
mentalnych vfskumov imituj0 podmienky pouZitia ma-
teridlov beZnej spotreby: reZimy deformdcie, vlhkost
vzoriek a prostredia, dobu relaxdcie.

V prAcije navrhnutd metoda stanovenia vplyvov
relativnej vlhkosti vzduchu na jednu z najdoleZitej5fch
charaKeristfk akostitkanin s obsahom I'anu - krdivost.

Na popis kinetiky uhla relaxAcie vzoriek po
pokrdenisme pouZil i  exponencidlnu rovnicu typu rov-
nic Kolrausha, umoZfrujucu prognozovanie re-
laxadnfch procesovv6ase. Vypocitan6 koeficienty
rovnice i lustruju rozdielv stupnia nichlost i  relaxdcie

vtdkna a textit 2(4) 148-151 (1995)

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 crum pled fab ric.

4. Flax content fabrics' behavior at the bending with
the compression and at the stretching correlate
each with other.The using of this correlat ion al low
to prognosis the fabric's conduct at the stretching
by the characteristic of the crumpling.
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tkanfn v zdvislosti od vldkniteho zloZenia materidlu
a v lhkost ivzduchu.

Po pnnikrat bolo zisten6, 2e pokrdenie lanovych
tkanin pri maximalnej relativnej vlhkosti vzduchu
(98 %) zvy5uje schopnost vzoriek k relaxiicii ich
rnichodzieho tvaru v porovnani so skrj5kami v nor-
malnych podmienkach (65 %). Hodnoty koeficientov
rovnice a krdivost I'ano-lavsanovr/ch vzoriek sa pri
zvf 5en i vl h kosti prakticky nemeni a.

Zisten6 je koreladnA zAvislost medzi prulnymi
zloZkami deformAcie tkanin s obsahom lanu pri
napfnanf a pokrdenl.

Vfsledky uiskumov moZu byt vyuZite pri projek-
tovani a nirobe inirobkov z tkanin s obsahom lanu
aIieZ pri prognozovant ich vlastnosti podas ich pou-
Zivania.

VYSKUM REL/N)OACNYCH VLASTNOSTI TKANIN NA BAZ,E
CHEMICKYCH A IANOVYCH VLAKEN

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

San kt- ft terbu r g skd itdt na u n iv e nita te c h n o I o g i e a d izaj n u
' Kost ro m sky techn o I og i cloj' i nitifut
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NEW LIGNIN DERIVATIVES AS DISPERSANTS FOR
DISPERSE DYES

Demianova, V., .Ko5fkove, 8., Hodul, P

Fac u lty o f C he m i cal Te c h n o I o gy, ST U, B rati s I ava
'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 io suggest their
prospective utilization in textile industry as low as cost environmental f riendly dispersants.

Das lignin gewonen aus dem Fichtenholz mittels Methanol bzw. Ethanol wurde chemisch modifiziert und
die erhaltene Produkte wurden als Dispergiernrittel beim Fdrben von Polyesterfasern mit
Dispersionsfarbstoffe untersucht. Die erzielten Ergebnisse haben auf eine Perspektive fUr solche Produkte
als b i I li g e un d u mweltf reu nd I iche Texti I h i lf smittel gezei gt.

JJepurarr,r .[ErEuHoBLr{ trpoIyKToB Bo3atrKanrrltry B npoqecce ne:rurnn$uKaqnn lpeBecuurr pacrBopaMtr
MeTaIIOJIa eralroira 6rr,ru ucJrenoBalrhr KaK l luctrepraropLr IJIJ{ IEcuepcusly xpacrre:rez B trpoqecc.e

Kparl lenut uo:rue$npurly Bo"rIoKoIt f lo,ty. lggtrbre pc3y.aLTarbl IroKa3r,tBalor Ha trepcrleKTuBy nepuBaroB z3

TOTIKU gpelJu,fi KaK !e IrIe BLIK U !JlOB.IeTBOpuTe.{bIIbIX TCKcTUn}Bbf{ BctroN{oIaTeJIbBbX BeIIIecTB

Derivdty ligninovlich produktov vznikajricich v procese delignifikdcie dreva organichimi rozpu5tadlami
(metanol/etanol) boli Studovan6 ako dispergdtory dispeanych farbiv v procese farbenia polyesteroqich
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 padial replacementfor phenolformaldehyde
resins used in plywood.

The uti l izat ion of organosolv l ignin 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 l ignins after modif icat ion as
disperging agents in text i le industry.

EXPERIMENTAL

Materials
Organocell  l ignin (OL) (Organocell  Gm bH Corp.,

Munchen) 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 concentrat ion of 18-2BYo, is
added (165'C, 60 min).

Alcell l ignin (AL) (REPAP technologies lnc.,
Valley Forge, Pa, USA) is by-product produced from
cooking of mixed hardwoods with a ethanol/water
m ixture (1 :1 ) at 1 95"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 I and ll.The analogical conditions were used for
the preparation of dispersant ll l and lV from Alcell
l ignin. Further dispersant V-Vl were prepared using
20% H,O, at  pH 12l4 l . ln  addi t ion,  a ser ies of  su l fo-
nated dispersant Vll-Vlll was obtained by treatment
of both l ignins with of combination of sodium sulf i te
a nd molecular oxygen u nde r vario us cond itio ns [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 disoerse Red
54 were measured with ICS-Texicom.

RESULTS AND DISCUSSION

Co-products of organosolv pulping of wood,
organosolv and Alcell l ignin having average molecu-
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lar mass M* 3300 and 2000, respectively, were tendency to stain textile fibres as compared with the
subjected to oxidative modification under various synthetic low-colored dispersants [6]. Therefore the
conditions using molecular oxygen and/or hydrogen staining properiies of organosolv lignin-based
peroxide as oxidation agents. All types of chemical dispersants were investigated. Table 2. and Fig. 2
modif ications used increased rather the solubility of show the data of polyester fiber swatches staining of
both l ignin preparations. Since, the obtained l ignin l ight derivatives of organosolv l ignins. The values
derivatives l-Vlll are biologically degradable, they obtained indicate that most of dispersants tested
were tested as dye dispersants during the actual cause staining on the similar levelas REAX 85A.
dyeing of polyester fibres in high-temperature
process.

The effect of dyeing was evaluated on ICS- E ro
Texicom by determination of the colour deviation of 3
the dyed polyester fibres as well as by measurement 3 uo
of the reflectance curues. The values obtained are H
sumrnarized in Table 1. and in Fig. '1. The standard E .o
dyeing by application of KORTAMOL NNO and REAX t'

B5A was used as a control. The color deviations of
polyester fibres dyed with disperse Red 54 showed
that a dispersing abi l i ty 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 l ignin f rom spruce wood
are more convenient for application in dyeing
technology.

Table 1 Color deviations AE CIVLAB of polyester fibres after dyeing

at  130'C wi th C. l .Disperse Red 54,  D65, 10",  pH 5 wi th d is-
persants from organosolv l ignins

r- (nm)

Fig. 1 Reflectance curves of PES fibres after dyeing with disperse
Red 54 at 130'C

Kortantol NNO
Reax 85 A
vi l l

IV

Table 2 Color deviations aE CIVLAB of polyester fibres after stai-
ning at '130"C witfr dispersants prepared from organosolv
l ign ins

It is know that major disadvantage of sulfonated
alka l i l ign in and l ignosul fonate d ispersants is  the
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3 ,6 t E . -:), ) - n R -2 ,9 1,s  G(G)

il 4 , 1 1 , 2 -3.7 1 A - Q O l , I Lr(\.r,/

i l l 2 1 - ?  r r -0,4 - 1 , 8 1,0 c(c)

IV 0 ,5 - 0 , 1 N J i t 0,3 G(G)

1 R 1 0 - n o 1 . ' l 1 . 4 0,3 G(R)

VI 4 . 4
1 1 - Q n -2 ,1 0,2 G(R)

vt l 6 ,9 t r F -6,6 0,e G(R)

vil l 0 ,3 c,0 0 ,1  G(B)

Dispersant A E A L n b A H

I R 2 -5,0 1 0 6.2 6,4 1,3 R(B)

tl -6,8 ^ 2 q q 1 ,2  R(B)

i t l n r . N E ( a 2,2 G(G)

IV 6 , 4 0 ,9 | , t o ,  l t i,2 1,5 c(G)

1 , 6 7 . 1 7,2 1,5 c(c)

VI t , 1 -6,4 -0,6 3,6 3,6 0,7 G(G)

vt l , 1  1 - 1 . 8 n ' l 3,6 0,2 c(G)

vi l l 6 ,7 1 , 4 n o 1 , 0 1 ,3  R(B)
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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 DERIVAry AKO DISPERGATORY PRE
DISPERZNE FARBIVA

Demianova, V., Ko5fkove,8., Hodul, P.

Chemickotechnologicka kkulta, STU, Radlinskeho g, 812 37 Bratislava
'Slovenskd akaddmia vied, Bratislava, SR

Ligniny ziskan6 del ignif ik6ciou organickymi
rozpU5tadlami s M",2000 - 3300 sa oxidadne modifi-
kovali kyslikom a peroxidom vodika, pridom sa ziskali
lep5ie rozpustnd derivdty, ktor6 su biologicky
odbf ratel'n6.

Sledovala sa ich disperga6n6 [6innost pri

farbenf PES vldkien disperznymi farbivami vysoko-
teplotnfm sposobom.

Na zAklade hodnotenia farebnfch odchyliek na
pristroji ICS Texicom sa ukAzalo, 2e dosiahnutd
nisledky sU porovnatel'n6 s komerdnfm typom
dispergAtora (REAX 85 A).
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SURFACTANT ON THE BASIS OF ALI(YLATED SULPHATED
OLIGOSAGCHARIDE

Tal6ba, P., Srokov6, 1., Hodul, P.

FaculA of Chemical Technology, STU Bntislava
Slovak Bepublic

Thepresentworkreportsnewalkylatedsulphatedoligosaccharidederivativeswith(d.s.)"=9.91 -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 efficiencv and the antiredeoosition 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 lR
Analyse charaKerisiert. Die OberfliichenaktivitAt der wasserl6slichen ProduKe ist gewertet worden. Sie
erweisen die Senkung von Obedldchenspannung, das Emulgierverm6gen und das Schmutztragev-
ermOgen.

B paSore vrr gadv trolroroB(y HoBoro aJrL(E:rtrpoBaEEoro cynr$ara oJrrroca-{aptrna co cretreEf,rcl

3aMeqeuut 0.01 - 0.1, (apaKTtrpu3oBaEgoro aJIeMeETapEBlM aEartr3oM tr yJrlTpaKpacEHM ctreKTpoM.
flogroronnenard golopacrsopnurm lepurar tr3lalarct c rotrrx 3pestrt cBotrcrB troBepxnocrno - a(TEBEbf(
BetrIecrB. !,eprrarr,r cBotrcrBeEEo troutrxaror rloBeprEocruoe Hatrprlr(eEtre, ouyrmraquoanrri n
aErupeletro3 trqzoxulrz adl$exr.

V prdci sa popisuje priprava no4ich alkylovanich sulfdtov oligosacharidov s (d.s)^ = 0. 01 - 0.'l , ktord sa
charakterizovali elementdmou analizou a l0 spektrami. Pripravene vodorozpustnd derivaty boli Studovand
z hl'adiska vlastnostf povrchovo-aktivnych latok. Vyznacuju sa zniZovanfm povrchov6ho napdtia, emul-
gadnou ddinnostou a antiredepozidnf m efektom.
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INTRODUCTION

In the preparation of biodegradable sudace -

active substances, a saccharide or a water soluble
polysaccharide (hydroxyethylcellulose - HEC, carbo-
xymethylcellulose - CMC) can be used as a hydro-
philic component. lts subsequent hydrophobisation
by alkyl or acyl halogenides (number of carbon atoms
C,o - 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.
Someof them are listed inTab.l [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.Oo -DMF and by
subsequent reesterification of cellulose trinitrate
with a SO3-DMF complex [5] or another sulphatation

wekna a tadit 2(4) 155-159 (1995)

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 pro perties).

They have been used as antimigration agents,
latex stabilizers, thickeners in printing pastes,
antistatic agents in the paper industry in the dye
production sectoror in 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-l_and OS-ll with
PPS 5-6, (d.s.), = 2.3 and PPS 10 - 1 1, (d.s.). = Q.6,
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
lhe polymerisation 9eglee PPS = 160 and
M,= 26 000 g.mol 'an6 pp$ = 220,M,=35 640 g.mol- '

1 s95)
t c c



Sulphating system Type of reaction d. s.

quasihomogeneous

heterogeneous

heterogeneous

heterogeneous

quasihomogeneous

quasihomogeneous

quasihomogeneous

quasihomogeneous

homogeneous

heterogeneous

nomogeneous

quasihomogeneous

1 . 0 - 2 . 0

0.9

0.6-2.8

1 . 8

1 .9-2 .8

2 . A

1.3-2 .0

1 .5-2 .6

0 . 3 - 1 . 1

0.2-0.5

0.4-0.8

a .7  -1  .2

Table 1 Suruey of procedures for cellulose sulphatation

Table 2 Alkylation of sodium salt of oligosaccharide sulphate
with LaBr

respectivety. enS and M- were determined from the
results of determination of the limiting viscosity
number using the Ubelohde viscosimeter.

Chlorosulphonic acid, 1-dodecanebromide
(laurylbromide) and al l  used chemicals were of
analytical grade purity, water used forthe preparation
of solut ions was dist i l led.

The lR spectra were measured in KBr pellets,
using a PV 9800 FTIR apparatus (Phil ips Analyt ical).
SurJace tension was determined at 25"C according to
ret.l7l using the Lecompte du Nouy apparatus. The
critical micelle concentration (c.m.c.) was estimated
from the plot of the sudace tension as a function of
log concentration. The ability of the prepared deriva-
tives to form foams was determined at 25'C by the

I ' iA

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 overa period of time.
The antiredeposition efficiency was determined by
the method of Stupel 110l 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-
RrDE (OS-r) By MODTFTCATTON OF MTCROCRYS-
TALLINE OR REGENERATED CELLULOSE BY
cHLOROSULPHONTC ACrD [1 1 ]

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
cel lulose (3 g).After 10 min of st irr ing, 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 3OO cm3 of
ethanol and then isolated by filtration. The product
was dissolved in 40 cm3 of water, precipitated into
200 cm' of ethanol, f i l tered and f inal ly dried in a
desiccator over phosphorous pentoxide for 3 - 5 h.
Yield of the product:7.7 g(d.s.)r= 2.3
Elemental analysis: w,(calc.):39.69% C, 4.31% H,
13.90% S, w,(found):39.40% C,4.22yo H, 13.70% S.
lR spectrum (KBr pel let),  r , /cm ' :3429 (OH),1385
(so,).,, 117Q (SOJ..

By a similar procedure was prepared a sul-
phated oligosaccharide from regenerated cellulose
(OS-l l ,  (d.s.),= 9.6;.

ALKYLATION OF OLIGOSACCHARI DE SUL-
PHATE BY LAURYLBROMIDE

(l-ABR)

Alkylation of OS-l and OS-ll was carried out
under heterogeneous conditions in DMF, analogically
as it is described in [1, 21, and under homogeneous
condit ions in a DMF-H,O (1:1)system using NaOH as
catalyst [1].

a) Alkylation of oligosaccharide sulphates
with LaBr under homogeneous condition$
(OS-La-1, OS-La-ll)

^ ,' n(OS): Reaction
uomPouno nr lado ,  medium

i

Reaction
t ime  i

w (calc.\/%

w (found/%

H

21.43 2.58 17.46
21.50 1 Z.0 t  16.95

29 .94  3 .84  10 .43
2e.8e 3.e8 I e.6o

208e 1 r r ,  1  , r . ro
20.63 2.61 I  16.08

j  O . S .
1
I

l_
i
I
i  0 . 1
I
I
I
I

i o.or
i
I

I

I
I

i  o . r
i

I
I

t . 3

3 .0

i
OS-La- l  '1 :5 

,  H,O-DMF
i

t

i

O S - l  a - l l '  ' 1 : 5  
H  O - D M F

OS-La- l l l  I

'  compound prepared f rom regenerated cellulose

vtakna a textit2(4) 155-159 (1995)



OS-La-l i 3 484
i

OS-La-l l  i  3 453

OS-La- l l l l  3  454
1

2926

2928

2926

2 855

2 Bs6

2 855

1 162

1 1 - 7 4
I  t l +

1  1 6 8

1 375

1  4 1 9

1 380

Table 3 lR spectral data of the synthesized compounds

Table 4 Ernulsification efficiency for derivatives expressed as height
of cream column formed as function of storaoe time after
5 min (h,).  t  h (hJ and 24 h (hJ

cornpound rr, 
oil layer (creant l4yer) 

h. Type ot
- -  -  c r T r u r S r o r

i m m : m m i m m i - " -

r ' \ a -  |  ^  |  n /o \  n /o \  a l a \  nn^ ,os-La-l o(2) 0(3) r 2(6) oM

oS-La-ll 0(4) i 0(5) 0(7) i o/w

OS-La-l l l  0(1) o(2) 3(6) '  O/W

4.7 g of OS-l was dissolved in 45 cm3 of water. A
solut ion 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 LaBr in 30 cmrof
DMF was added dropwise for 20 min while st irr ing.
The reaction proceeded 1.5 h at 50 "C. After cooling
the reaction mixture to room temperature, the
mixture was ooured into 800 cm'of ethanol. The
product was filtered, washed with 200 cm'of ethanol
and f inal ly dried in a desiccator over phosphorous
pentoxide for5 - 6 h in vacuum.
Yield of the product:4 g, soluble in water
OS-La-ll was prepared by a similar procedure from
OS-l l .  Reaction condit ions and results of elemental
analysis are l isted in Tab. 2. lR spectra (KBr pel let,
r ; /cm ' )are g iven inTab.3.

b) Alkylation of oligosaccharide sulphate
with LaBr under heterogeneous condi-
t ions (OS-La-l l l )

OS-l (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. Atter
cool ing to 30"C, 9 g of LaBr (wt. rat io 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 cm3 of ethanol. The product
was f i l tered, washed with 200 cm'of ethanol and
final ly dried in a desiccator over phosphorous
pentoxide at room temperature for 24h.
Yield of the product: 1.9 g, soluble in water

Reaction condit ions, results of elemental
analysis and lR spectra (KBr pel let,  r , /cm') are given

vtakna a textit2(4) 155-159 (1995)

inTab. 2 - 3.

RESULTS AND DISCUSSION

In the present work we prepared a specifically
substi tuted laurylated ol igosaccharide sulphates
with interesting surface - active properties. ln the first
part of the work we had prepared a water soluble
oligosaccharide sulphate, which was alkylated by
laurylbromide. The second pad of the work was
aimed at studying the properties of the prepared
derivatives in terms of surJace - active properties.

For the preparation of the sulphated oligosac-
charide we used both microcrystalline and regener-
ated cel lu loses wi th M- = 20 178.  PPS = 160.  and
M., = 35 640,PPS = 220, respectively. These were
esteri f ied by chlorosulphonic acid in pyridine [3, 11].
In preparing sulphated ol igosaccharide from micro-
crystal l ine cel lulose (OS-l) and regenerated cel lulose
(OS-ll)the respective, d. s. values (calculated f rom the
results of elemental analysis with regard to the
content of S in Yo) were found to be 2.3 an 0.8.
Prepared derivatives OS-l and OS-ll were character-
ized by lR spectroscopy with characteristic bands
corresponding to vibrat ions (OH) 3422 cff i ' ,  (SOJ..
1383 cm 'and (SO,), 1170cm '.  pp-S vatues calculated
from the results of determination of the l imit ing
viscosity number for OS-l and OS-ll derivatives were
found to be 5-6 and 10-1 1, respectively.These values
confirmed the degradation of the stading cel lulose
due to a h ighly  ac id ic  medium [6,  1  1] .

OS-l and OS-ll derivatives were alkylated by
laury lbromide homogeneously  in  a DMF/H,O (1:1)
system [1]and heterogeneously in nonaqueous DMF
11, 21.In both systems NaOH was used as catalyst.
The mole rat ios OS-l (OS-l l) :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 (OS-La-|,  OS-La-l l ,  OS-La-l l l )  with (d.s.)"
0.01-0. '1, which were determined from the results of
elemental analysis.

Alkylated derivatives were characterized by lR
spectra fl-ab. 3) with characteristic bands corre-
sponding to vibrations of OH groups (r, (OH) = 3453-
3484 cffi. ', sulpho groups (r, (SO),. = 1375-1419 cm ',

r'(SO,), = 1162-1174 cm ') and bands corresponding
to the lauryl chain (,,(CH,) = 2926-2928 cffi ',
r'(CHr) = 2555-2856 cm'). These values are in
agreement with data available in literatu re 1121.

In a further part of the work we investigated for
the derivatives prepared the following characteristic
properties of surface - active substances: surface
tension, cr i t ical micel le concentrat ion (c.m.c.),  abi l i ty
to form a foam, emulgation and antiredeposition
efficiency.

Sur-face tension was measured by a tensiometer

t c /



Compound
Degree of whiteness Antiredepos.

efficiency
u, yoBefore

washing
After

washing

cMc

OS-La-l

OS-La- l l l

A

B

0.8437

0.8535

0.8540

0.8560

0.8460

0.8450

0.4710

0.4190

0.4215

a.4748

0.4993

0.4160

1 2 . 8 6

0.69

1 . 2 6

1 3 . 3 6

1 9 . 3 7

Table 5 Antiredeposition efficiency of synthesized derivatives
(OS-La-l and OS-La-ll l)

A - cotton fabric scoured in a bath containing 0.5 ml of GMC
(c = 5 g.c jm )  and 0.5 rr l  of  OS-La- l  (c = 5 g.dnr J

B - cottotr fabric scoured in a bath containing 0.5 nrl of CMC
(c = 5 g.dm )  and 0.5 ml of  QS-La- l l l  (c  = 5 g.dm )

C - cottori fabric scoured in a bath of soil without the addition
of atr atttiredepositiott agetrt

Antiredeposition efficiency was calculated from the relationship

X r - X t

U = 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-t-a-l of OS-La-ll l
derivatives

using the Lecompte du Nouy method at 25'C and a
concentrat ion range 1 0-0.01 g.dm '.  The synthesized
derivatives OS-La-l and OS-La-lll exhibited a typical
plot of sudace tension versus log concentration
(Fig. 1). The OS-La-l l  derivative did not exhibit  a
significant drop of sudace 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
vun,u = 57.6 mN.mt and \ ' , , r ,nr  = 39 '8 mN.mt.  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-l and OS-La-l l i  were 1 .1 7 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  signif i-
cant frothing properties (respective heights of the
frothing column after running out of the last drop and

1 5 8

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-|, OS-La-ll, OS-La-lll) were determined on
the basis of emulgation of paraffinic oil dyed by
SUDAN lV. We investigated the stability of 10%
emulsions of the o/wtype 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 sur{ace of the suspension atler 24
h.The stability was expressed as a height of cream oil
column formed after various times: 5 min (h,), t h (h,)
and24 h (h.). lt is evidentthat 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 parl 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-l: O.69% and OS-
La-lll .1.26%).At the same time the synergistic effect
of derivatives with CMC was examined.Adding 0.5 ml
of the OS-La-l 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%

f[ab. 5). Thus, in comparison with the value for CMC
(12.86%), the eff iciency increased by 50%.

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

70

T
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40
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Fig. 1 Surface tension (v) as a function of log concentration of

OS-La compounds at 25"C
1 .  OS-La- l  (c .m.c .  =  1 .17 g,dm ) i
2, OS-l-a-l l l  (c.m.c. = O.7 4 g.dm J
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V praci boli pripravend Specificky substituovan6
laurylovane sulfety oligosacharidov so zaujimavlimi
povrchovo-aktfvnym i vlastnostam i.

V prvej dasti prace sa pripravil vodorozpustn)i
sulfdt oligosacharidu, ktory sa alkyloval laurylbromi-
dom. Na pripravu sulfetu olrgosacharidu sa pouzila
mikrokryStal ickA celuloza t_V, = 2O 178 a PPS = 160
a regenerovane celuloza s M- = 35 640 a PPS - 22O,
ktore sa esterifikovali kyselinou chlorsulfonovou v py-
r idfne [3, 11]. Pripraven6 derivaty OS-l ( (d.s.),  = 2.3)
a OS-ll ( (d.s.), = 0.8) sa charakterizovali l0 spektrami.
Z vlsledkov stanovenia limitneho viskozitneho cisla
sa pre OS-l a OS-ll derivdty vypocital PPS, t<toni bol
pre OS- l  5-6 a pre OS- l l  10-11.  T ieto hodnoty
potvrdili degrad6ci u vlichodiskovej celulozy vplyvom
silne kysleho prostredia [6, 11].

Derivdty CS-l a OS-l l  sa alkyloval i  1-bromdo-
dekanom (laurylbromidom -LaBr) za homogennych
podmienok v prostredi H,O/DMF (1:1) (1) a za
heterog6nnych podmienok v bezvodom DMF (1,2).
V oboch pripadoch sa pouZil NaOH ako katalyzator.
Varirovanim reakdnfch podmienok pri alkylacii flab.
2) sa pripravili vodorozpustn6 laurylovan6 sulfdty
ol igosacharidov (OS-La-1, OS-La-l l ,  OS-La-l l l )
s (d.s.). = 0.01 - 0.1 (stanovene z vfsledkov ele-
m e ntdrnej analy zy). Al ky lova n 6 de ri vdty sa c h ara kte-
rizovali lC spektrami [ab. 3), Kor6 potvrdili pritom-
nost sulfo skupin a laurylovfch retazcov.

V druhej dasti prace sa u pripravenfch de-
rivatoch (OS-La-1, OS-La-ll, OS-La-lll) Studovali
vlastnosti povrchovo-aktivnych ldtok (povrchov6
nap6tie a kritickd micelova koncentrdcia (c.m.c.),
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pe n ivost, em u lgad n6 a anti redepozidna uO i n nosf).
Syntetizovan6 derivAty OS-La-l a OS-La-lll

vykazovali typicku zdvislost povrchovdho napAtia od
log. koncentr6cie (Obr. 1). U derivAtu OS-La-ll
nedo5lo k vyrazndmu poklesu povrchov6ho napAtia,
6o srjvisi s vel'mi mallm stuphom substitucie alky-
iovfch skupin (d.s. = 0.01) f l-ab.2). Hodnota minim6l-
neho povrchov6ho napAtia pre derivAt OS-La-l bola
vv rN= 57 .6  mN.m'a  p re  OS-La- l l l  \ , r , *=  39 .8  mN.m' .

Stanovenim penivosti Rossovou-Milesovou
metodou sa zistilo, 2e pripraven6 derivdty sa
nevyznaduju vyraznymi peniacimi vlastnostami
(niSka penov6ho stlpca po vyte6eni poslednej
kvapky bola h,  =24 mm a po 5 min hr=20 mm pr i
koncentruici i2 g.dm ').

Emulgadnd [6innost derivdtov sa stanovila na
zaklade emulgovania paraffnoveho oleja vy-
farbendho farbivom SUDAN lV. Sledovala sa stabilita
1}%-nych emulzii typu o/v (pri pouZiti 10% derivdtu
vzhl'adom na hmotnost oleja) po 5 min (h,), t h (hJ
a po 24 h (h.). DerivAty sa vyznadulu vyraznf mi emul-
gacnfmi vlastnostami porovnatel'nfmi s profe-
sionalnym emulgAtorom flween 20).

Sledovanim antiredepozi6nej ucinnosti pri
procese prania sa zistil synergichi ti6inok pripra-
venfch derivdtov s karboxymetylcelulozou (GMC).
Hodnota antiredepozidnej ucinnosti v porovnani
s hodnotou pre CMC (12.86%lvzrastAa2o 50Vo.

V praci sa potvrdilo, Ze pritomnost alkylovtich
retazcov v oligosacharidoinich sulfeitoch s(visi s ich
v I ast n ost ami z h I'ad i s ka povrc hovej a kt i v ity.

POVRCHOVO - AKTIVNE LATI(Y NA BAZE ALI(Y-
LOVANYCN

S U LFATOV O LI GOSAC HAR I DOV

Taldba, P.,  Srokove,1.,  Hodul,  P.

C h e m i cko te c h n o I o g i c kd fa ku I ta STU, B rati sl ava
Slovenskd republika



WATER TREATMENT BY REVERSE OSMOSIS

Brejkov6 , A.

Viskumn;i dstav chemichich vldken, 05921 SVIT SLOVENSKA REPUBLIKA
Research lnstitute 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 mernbrane processes and reverse osmosis.

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

C)uucaurr pa3Hbre cuocoSrr o(ItrcrKtr no1, upu.riiu oc.oSoe BEm{aEEe yl€JreEo uctro"Irb3oBaguto ueu6paultbL{
t rpoqeccoB,  t rMeHEo peBepcE8soMy oc .Mo3y.

V priici su popfsan6 r6zne sposoby cistenia vody so zvldStnym zretelbm na vyuZitie mernbrdnovych
procesov, hlavne reveznej osmo4/.

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 mustfulfil
the prescript hygienic and technical parameters [1, 2].
It must be appetising, has to have good appearance,
no odour and it ought io have convenient
temperature. Drinking water quality should not be
decreased bythe piping delivery system [3].

Basic physical and chemical requirements for
drinking waterare l isted inTable 1.
Table 1 Physical and chemical parameters of drinking water as

required by STN 83 0611 standard

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
fortheir purposes.

t o u

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 ancl/or i norganic contam inants.

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-
t ion and ion-exchange. Biological ly sl ightly decom-
posable compounds may be eliminated in aerobic
biological degradation processes. Anaerobic
methods are used to remove organic contaminants
and within the sludge - mineral izat ion process in
waste -water purifying plants.

The following processes refer to the chemical
waste-water pu rifyi ng :

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

preeLpitatiqn- is utilised in watertreatmentto 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

Obligatory values
maxim. (moll)  water

Determined values
maxim. (mo/l) water

Mercury u.uu I
S e l e n i u m  0 . 0 1
Cadmium 0 .0 ' l
Vanad ium 0 .01
Chromium 0 .05
Arsenic 0.05
Si lver  0 .05
Lead 0.05
Bar ium 1 .5
Cyanides 0.01
F luor ides  1 .5
Pheno ls  0 .05
Petroleum 0.01
Oxidizabi l i ty 3.0

Hydrogen sulphide 0.01
Copper 0.05
lron 0.05
Manganese 0.30
Alumin ium 0 .30
T inc  5 .00
Magnes ium 125.00
Phosphates 1.00
Ni t r i tes  0 .10
Nitrates 50.00
Chlor ides  100.00
Sulphates 280.00
Tensides 0.20
Huminous matter 2.50

vtdknaatextit 2(4) 160-164 (1995)



disinfection (ozonization, chlorination, oxidation with
KMnO,), in waste-water purification to eliminate
organic contaminants

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

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

The following processes refer to the physical
and p hys ical ly-chem ical waste-water pu rifyi n g :

straurng - 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 purifyi ng.

redimentattan - follows rough pre-cleaning and
coagulation and takes place before the sludge
seoaration

filtratiqn - is utilised for separation of suspended
organic matter from waste-waters, for the impro-
vement of biologically-purified water quality and for
sudace watertreatment

ttoating - the removal of suspended matter from
waste-waters

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

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

extraetion - the elimination of toxic and radioactive
com pou nds f rom waste-water

degassing - is used for the withdrawal of gaseous
CO, O, HrS and as a corrosion preventing preca-
ut ion

djstjlatiqn - in water demineralization;forthe remo-
val of undesired compounds (H,S, NH+4, phenolic
compounds) f rom waste-water in chemical and
petrochemical industry

radrpehemrealprqqesscs - 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

Vtakna a textit 2(4) 160-164 (1995)

rnell@ - are utilised for a decrease in
salt-content in waters with high con-centration of
mineral substances of natural (sea-water, under-
grou nd water) or anth ropog en ic o ri gi n (waste-waters)
and in preparation of drinking and high-puritywater.

The membrane processes l4l may be classified
according to the controlling mechanism character:
- ion exchange

- osmosrs
- filtration

- ionexes, ion-exchange resins
- electrodialysis
- dialysis
- ultrafiltration
- reverse osmosis

lon exchange -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; i n waste-water pu rif ication.
Osmosis -is util ised for concentration of
aqueous solut ions.
Dialysis -for recovery of valuable
co m pounds f rom 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

Charalcteristic RO UF

retained panrcles srz
uti l 'zat ion

workrn9 pressure

donlinant separatton
meohamrsm.

osmotic pressure
of a ouri f ied solut ion

l I n m ]
concentrac ion of  so lut ions
of lo'rv-molecular solutes,
purification ol water from

low-mol .  compounds

< 10 [MPa]

rarious membrane permeabil ity
lnd diftusion through the membran

l -50 [  nnt  ]
concerr t rac ion of  so lu l ions
of hrgh-molecular solutes,
purif icatron of water from

high-mol .  compounds

< 1 [MPa]

sieve effect

negl ig ib le

In this method (RO), 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

1 6 1



Figure 1 [6].

Fig. 1 Principle of reverse osmosis
ndstrek vstupnej vody
koncentrdt
permselektivna membrdna -
produkt

(R-rssia) MGA-95 t S.O
MGA-eO I 5.0
MGA-80 i 5.0

-T'..
Producer Trade mark of I Pressure

_ "o"-u -ra::T_l _ry1
V N I I S  M G A . I O O  5 . 0

feeding water - inlet
concentrate (retentate)
permselective membrane
finished product - permeate

Selectivity
l% l

12.5
20.8
25
50

25 -37.8
37.8 -  45.8
45.8 -  58.3

14.6 -  23.3
23.3 -  36.8
36.7 - 50,0

feeding water concentrate

finished product

pernrselective nrenrbrane

The separation is per.formed 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) membranes are
characterised by:
a) permeability - is defined as the volume of

permeate passing through the membrane-area
uni t  in  the t ime uni t

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

Table 3 Clraracteristics of selected cornnrercial membratres for
solution separations by RO method [7]

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. Manipulation 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 fmg / litre];therefore water should be
submitted mostly to dechlorination. lt 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
subm icroscopic organ isms i n water.

The most strict requirements must be fulfil led
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
consu mer from harmfu I effect.

To achieve so specified high grade of water
purrty, the RO method is often complementary to the
UF method;this approach is appl ied, €.g. in the water
pu rification process for artif icial kid neys.

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 i ndustrial tech nolog ies.

The separation on modified poly-phenyl-
eneoxide membranes is described in the reference
[13]; in this application waste-water was used as a
sou rce of feedi ng -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 intervalof the working pressure values used to be
of 5.6 - B [MPa]. In this case, modules based on high
porous hol low f ibres or hel ical ly 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

98
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90
80
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(usA)

RO-97
RO-g4
RO-8S
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KP-96
KP-90
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Some additional types of RO-membranes and
their separation properlies are given in Table 4 [5].

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

Inlet water quality is represented by its analysis.

l o z

=+ tested on NlCl  i ( lueous sol l tc ions,

Vtakra a texilt 2(4) 1 60-1 64 (1 995)



Table 4 The permeability comparison of selected RO-membranes based on poly-phenylene oxide was studied at the
end of eighties [20]. They were hollow fibres,
determined for various separating prooesses as
micro- and ultrafiltration, dialysing, RO etc., and
performed fol lowi ng sig n if icant tech n ical parameters:
porous walls with thickness from 0.02 to 0.5 [mm],
inner-diameterf rom 0.08 to 2.0lmml [20].

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

SUMMARY

The problem of water purifying occupies one of
the prominent places in ecological conditions of the
contemporary world. lt 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 on the 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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seaside of the USA., Japan and the Mediterranean
Sea etc. are working in.

In the reference [18] is described the method of
rydrocarbons determination by means of dialysing.
Dialysing cells were designed so that they utilised the
ability of some membranes to pass and at the same
:ime to retain selected compounds.This problem was
studied by Cabasso et.al., [19]. They utilised two
:ypes of membranes; while the first of them
{:nembrane made from cellulose-acetate) was able to
cass 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
purification processes assume that precise
analytically estimated composition of feeding and
f  in ished waters are known pre l iminary [1  4,15,16,  17] .

The sim plif ied 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 point indicator.

As far as the water analysis in RIMF concerned,
conductivity and pH-values are determined with pH-
Meter Type OP-208, the C.O.D. (chemical oxygen
demand) by titrimetry petroleum compounds by
extraction and gravimetry total soluble matter by
evaporating gravimetry insoluble portion by
annealing and total alkal ini ty byt i tr imetr ic analysis,

In RIMF the preparation of filtration modules

Vtdkna a textit 2(4) 1 60-1 64 (1 995)
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u pRavn voDy s vyu Zttiu REVERZNEJ osMory
Brejkovd, A.

Vl|skumnl 1stav chemicl+jch vldken, S.p. Svlt, Slovensl<d republika

Nezastupitel'nU Ulohu v Zivote md voda. Pitnd
voda musf vyhovovat predpisanfm zdravotnfm
a technictcrim poZiadavkdm. KedZe poZiadavky na jej
mnoZstvo neustAle st0paj[, musia sa neustdle hladat
sposoby upravy povrchovfch vod na vodu pitn[.

Sposob a intenzita upravy vody zAvis( od
zlo7:enia povodnej vody a od 06elu, na ktonl sa m6
voda pouZit. Cielbm vfberu vhodnfch procesov je
dosiahnutie poZadovanej kvality vody. Na odstr6-
nenie organickrich lAtok biologicky talko rozloLi-
telnfch alebo toxiclaich sa pouZrvaju chemickd ci
fyzikalno-chemick6 procesy ako oxidAcia, zrALanie,
neut ral izacia, s palbva n i e, adsorpci a, extrakcia, f I otA-
cia, odvetrAvanie. Na odstr6nenie anorganictaich lA-
tok sa pouZiva okrem tfchto procesov naprfklad
i elektrodialyza, osmoza, vymrazovanie ci ionovA ni-
mena. Svoje miesto medzi tfmito procesmi maju
i membrdnov6 procesy, ktor6 sa podl'a charakteru ria-
diaceho deja delia na:

- ionovd vfmena
- osmoza
- filtracia - ultrafiltracia a reverznAosmoza.

Ultrafiltracia, reverznd osmoza s[ deje v mno-
hom i podobn6. Odli5ujri sa vel'kostou prepu5tanSich
castic, pracovnfmi tlakmi. Pri oboch je hnacou silou
tlakovri rozdiel. Do filtracndho zariadenia sa pod tla-
kom privddzaroztok urcenf na vydistenie.V zariadenl
sa vyuZiva permselektfvna membrdna, ktord prepuS-
ta len urditd 6astice. Na separAciu sa pouZvajd r6zne
typy plochfch alebo vldkennfch membrdn zlo2enfch
najdastej5ie z modifikovanej celul6zy, aromatickych

polyamidov 6i inlch polym€rnych ldtok ako naprfklad
polyfenylenoxidu. MembrAny urden6 pre reverznu
osmozu su charakterizovand permeabilitou a selekti-
vitou k danej l6tke.Oasto je nutne vodu pred vstupom
do tohto zariadenia upravovat, aby modulfiltradn6ho
zariadenia nezanA5al. Vhodne zvolenf sposob pred-
p rip ravy niz n a m ne p red I Zuj e Z i vot n ost m e m b rd ny.

Pre zvlA5t nArodne aplikAcie sazariadenie s re-
veznou osm6zou 6asto kombinuje s ultrafiltr6ciou.
Taloimto sposobom sa napriklad upravuje voda pre
umel6I'adviny. Obdobne sa moZe vyuZfvat i zdvojenie
proces u reverznej os mozy.

Na druhej strane sa zasa v niektonich prfpadoch
pouZiva ako vstupnA lAtka odpadovA voda z roznych
priemysel nfch obl asti.

Vo VUCHV sa koncom 80-tych rokov prevAdzal
{skum pripravy filtracnfch modulov a to na bAze
polyfenylenoxidu. Tieto dut6 vldkna ur6en6 pre
mikrofiltr6ciu, ultrafiltrAciu, dialfzu, reverznu osmozu
sa vyznadovali tym, 2e mali por6zne steny s vnutor-
nfm priemerom od 0,08 do 2 mm a hr0bku steny 0,02
aZ 0,5 mm.

Moduly sa vyzna6ovali vynikajfcimi st6lostami
v kyselinach i z6sadach, vysokou tepelnou odolnos-
tou a vybornfmi mechanic$imi vlastnostami. Tieto
filtra6ne moduly boli povodne ur6en6 pre upravu
odpadovlich vod, no ich vliskum a testovanie bolo
preru5en6 z nedostatk u f i nan6nfch p rost ried kov.

Ako z dldnku vyplfva k vysokovfkonnlm,
jednoduchym, spol'ahlivym a ekonomiclqim sposo-
bom distenia vody patria i membrdnov6 procesy. Je
preto vel'mi d6leZit6, aby sa ich uiskumu i vyuZitiu
venovala neustdle pozornost.
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CONDITIONS OF TESTING AND CERTIFICATION OF TEX-
TILE PRODUCTS IN THE SLOVAK REPUBLIC AND

ABROAD

Pol l6k,  M.,  Jergu5, P.

VLJTCH-CHEMITEX Ltd., Zitina, 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 cedification 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 ceftification activity in the above-mentioned scope is being performed by the State
Authorized Testing Centre SKTC-1'19 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 from implementation of obligatory certification in Slovakia.

Das Amt fr.ir Normung, Metrologie und Prufwesen der Slowakischen Republik (UNMS SR) hat mit derVer-
ordnung Nr.69/94 undB4/g4dieVUTCH-CHEMITEX GmbH Zitinamit derobligatorischen Zertifikation von
Textilezeugnissen beauftragt. lm Sinne dieserVerordnungen unterliegen der obligatorischen Zertifikation
Teppiche, Textilbelage, Textiltapeten, Textilien fur Theaterszene, Textilien und Textilezeugnisse fur Kinder
unter 3 Jahre, Feinstrumpfhosen und NAhfAden. Die AusfUhrung der Zertifikationstdtigkeit in angefUhrtem
Umfang wird von der staatlich autorisierten PrUfstelle SKTC-'l 19 und akkreditiedem Zertifikationsorgan
beiderGesellschaftVUTCH-CHEMITEX GmbH Zitinagesichert. In diesem Beitrag ist das ausfUhrlicheVer-
fahren zur Zertifikation von Textilerzeugnissen sowie bisherige Erfahrungen und Kenntnisse aus der An-
wen d ung der obl i gatorischen Zertif i kation in der S lowakei besch rieben.

Y.rpe;xleuze nJr.rr HopManu3aquz, Merponoratr u u3Mepeutrrr C:rotaqxoi pecuy6:rzxn NH}y''C CP/

).itro.nsoMorru:ro BYTX - XEMHTEKC, odulecrBo c orpasu.reusou orBercrBeurrocrbft), )Ku"uuua opnepaMtr

N" 69/94 u 84/94 sa o6q:rare.rrhHyro ceprr$nxaqtrro reKcrtr.rrbHrl{ n-tge;rni. B cvrrc.ne 3rtrx oplepoB

o5;t:arerr,san ceprn$uKaqtr.s BKJrrorlaer KoBpLr, TeKcrtrri,Hr,re traloJlr,Htre tloKpl,rrtrlt, TeKcrmrrurte o6or,

TcKCTE.III'ELIe MaTep[a.{bl II.fl TeaTpa.iILEoU cqeUU, TeKcTtr,IIbE}Ie MaTeptraJILI n TeKcTtr.iII'EI'Ie U3IC,]IEJI In,tI
leren ;o 3 ;rer, TorrKr{c KoJrrorKtr E HETKtr. Ceprudiuxaquonu!'ro ,qetreJrbnoc'rb ts IIpuBeJIe HsoM rttacunade

uctroJErer rocyli lpcrBoM aBroptr3oBasnar{ ucrr[rrATeJr]trar{ craHrtur CKTU-1 
'1 

I v axKpeiIr{Tosassrri
cepru$uraqronnuu opraE trptr ByTX-XEMIITEX, ofirqe creo c orpaHuaresnotr orBercrBeHHocrrf,r,

)Kn.nusa. B gor.rrale trpnBe.ferr lerarruui ro.q ceprurblararil u rexcrnJrbghx u:l4e;rnfr tr TaKxe 3nar:sa w
uporrr-rri otrErr BHelpetrurl o6rr:rare-rnuou ce prur!nKarIuE s Crosarnu.

Urad pre normaliz6ciu, metrol6giu a sku5obnfctvo Slovenskej republiky (UNMS SR) vlimerom c. 69194
a84/94 poverilVUTCH-CHEMITEX spol. s r.o.Zilina povinnou cerlifikticiou textilnlch vfrobkov.V zrnysle
tfchto {rnerov povinnej certifikdcii podliehajU koberce, textiln6 krytiny, textiln6 tapety, textflie pre
divadelnd sc6nu, textflie a textiln6 vlrobky urden6 pre deti do 3 rokov, jemn6 d6mske panduchov6
nohavice a $ijacie nite.Vfkon certifikadnej dinnostiv uvedenom rozsahu zabezpeduje StAtom autorizovand
skuSobria SKTC-1 19 a akreditovany certif ikadnf orgdn pri spolodnostiVUTCH-CHEMITEX spol. s r.o. Zi-
lina. V tomto pnspevku je uvedeny podrobny postup certifikaicie textilnfch vyrobkov a doterajSie
skusenosti a poznatky z uplatriovania povinnej ceriifikricie na Slovensku.

1.0. INTRODUCTION . CONDITIONS OFTEXTILE
PRODUCTS TESTING

Testing and certification of industrial products
and consumer goods becomes a frequently dis-
cussedtheme nowadays.The reason forthis is safety,
rygienic requirements, protection of the environment
and human health as well as other requirements asso-
ciated in padicular with development of trade in
goods and products.

Textiles are one of sensitive items of the interna-
tionaltrade. Exact export quotas were set for specif ic
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commodities for Slovak Republic in the frame of trade
with EC countries in 1995. Problems of free trade in
textile products were subjectof negotiations of the in-
ternational conference in Taipei in November 1994. lt
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 Centraland 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. lt is not possible to speak about conditions of
actual ceftification 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
cerlif icatio n of texti le prod ucts.

2. PRINCIPLES OF PRODUCTS CERTIFICATION

Certification is according to EN 45 0011 activity
of the third pady demonstrating achievment of ade-
quate 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 pafty (e.9. 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 84194 of the lnstitute 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 cedifieation activrty in the above-
mentioned scope is being performed by the State
Authorized Testing Centre SKTC-1 19 and by the ac-
credited ceftification body attached to VUTCH-
CHEMITEX Ltd., Zitina. Besides obligatory certifica-
tion voluntary certification of other textile and cloth-
ing products, dyestuffs, textile a'lxiliaries, surfactants
and selected products of household and consumer
chemistry is being performed on requesttoo.

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 certif icates is to
be discussed at the same time with the applicant re-
garding character and volume of the production as

t o o

well as number of manipulations of material compo-
sition, gamut of colours, chemical treatments, pat-
tern etc. Number of cedificates 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 forchildren 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 perlormed 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 labo-
ratory to the certification body in the form of a proto-
col.

Evaluation carried out in accordance with the in-
ternational standard systems OXO-ffX Standard
1 00, EKO-TEX(R|ncludes basically tests as follows:
- determination of pH-level in water extract (acidity,

basicity)
- determination of freeformaldehyde
- 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)
- sensorialodourtest.

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 (C/'proofed carcinogenic substance)
and a number of other elements have harmful health
effects if they exceed the given limit value. lt is there-
fore impodant 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
thatthe dyestuffs can decompose to aromatic hydro-
carbons e.g. arylamines proofed as carcinogenic sub-
stances. A list of dyestuffs classitied 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-
t i le products are being disclosured using new sophis-
ticated analytical procedures. A number of sub-
stances thay may lead to health problems is being
dentified by clinical tests too. Specialized institutions
n Slovakia, testing laboratories, research institutes
'rvith technical or medicinal orientation are technically
croperty equipped and adequately staffed to carry
out evaluation of human environmental properties of
:extile products on due level in accodance with Euro-
oean standard of prepared environmental certifica-
:ion of industrial products.

On-site audit at applicant's (manufacturer or im-
corter) is an integral part of the cedification process.
The audit focuses on quali ty management and quali ty
assurance of certified products. The applicant must
sufficiently quarantee that quality of the certified pro-
ducts wil l  comply with regulat ions while the cert i f i -
cate is valid. Scope of the audit depends on activity
cbjective of the applicant (a manufacturer or an im-
rorter). The audit is carried out to monitor functional-
:y of the quality assurance system from inconring
-aw materials to final inspection as well as the system
cf complaint sett lement. l t  includes audit of the ap-
cropriate documentation for individual stages of the
control. An internal protocol is being worked out from
:re audi t .

A f inal protocol is being worked out on the basis
of a protocolfrom the testing laboratory and a proto-
:ol from the audit of qual i ty assurance system.This is
:ie last step of the certification process.The final pro-
:ocol determines i f  the applicant complies with al l  re-
quirements necessary to obtain a certificate for ap-
rropriate 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. Val idity of the cedif icate is 1-3
/ears.

The cerlification body is authorized to take away
and cancel the cerlificate before the end of validity if a
spot-check or a purposeful controlf inds that the cer-
tif ied oroduct does not more comform with standards
stated in the cerlificate or if unsteady quality of the
croduct 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 ceftificate 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

vtdkna a textit 2(4) 1 65-1 69 (1 995)

certified products is i n stage of approval. The certif ied
products will bear a certification mark in accordance
with the notice. lt will be a clear guidance for the con-
sumer that the product complies with requirements
of the obligatory cerlification and it will help to control
accompl ishment of the cedif ication.

4. HITHERTO EXPERIENCE AND KNOWLEDGE
FROM IMPLEMENTATION OF OBLIGATORY

CERTIFICATION

The regulation of the Institute for Standardiza-
tion, Metrology and Testing of the Slovak 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 stafted to apply for obligatory certification
of their products right away after publication of the
regu lation. The n u m ber of appl icati ons i ncreased g ra-
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 fulfil led their statutary
duty to apply for obligatory certification of their pro-
ducts. A qualified estimate of the State Authorized
Testing Centre SKTC-1 19 is aboutS0%.

The experience and knowledge of the staff of
the State AuthorizedTesting Centre SKTC-1 19 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 more problems to keep production techno-
logy and standard quality of the production al-
though theirf inal inspection is consistent too and i t
prevents escape of low-grade articles in the inte-
restof 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
imporied 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
difficultto identify

- limit concentrations of formaldehyde (even ten
times) and heavy metals (As, Cd, Pb)are exceeded
in impofted goods very often. The goods shows
also low colour fastness. Regarding large variety of
impoded products it is sometimes difficult to
group them for cedification. There are problems
with guaranty to maintain permanent quality of im-
poded products as well. The imports are carried
out without guaranty of quality and there is threat



of change of production assortrnent and manufa-
tureraftera ceftificate was issued.

5. CONCLUSION

Hitherlo experience from implementation of
obligatory certification of selected groups of textile
products in the Slovak Republic shows that this mea-
sure enables to restrict largely import of goods with
hazardous human environmental properties as well
as illegal impods 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 ceftificate is
1 00 000 sk.

A more comprehensive evaluation of effective-
ness of obligatory certification will be possible at
least one year afterthe respective notices of the Insti-
tute for Standardization, Metrology andTesting came
into force. At this very moment it is possible to say
thatthe majorityof big and middle manufacturers wel-
come introduction of obligatory cedification. 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
preseruation 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 i t .

The arlicle was presenfed as a paper at the International Confer-
ence "lntegration of PolishTextile lndustrywith European Union"
held In Dobieszkow (Poland)on November22nd-23rd, 1995.

S k05an i e a ce rtif i kdcia p ri emysel nfc h vf ro bkov
a vfrobkov pre beZnu spotrebu dloveka predstavuje
6oraz f rekventovanej5iu t6mu. Dovodom je najmA
bezpednost, hyg ien icke poZi adavky, och rana zdravia
dloveka a Zivotn6ho prostredia, ale aj dal5ie poZia-
davky, ktore suvisia najmA s roz5irujucim sa obcho-
dom s tovarmia nirobkami.

Urad pre normalizAciu, metrol6giu a skri5obnfc-
tvo Slovenskej  republ iky (UNMS SR) vf  merom d.

1 6 8

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 lnstitute for Stan-
dardization, Metrology and Testing of the Slovak Re-
oublic No.84/94

Chi ldren's
proc,ucts

Ladies'
pantihoses

1. Content of formaldehyde:
suckling'sdiapers
and shirts:

other children's
textile proucts:

20 rng.kg

30 mg.kg 30  mg.kg '

Content of heavy metals
(mg.kg-1):
Arsenic As
Cadmium Cd
Lead Pb
Mercury Hg
Copper Qu
Clrrornium Cr
Cobaft Co
N icke lN i
Zinc Zn

0,02
0 ,10
0,60
0,02
6,00'l ,00
1,00
1 ,00

10.00

0,02
0,20
1,06
0,02

25,00
3,00
5,00
4,00

5n oo

3. pH of water extract:
wool and woolen products
other rnaterials

4,0 -  7 ,5
4,8 -  7 ,5

is not evaluated

4. Content of pestlcldes 1 mg.kg

5. Colour fastness:
in saliva and perspiration
to dry rubbing
to wet rubbing
to laundering
In water
in alcaline perspiration
in acid perspiration
to liqht

fast
4

2 - ?

3 / 3 - 4

is not evaluated

is not evaluated
4

is not evaluated
2 - 3 / 3

3/3
3/3

6. Content of azo-dyestuffs
of MAK l. MAK ll. MAK ll l
groups (list enclosed)

they are not allowed in manufacture
of textile products

69/94 a 84/94 poveril VUTCH-CHEMITEX spol. s r.q.
Zit ina povin nou cert i f ikdciou text i lnfch vfrobkov.
V zmysle hichto rni'merov povinnej certifik6cii podlie-
haj0 koberce, textilne krytiny, textilne tapety, textilie
pre divadelnu scenu, textflie a textilne ni roblry ur6en6
pre deti do 3 rokov, jemnd dAmske pan6uchov6 no-
havice a Sijacie nite.

Vfkon certifika6nej 6innosti v uvedenom rozsa-
hu zabezpeduje Stdtom autorizovanA sku5obr' ia

PODMIENKY SKUSANIA A CERTIFIKAGIE TEXTILNYCH
WnoBKovv SLovENSKEJ REpUBLIKE AVo svETE

Poll6k, M., Jergu5, P.

VUTCH-CHEMITEX spot. s r.o., Zitina, Stovenskd repubtika
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SKTG-1 19 a akreditovanf cedifikadnf orgAn pri spo-
odnosti VUTCH-CHEMITEX spol. s r.o. Zittna.Okrem
covinnej certifikAcie je qykondvanA na poZiadaniezA-
<aznrkaaj n epovi n nd ced if i kdc ia ostatnfch texti I nfch
a odevnfch vfrobkov, farbiv, TPq tenzidov a vybra-
rlch ni robkov bytoveja spotrebnejchemie.

V tomto prispevku je uvedenf podrobnf postup
certifikdcie textilnfch vyrobkov a doteraj5ie skfse-
rosti a poznatky z uplatriovania povinnej certifikdcie
ra Slovensku.

Skusenost i  z  dotera j5 ieho pr iebehu povinnej
oert i f ik6cie vybranfch skup(n text i lnfch vfrobkov
i Slovenskej republike dokazujl, Ze touto formou je
roZn6 do znadnej miery obmedzi{ dovoz tovarov
s nebezpednfmi humanoekologiclaimi parametrami
a tieZ obmedzit nelegdlne dovozy nekvalitneho tovaru
s nAslednfm predajom na trhoch. Ddsledn6 uplatne-
r ie systdmu povinnej cert ikikAcie musi byt spojen€
s ndslednfm kontrolnfm systemom v obchodnej sieti
a nekompromisnf m pokutovanrm predaja tovaru bez
cer.tifikAtov. V Slovenskej republike je minim6lna po-
<uta pri uvedenf do predaja vfrobkov bez certifikAtu

stanovenAzAkonom vo WSke 100 000,-Sk.
Exaktnej5ie posudenie udinnosti povinnej cedi-

f ikAcie bude molne vykonat  p.o min imAlne rodnej
ri6innosti prislu5nyich Vf merov UNMS . UZteraz v5ak
moZno kon5tatovat, Ze vdc5ina vel'kfch a strednfch
vfrobcov vita zavedenie povinnej cert i f ik6cie, vidf
v nej moZnost el iminovania nelegalnej konkurencie
a odistenie trhu od nekvalitnfch azdraviu Skodlinich
nirobkov.

Z hl'adiska spotrebitel'ov je povinna certifikdcia
jednou z moZnostiochrany ich zdravia a spotrebitell
sloich prdv, aj ked ju chdpeme ako dodasnU a dasovo
obmedzenu.ZavAzuje nds k tomu Asocia6nA dohoda
medzi Slovenskou republikou a Eurdpskou uniou.

Uvedeny ildnok odznelako prednd5ka na konferencii
"lntegrdcia pofskeho textilneho priemyslu s Europ-
skou Uniou", Dobieszkow (Pofsko) v df ioch 22.-
2 3 . 1 1 . 1 9 9 5 .
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NEWS FROM DEPARTMENTS: THEORY TECHNOLOGY
AND APPLICATION

PRODUCT INNOVATIONS FROM POLLUTION-LES MANU-
EACTURED CELLULOSE FOR INDUSTRIAL APPLICA"

TloNs (ALCEfl! rru tt1

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

Thuringisches /nsfltuf f0rTextil- und Kunststoff-Forschung e.V., Rudolstadt-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 Thuringisches
Institut fur 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 prolects 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. ln 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, fi lms and shaped bodies in
the pilot scale and to prepare product innovations
with highly reputed textile companies.

' ALCERU (AL = altemative. CE = Cellulose, RU =
protected by patents trademark of the ThUringisches
Textil- und Kunststoff -Fo rsch u ng e. V.)

Rudolstadt,
Institut firr

2. Introduction

N u merous cogent reasons, particu I arly howerer
the availability of the cellulose 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
of the cotton yields,
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 polluilon-f ree basis,
the fundamentally new modifiable and improved
characteristics of the fibres, filaments, slit fi lms a.o.
manufactured according to this method and the
diversity of the development of product innova-

THURTNGISGHES INSTITUT FURTEXTIL - UND KUNSTSTOFF - FORSCHUNG E.V.
cHEll!!$AHE TOBSCHUNG

cellulosischen Polymeren
- Synthese und VerJormung von <-- thermoplastischen Spezialpolymeren-.- 

biologisch abbaubaren Polymeren
- Herstellurrg und verwertung profilieften Filarnente und Kurzfasern
- Chemische verwertung von PolyrnerabfAllen
- Polyrnerana\rtik und Umweltanalytik

TEXTIL
- Ei g ensc haft en, Ve rarbeitun g, Ei nsatz von Chem iefaserstoffen
- Okologisch veftrdgliche Verfahren in der textilen Verarbeitung

sowie Recycling und Abbauprozesse textiler Stoffe
- Einsa? natr-lrliclrer Faserstotfe in technisclren Textilien und Kunststoffen

Nu?ung pflanzl. Inhaltsstoffe fur Fiirbung und antibaKerielle AusrUstung
- Nat0 rl. Fasern als VerstArkun gskontponente in Faseruerbu ndwerkstoffenKUI{$Iffi

- Untersuchungen zurVeriinderung von Kunststoff - und Faserobedliichen
- Polymerveranderungen im RecyclingprozeB, Gutesicherung
- Plrasengrenllaclren und Verteilungen in Blends, Compounds
- Einarbeitung Polymerer und Fasern in Thermoplaste
- Entso rg u ng gef Ul tter/verstArkter Kunststoffe

Forschungskomplexe desThliringischen Institutes fiirTextil - und Kunststoff - Forschung e.V.
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t ions.
ed to that fact, that at end of the 70th respectively at
:he beginning of the 80th years the research works
//ere concentrated on the development of new
:echnological solut ions for the shaping of cel lulose.
Since this point in time in Goventry (staple fibre),
Lenzing (staple fibre), Obernburg (filaments), Rudol-
stadt (staple f ibre, f i laments, sl i t  f i lms a.o.) and
Teltow-Seehof (fundamentals) it is been working with
righ intensity on the scientific bases as well as on
application oriented development of this new
f,rocess and on products manufactured on this basis.

According to the BISFA-DEFINITION "LY-
JCELL" is the family name for a new cellulose fibre,
.ranufactured by an organic solvent spinning
f,rocess, 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
:rd spinning without the formation of cel lulose
derivates.

3. Technolo gy evaluati on

The new process (tig. 1/2) can be limited to
altogether 3 processing stages (dissolving,
spinning/aftertreatment, solvent recycling) in
contrast to the classic rayon methods with its
C versity of processing stages and the by processes
expensive due to ecological reasons for the process-
^g of exhausts and outlets.The dissolving process is
: physical process, where the cellulose is dissolved in
:.  6A Yo aqueous solut ion of NMMNO and from this
s urry the water is distil led off under step-by-step
^creased vacuum at a temperature of 85 " C - 95 "C.
nccording to the NMMNo/water/cellulose-phase
r agramm the cel lulose is dissolved in a range of
, ' ,ater content between 13 and 19 %.After a dissol-
.  ng t ime of 60 to 120 minutes the solut ions are
rractically without any residual solid matters. The
:cinning process is of decisive inf luence on the
:'operties of fibres or filaments manufactured
;ccording to this method. The spinning solut ions are
icun by a drylwet-spinning method with a di luted
rqueous NMMNO- solut ion as spinning bath ( f ig .3) .
-f ter running an air gap the thread is entering the
spinning bath, where the cel lulose is precipitated and
:ne orientat ion the cel lulose chains, formed in the
tozzle 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 structureforming 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 propefties in comparison with rayon fibres.
The so spun fibres are aftedreated in an integrated
spinning/afteftreatment 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 kept on an unusually low level.

The ALCERU - process differs from comparable
processes in the pulp pretreatment, in the fibre
forming and in the spinning bath reuti l izat ion. The
fibre formation with low stretching on the one hand,
that means with an extended orientation already in
the nozzle channel, and with lowtension f ibre 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 (f ig. 4) show the signif icant
differences in the 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
dyeabil i ty and f ibr i l lat ion.

This incl ination to f ibr i l lat ion of the new f ibre is
interpreted occasionally as a negative property. The
fig.5 shows microscopic photographs of the appear-
ance of the f ibr i l lat ion. By the f ibr i l lat ion the local ly
l imited spl i toff  of f ibr i l ls 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 f ibres in comparison with such spun from
cellulose derivates makes the differences clearly (fig.
6).A largercrystal l i te length and orientat ion, a smaller
amorphous part, which is oriented however more
highly, are not surely necessary but however suffi-
cient condit ions for the f ibr i l lat ion. The cluster
formation, which is discussed by different scientists,
is in our opinion a key for the explanation of the
fibri l lat ion incl ination of f ibres spun according to this
technology.These knowledges to the structure show
however also at the same time, of what type the load
should be, i f  the f ibr i l lat ion of a f ibre should be tested
and evaluated under as much as possible defined
loads.TheT|TK 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 f ibr i l lat ion in
experiments and as paft of the development of an
already presented special wet abrasion test. The
fundamental results of these works have been
already published. However the in f ig. 7 summed up
results seem to be important and are to be seen as an
extract of our investigations. The table shows



Anliefem, Lagem, Verpackung
entfemen, Transport ieren

Zerkleinem, Einsteillen von Reaktivitdt
und Molmasse

Anmaischen durch Suspendieren von
Zellstoff in wdssrige NMMNO - Losung

Verdam pfen def in ierter Wassermengen,
Losen der Cellulose, Homogenisieren
der Polymerlosung

@ ALCERU - Prozelt

Abtrennen von Verunreinigungen
aus dem Zellstoff

Formen der Ldsung zum Faden, Orientieren
und Fii l len der Cellulose

Enffemen des NMMNO durch Wasserwdsche

Schneiden zu Stapeln

Nachwdsche, Bleiche und Avivieren

Wasserverdampfung

@ ALCERU - ProzeB Bitd 2

Parameter

ReiBkraft

Dehnung kond.

Dehnung, naB

Fbz. ReiBkraft

Fbz. NaBreiBkraft

Fbz. Sch I ingenreiBkraft

NaBreiB kraftverhdltn is

Sch li ngenrei Bkraftverh.
NaBmodul

Dim. i Viskosefasern Cellulosefasern

6 , '18
1 6

6,20
1 '1

r t -
_l NEW-CELL iTENCEL
I matt | 0tzo. I
I  6,17 | 6,41 | 6,69
I  e  I  11  |  16

cN

%

%

cN/tex

cN/tex

cN/tex

%

3 , 1 5
.18

2 1
22,8
12 ,9
6,4
56,6

6,51
1 2
1 3

39,2
29,4
5,4
72,4

5,58
'15

1 5
34,2
1 9 , 8
6,8
57,8
19 ,9
1 1 0

1 2
44,6
36,8
14 ,9
82,5
33,4
289

1 7
37,0
28,2
-15,9

76,2
43
1 8 9

e I  t t  i  rg
42,01 40,6 |  42,1
24,61 26,9 1 32,5
7 , 2  1 8 , 0  1  1 4 , 0
59 ,3  166 ,2  1  77
17,1 |  19,6 |  33,2%

cN/tex

13,7

230 3 4 1 1 2 9 1 1  2 5 5

Vergleich textilphysikalischer Werte von Gellulosefasern
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NMMO-T
:  =  1 0

VIF-S
4 -  1 3 0

Modal-L
z. = 25Q

I
l-l
i

3 ; l d  5 Fibrill ierungsbilder alternativer Cellu losefdden

-_]

Kristallitldnge

Kristal I ito rientieru ng

amorphe Bereiche

Crientierung der a. B.

Clusterbi ldung

Gel I ulosechem iespi n nfasern

]  aus Cellulosederivaten aus Celluloselosungen

ffitr--.

*--'m:isffi

"..*.a- $ffi
lji:iflfi??h-

ff
3 i t d  6 Vergleich der Strukturmerkmale cellulosischer Chemiespinnfasern

Spinnfasertyp

Modal

klass. Viskose

Polynosic

N M M O

0) - o,g

Q,7 -  2 ,2

2,3 -  2 ,7

3,4 -  4 ,6

zn

Anzahl

1 200 - 539

596 -  133

120  -  81

4A-12

*) lt. Definition wird nur FG >0 betrachter I
I--l

Ubersicht zu Ergebnissen aus Untersuchungen
zum Fibrillierungsgrad von Cellulosefasern
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Faden-
spannung

Abzugs-Abzugs- il;__l
geschwindigkei t  i  'a-  ' *  I

ALCERU - FadenbildungsprozeB

PP -  Fol ie  -

bandchen
Baumwoll-

garn
ALCERU-

Fol ie-
Bdndchen

I fb. Reisskraft Efb. Knotenfestigkeit

Bird I
Wertevergleich von Materialien zu
Herstellung von Netzschlduchen

Q 6

30

25

2Q

15

10

5

I fb. Reisskraft t] fb. Knotenfestigkeit

ALCERU
(1 tex)

Weftevergleich ftir Erntebindegarne
aus unterschiedlichen Rohstoffen

Flasch

Bird 9
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obvious, that the fibrillation rate EG is inversely
rroporlional to the wet abrasion parameter, and that
:re f ibr i l lat ion incl ination determined with the wet
abrasion tests correlates with the practical wet
:brasion behaviour after Martindale. The korrelations
:oefficient is r = 0,98. Basing on these fundamental
<nowledges research works show, that through
sritable finishing processes a defined controling of
:re f ibr i l lat ion is possible on principle and so the
f,ases are given, to achieve specific surface finishing
:ffects.

The diversity of application fields of staple f ibres
:' fi laments manufactured according to this new
f'ocess have been already described from some
::thors both concerning the substi tut ion of classic
'3res as well  as using the f ibr i l lat ion incl ination for

"cecial surface effects. For demarcation and financial
iauses the TITK preferred to search for product
. 'novations for technical appl icat ion f ields. Basing on
j corresponding technology it is possible to manu-
'acture a diversity of modified cross-sections up to
-ol low profi les, which are of a special economic
-terest especial ly for technical appl icat ions. Since i t
s about product innovations, which are directly
:.dered by man-made fibre or textile enterprises, I
:an t give more details. However two examples,
,'. rich are partly supported by publicfonds, should be
-.-rtlined briefly. In the first case it deals with the
:evelooment of so-cal led cel lulose sl i t  f i lms for
: odegradable packaging net-hoses for foods (fig. 8).-re 

cofiiparison of the parameters shows clearly, that
:rmpared to nets from cotton fibres, which are
-'eanwhile on the market for ecological reasons,
=ssentially improved strength parameters are
::hievable and can be provided with the options of a
:crn-dyeing of  the cel lu lose s l i t f i lm in  requi red for the
-crresponding end-use different colors for the
-.oduction of net-hoses on circular raschel ma-

chines. Further end-uses are st i l l  in appl icat ion tests
at present. Of padicular 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 haruesting 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!)
alternatrve pollution-less manufactured high per-
formance fibres, are they, like 60 years ago "VlSTRA",
only a name or also hope? In our opinion they are
much more the start of a new generation of fibres,
f i laments, sl i t  f i lms, fabrics, shaped bodies a.o..
Perhaps again overestimation of own capabilities?
No, from our conviction the right way for a seminal
development. lt 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 pollutionless 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 isn t 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 Va and of Lenzing (Austria) with a plant
of 40 000 Va in the next 3 years is the convincing
oroof forthis view.
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sYMPozlA- KoNFERENcIE

EUROCARB VIII
8. Europske sympozium o sacharidoch

Doc. Ing. lva Srokov6, CSc.

V dfioch 2.- T. j t i la 1995 sa konalo 8. Europske
sympozium o sacharidoch - EUROCARB Vlll v Spa-
nielskej Seville.Viac ako 500 ucastnfkov tohoto sym-
pozia, tctor6 sa kond kalde dva roky, indikuje, Ze stu-
pa zaujem europskych vedcov v ch6mii, bioch6mii
a technologii sacharidov o toto podujatie.Zbornkza-
hrnuje celkom 341 abstraKov plen6rnych predn65ok,
krdtkych zdel en i a postrov.
Vedeckri program symp6zia prebiehal v4. sekcidch:
A - Syntezyvoblastisacharidov
B - StruKura, konformadn6 analyza a spektrosko-

pia sacharidov
G - Biochdmia sacharidov
D - Priemysel'ne aspekty sacharidov

Podas sympozia odznelo 10 plendrnych pred-
n a5ok r4izn am nlch od bo rn ikov. Ve I'm i zauj fmavd bola
prednd5ka prof. Vasellu zZirichu "Pr[stup k synteze
polysacharidovrich analogov". Oligosacharidy - ana-
logy polysacharidov boli pripraven6 s ciel'om Studo-
vat vplyv intra a intermolekulonich vodfkonich vAzieb
na Strukturu a vlastnosti syntetizovanfch derivdtov.

Tab. 1 nAzorne ukazuje typy Studovanlich tetra-
mernych oligosacharidoinich analogov. Pre jedno-
duchost je glykozidictcrj kyslik oznadenf ako mostik
"B" a monosacharidovd jednotka ako "G". Bolstano-
venf rozny pomer intra a intermolekulovrich vodiko-
vych viizieb (Y/X),ako aj kryStalicka Struktura a ener-
gia va_zby H-O v uvedenfch derivdtoch. (tab. 1 ).

Dal'Sou zaujimavou predna5kou bola prednd5ka
Dr.H.A. van Dorena z Gr6ningenu (Holandsko) "Mo-
dely pre predpovedanie vlastnostf sacharidovrich

derivdtov ako povrchovo - aktfvnych lAtok". Sachari-
dov6 PAL su perspektivne pre buducu generdciu de-
tergentov. Vliskum na katedre organickej ch6mie
v holandskom ustave pre uiskum sacharidov je za-
meranf na systematick6 Studium Struktura - vlast-
nosti a vzdjomnd porovndvanie v amfifilnlich deri-
vdtoch sacharidov.

Ako modelovd ldtky zvolili homologichi rad N-
acylovanfch al kylam ino D-gl u kopy ra nozidov. Studo-
val i nasledovn6 parametre:
1 . rozpustnost PAL vo vode (Kraffiovu teplotu)
2.typ agregdtovvzniknulich vo vodnom roztoku
3. kriticku micelov0 koncentrAciu
4. biodegradabilitu atoxicitu derivAtov

L. de Robedis a kol. (Franc(zko) uvAdzaju
v prednd5ke "Synt6za novych biokompatibilnfch cy-
klodextrinovfch polymdrov", Ze polymery N-2-hy-
droxypropylmetakrylamidu su potenciAlne biomedi-
cfnske materiAly a podobn6 kopolymdry so sachari-
dovlm zvy5kom s0 vyuZitel'nd ako Specifickd recep-
tory.

Gyklodextriny su vel'mi znAmetvorbou komplex-
ov vo vodnfch roztokoch s hydrofobnymi zld6enina-
mi. V predna5ke sa uvAdzala syntdza kopolym6ru
vzniknuteho radikAlovou kopolymerizAciou cyklo-
dextrfnu a galaktozylovej jednotky. Ziskany kopo-
lymer sa mOZe pouZit ako nosi6 resp. ako potah lie-
kov.

Cyklodextrinu sa venovalo vela prdc prezen-
tovanfch na konferencii ci uZ jeho chemickej modi-
fikdcii alebo jeho vyuZitiu v r6znych komponentoch.

Tab .1

" interakcia pozostdva z lalebo niekollqich H-vAzieb, zdvisf
na povahe sacharidu

o podet interakcif len medzi susednfmi gluk. jednotkami
'uvaZovand su len pdrovd interakcie medzi relazcami

Qligosach. tetram6r
X-moZn6

intenet. interakcia"
monomer . j ed . v2 re t .

Y-mo2nA intra
ret. interakciao

monomer. jed.v 2 ret."
vlx

G1 BG2BG3BG4

(GG)1 B(GG)2 B(GG)38(GG)4

(G G G G) 1 B(GGGG)28(GGGG)38(GGGG)4

4

B

1 6

0

4

1 2

ol4

1/2

3/4
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- ednou z prec, z tejto oblasti je prAca F.S. Santoyo -
J o nzales (Span iels ko): " Syn t6za rozvetvenfch per-
. -ostituovanfch cyklodextrfnov" . Tieto srj charakte-
.rovand ako novd trieda "hostitel'skVch" r, molek0l,
:'etoZe v dutinke molekuly sa mdZu zachytdvat rozne
-.,,drofobne zvy5ky. Niektor6 derivaty sa vyznaduju
-'rroriadne vysokou rozpustnostou vo vode
'  1 0  g l  ' ) .

Z prAc, prezentovanfch formou postrov, zaujala
a,ma praca H. Kleina a kol. (Rostock, Nemecko)
'lezog6nne deoxy-fluorosacharidy a glykozylfluo-

' J y " .

V r.  1993 ako prvipubl ikoval i  uvedeniautori f luo-
.: rand cukry s vlastnostami kvapalno - kryStalickych
:olymdrov (L-C polymdry). Substitricia OH skupiny
' -orom md vplyv natermicke vlastnosti (destabilizuje
-'ezofAzy alebo celkom zniluje L-C vlastnosti).V pre-
-:rtovanej praci autori pripravili mesog6nne alkyl
- -deoxy-2-fluorotioglucopyranozidy s ciel'om ziskat
-.ralSie informacie o vlastnostiach ldtok, ak je pritomnf
' -orovri atom v skelete. Dalej pripravili a charakteri-
::,rali prue kvapalne kryStaly glykozylfluoridov.

A. de Raadt a A.E. Stutz z Graczu prezentovali
f,rfspevok k novfm PAL, mezogdnnym zludenindm

: rotenciAlnym pomocnlm prostriedkom zo sacha-

Pripravili 6,6' diazido - 6,6' dideoxys acharozu
, Cvoch jednoduchSich stuprioch zo sacharozy apre-
:ertovali rozne aplikAcie tohoto medziproduktu.
, atalytickou hydrogenAciou uveden6ho diazidoderi-
. : tu pripravi l i  zndmu 6,6'- diamino 6,6'- dideoxysa-
-^arozu, ktora moZe byt acylovanA acylhalogenidmi
. dlhlm acyloqi m zvy5kom a teda vedre k predpokla-
::rfm novfm PAL a mezog6nnym zl[6eninAm.

V syntetickej sekcii mad'arskf autori l. Pinter
: <ol.  v prispevku "Neobycalna reakcia 1,1-disubsti-
:-ovanlch azidocukrov s trifenylfosfinom", popisuju
:'pravu "cukornych" fosfazrdov izolovanfch v kryS-
: rckej forme. Japonskf autori Akiva Kai a kol. z ka-
'=Jry priemysel'nej ch6mie vTokiu prezentovali zauji-
- : /y poster v sekci i  C : "Struktura mikrobidlne pro-
:,,kovane.1 celulozy a jej vlastnosti". Celuloza pro-
Jrkovand bunkamiAcetobacter xyl inum nie je v kryS-
:alickom stave.Tdto nekryStalickd celul6zovd forma je
: ;orend cel ul6zou I alfa.

Autori modelove Studovali StruKuru produkova-
''ej celulozy a jel vlastnosti pomocou priamych farblv.
Jviedli vlsledky, zfskan6 zo sk05ok Struktury pro-
duktu z Acetobacterovej kultury v pritomnosti pria-
'reho farbiva a celulozy regenerovanej z nej po
extrakci i farbi va. Cel u loza produ kovand v prftom nosti
criameho farbiva poskytuje kryStalichi komplex
celuloza - farbivo, ktory bol charakterizovanf pomo-
cou chemickej Struktury farbiva. Vfsledky z RTG
difrakcie potvrdili, 2e za pritomnosti farbiva typu
opticfoich zjasfiova6ov (Direct brown 106 and Direct
blue 71) sa ziskala regenerovanA celuloza I z kom-
plexu cel u loza-farb ivo.
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Naprotitomu, za prrtomnosti farbiva Direct red 80, sa
zbkala regenerovanA celoloza ll z komplexu pri-
slu5n6ho farbiva a celulozy. Av5ak v prfpade farbiva
Direct red28 bolaziskanA pseudo - celulozalY.

Pomocou CPIMASS a ''C NMR potvrdili, Ze
regenerovanlceluloza I zfskan6 z pruej skupiny farbiv
bola zloZena hlavne z I kryStalickejformy na rozdielod
zdkladneho typu mikrobialne produkovanej celulozy
a regenerovana celuloza ll z druhej skupiny farbfv
mala rovnaku Strukturu ako mercerizovan6 mikro-
bialna celuloza. Vlinimo6na Strutctura pseudo celu-
l6zy lVje odliSnA od celul6zy lV pripravenej z celul6zy
l l  a l l l  konvendnfmi metodami.

R. Barber a kol. zVel'kej Britdnie zaujali v sekcii C
pracou "Syntdza a biologickd aktivita novej triedy
antibakteridlnych prostriedkov pripravenfch z cu-
krov". Pri benzyl{cii amino-alkoholor4ich derivatov
roznych pentoz a hexoz ziskali medziprodukty pre
pripravu cyklictoich iminocukrov, kto16 podrobili
antibakteriAlnym testom. Studovane medziprodukty
srj [6inn6 na Grampozitfvne mikroorganizmy s mi-
nimSlnou inhibidnou koncentr6ciou (MlC) 1-8 prg.ml ' .

Derivaty srj udinn6 in vivo ako aj in vitro.
V sekcii D - "Priemysel'ne aspekty sacharidov"

pracovnfdky SAV v Bratislave Z. HromAdkovd
a A.EbringerovA prezentovali pracu "Chovanie sa al-
kylaminovanfch 4-O-metyl- D-glukurono-D-xylAnov
vo vodnfch roztokoch".

PrAcaje zaujimavA him, 2e D-xylany reprezen-
tuju nov6 biopolymery pre najroznej5ie aplikdcre, kde
je d0leZite pr6ve ich sprAvanie sa vo vodnfch prostre-
diach.

Uvedene derivdty D-xyldnu m6Zu byt vyuZit6
ako flokuladne prostriedky, aditiva do papiera a anti-
mikrobidlne prepardcie. Studoval i tieZ vplyv substitu-
entov na vlastnosti derivatizovandho D-xyldnu v zrie-
denlch vodnlch roztokoch viskozimetricky a po-
mocou optickej rotacie. Reologick6 vlastnosti v kon-
ce nt rovanyc h vodnlich d is p erziAch chara kte rizov ali
to kouim i krivkam i a viskoelasticito u.

Kolektiv katedry vlakien a textilu CHTF STU
v Bratislave malsvojho zdstupcu vsekci iAs postrom:
"Chemick6 modifik6cie celul6zy a jej derivdtov".
Uviedli sme v fiom pripravu a charakterizAciu
zmie5anlch sulfoalkyl- a alkyleterov celulozy,
alkylsulfoesterov HPC a HEC s dlZkou alkylu C,,- C,us
r6znym DS. Niektor6 pripraven6 derivAty boli Stu-
dovand z hladiska vyuZitia ako PAL a in6 ako L - C
polymery.

Literatura:

Zbornrkr EUROCARB Vlll, 8th European Carlcohydrate Symposium,
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75 ROKOVVYROBY CHEMICKYCH VLAKIEN NA
SLOVENSKU AV SENICI

Mesto Senica, u2 600. rodne, s bohatou
kulturnou historiou, hospodarske a spolodensk6
centrum Zahoria, je v povedomi vldkndrov a texti-
lAkov spojen6 so slovom " rodisko" rni rob chemictcrich
vldkien na Slovensku, aj v bfvalom Ceskoslovensku.
Prave v Senici, v roku 1920, medzi prvfmi v strednej
Eur6pe, boli vyrobene prv6 tony chemictaich - ce-
I u lozovfc h vldkien viskozonj'm postu pom.

75. vfrodie vzniku vldkndrenskej fabriky si jej
bfvali aj sudasni pracovnici a hostia pripomenuli
v septembrovlch drloch roku 1995. Bolo 6o hodnotit
aj nado sa pozerat. SenickA "hodvdbka", podnik
S love ns kf hodvdb, vda ka hos poddrskym r4is ledkom
realizoval v poslednfch rokoch nArodnf rozvojor,ni
a ekologichi program a stabilizoval okruh odberate-
lbv.

DoleZitou sfdastou programu osldv vlrodia
podniku bola jeho odbornA 6ast - Aktiv technicko-
obchodnfch informAcii v dfioch 12. - 13. septembra
1995. Jeho ciel'om bolo SHS predstavit odberatel'om
aJ verelnosti ako podnik odborne a cielavedomo
riadenli. OboznAmit odberatelbv so sudasnfm sorti-
mentom vfroby podniku. TieZ poslrytn0t informAcie
o zAmeroch podniku pre najbli25ie obdobie. Atctfv
umoZnil osobn6 kontakty zAstupcov odberatel'ov,
poprednfch pracovnikov vlskumu - vlaknarov aj
textilakov a pracovnikov podniku. Po vypoduti si 10
roznych vystupeni akoby buducnost sa stala pre
zainteresovanfch prehladnej5ou, realnej5ou aj pers-
pelctfvnej5ou. Svojimi my5lienkami, ndzormi aj vV-
sledkami prdc sa o to pribinilr autori prednd5ok a ich
realizatori:

1. Oema, J., Slovenst<ri hodvab, Senica
Miesto SH Senica natrhu chemicloich vlakien

2. Jambrich, M., Marcindin, A., Chemickotechnolo-
g icka fakulta STU, Bratislava
Budzdk, D., Vfskumnf ustav chemiclqych vliikien,
Svit
Oema, J., Slovenskri hodvab, Senica
Rozvojchemict<rich vldkien vo svete a u nds

3. Hrdli6ka, V., Gregu5, V., MrAz, J., Slovenstoi
hodvdb, Senica
Vliroba, vlastnosti a spracovanie viskozoveho
vl6kna

4. Slavik, V., Ondrejmi5ka, K., Brejka, O., Vfskumnf
ustav chem ictcrjch vlakien, Svit
Srjcasnost a buducnost polyestero4ich neko-
nednlch vldkien pre texti I ne aplikdcie

5. Vaca, 8., Slovenskf hodvAb, Senica
RealizAcia vfsledkov uivoja vo vfrobniach
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polyesteronich vldkien v SH Senica

6. Simo, R., Reprosvit ,  Svit
ReZndk, J., Markovid, R., Slovenslcri hodvdb, Se-
nica
Ryba, M., Technolen - WR ?.s.,  Lomnice nad
Popelkou
Slotera - ry vlastnosti a niektor9 poznatky z jej
pouZitia

7. Starigazda, J., Fusek, K., Vfskumnli ustav che-
mictaich vlakien, Svit
Buducnost polyesterovrich vl6kien v tech n i ke

B. Schneiweiss, J., Hedva, ?.s., Moravsk6Tiebovd
Spoluprdca a.s. Hedva a SH mA dlhorodn0
tradiciu.

9. Vaca, J., Slovensloi hodvdb, Senica
Skvalitfiovanie produkcie v SH Senica

10. BudzAk, D., Dur6ov6, O., KnotekovA,E.,
Vldkna a sk(Sobnfctvo

Zatiatok vyroby chemickfch vlakien na
Slovensku - v meste Senica - s0visiso vznikom tov6r-
ni na spracovanie pol'nohospoddrskych produktov
z miestnych zdro.lov na uzemi dne5neho Slovenska v
podiatodnfch rokoch 20. storodia. V Senici to bol
l iehovar. Jeho prebudovanfm, v roku 1920, vznikla
Tovdreri na umel6 vldkna, udastinnd spolo6nost -
predchodca s06asn6ho podniku Slovensloj' hodvab
(1). Aj ked vlakno z prirodnfch zdrojov dlovek uZ
vyu2{va7000 rokov, chemick6 vlakna sI dietatom 20.
storodia. Na jeho konci uZ nie su niihradou
prrrodnfch. VlTrobcovia vleikien sa ich naudili robit
podl'a poZiadaviek zlkaznikov - doslova na mieru.
Plati to o mikrovl6knach, zvia5t pevnfch a vysoko
termostabilnfch vldknach, tiel vl6knach pre
Specidlne aplikacie - aj v medicine (2). Pracovnikom
Slovenskdho hodvdbu dobre zneli slovd prednd-
Satel'ov o renesancii vfrob vlAkien na 66ze celulozy,
o tom, Ze do roku 2000 bude stupat hlavne vfroba
polyesterovych vl6kien a perspektlvou su vl6kna
pouZitel'ne k vlrobe technicl,rych utvarov aj k armo-
vaniu gumy a plastov. Zamysliet sa je nutn6 nad
poZiadavkami na charakteristiky vl6kien, ich kvalitu,
rovnomernost a to v5etko pri zvri5ovani efektivnosti
ich vfroby aznilovani negativnych vplyvov na Zivotnd
prostredie (1). Za tym, Ze Slovensko, hlavne po 2.
svetovej vojne, ddalo vo nirobe vl6kien krok so
svetom, je potrebnd vidiet vytvairanie vhodnfch
materiAlnych a technickfch predpokladov - zaloZenie
5 pecial i zovan6h o ristav u, pod n i kovric h nis ku m nfc h
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ednotiek, Specializ6cie chemickrich vlakien na CHTF
SVST, projekdnej organizAcie Chempik ...Vymysliet aj
rnodne nakfpit  moZu len dobri odbornici -  aj
., buducnosti (2).

Za rozhodujuce inovadnd akcie v SHS, pri
.yrobe viskozovdho hodv6bu su povaZovand
,ontinudlne stroje /t{lHi a skrdten6 technologia
:uSl'achtovania lSfA. TieZ cielavedomd rie5enie
:kologict<rich zata1(. Pokroky su v sukacej technike -
:nfZenie prietrhovosti na polovicu. Overend su
roZnosti navf5enia hmotnosti ndvinov. V rie5enf je
:<ologichi preparadnf olejTechazil 34* SH. Preh[bila
sa spoluprdca Slovenskdho hodvdbu so zAkaznikmi
3).

Vzrast cien surovin pre polyesterov6 vlakna na
: retov5ich trhoch vplfva na efektivnej5ie zaobchd-
Jzanie s nimi. InovAcie sa uskutodiluju v procesoch aj
.lrobkoch, navy5e stupa zAujem o ich recyklAciu.-endencia 

rozvoJa vfrob polyesterovfch mikro-
. akien pre textilne aj SpeciAlne aplikdcie trvA.
Zdsadnd zmeny charakteru tradidnfch textilnfch
,irobkov su dosiahnutel'n6 pri vyuZiti vldkna s jem-
ostou pod 0,55 dtex. Spoznanie ekologict<1ich

,spektov procesu tvorby vliikna sa stAva nutnostou.
Podl'a sposobu r,niroby vlAkien a ich uplatnenia

. :nikaju tr i  skupiny jemnfch vlakien:
t 1 a20,3 dtex
:i 0,3 aZ 0,02 dtex
- 0,02a20,001 dtex

U v5ettcrich typov vlakien je snahou zniZovat
- csah cudzorodVch - rizikovrich lAtok v nich. S tfm je
::trebn6 pocftat pri modifikaciach vl6kien, kto16
':d'alej zvy5uju ich predajnost. VyuZitie vzduchu pri
-ro.1emflovani vldkien a ich profilovanie sI nad'alej
: :ernativami. Svedci o tom aj skutodnost, Ze SHS za
,:duchom tvarovan6 polyesterov6 textiln6 vldkna
: skal na medzindrodnom chemickom veltrhu
'cheba 1995 zlatumedailu (4,5).

Vfroba PES TV v SHS v sudastnosti produku.;e
. ,'sokokvalitn! produl<t, zrovnatel'ny v europskom aj
:,,etovom rozsahu. PoZiadavky uZivatel'ov sri
':rozvldknenost, perfektnost navinov so zalohou
: rovnomernost ve|kosti n6vinov. Ako u2itodn6 sa
,<azalo poskytnutie "balika technickfch informdcii"
rd be rate I'o m . S po lod n e / vy robca v ld k i e n a zdkazn(W
si rie5en6 skryte chyby vl6kien /kvapky, plo5ne
leformdcie a varhanky/.Aj z tohoto hl'adiska md dnes
S I otera TV o pti mal izovan6 vlastnosti (6).

VystuZovanie gumy patrf k najroz5irenejSim
:plikiiciam polyesterouich vldkien. Od vldkien sa
ryladuje vysoka pevnost, ntzka taZnost a optim6lne
:mr5tenie.Vyvoj dospel k HMLS /Hign Modulus Low
Schringkage/ typom vlAkien. Vo VUCHV Svit tento
:rend zachytilia ich poznatky sri prinosom aj pre SHS.
Na d6leZitosti stupla charakteristika priednej
oevnosti vlAkna /suvislost s poklesom jeho pevnosti
pri skanr/. S pouZivanim drastictoich unichl'ova6ov
vulkanizacie je moZnf aZ 2oo/o-n! pokles pevnosti
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vldkien. Obsah karboxylovych skupfn ovplyvriuje
pokles pevnostivlakna po vulkanizacii. S ohl'adom na
adh6ziu je potrebnd hladat kompromisy. Alternatfvou
pre buducnost su Ultra HMLS typy, vodi viskozovym
kordovlm vlaknam (f .

Napriek v5etkfm zmenam, ktonich sme bol i
a sme svedkami, Slovensk! hodvab zostdva pre a.s.
Hedva na lednom z poprednfch miest medzi
dodAvate l'm i vi s kozov6ho a polyeste rov6ho h odv6bu.
Sortiment viskozoWch tkanfn pre odevn6 ucely si
zachovAva svoje dominantn6 postavenie. V podsku-
pine telovfch pod5ivkovfn md svoje miesto truale. Co
je v5ak viac nutn€, ako nov6, je rovnomernost v kal-
dom smere na dodavky vldkien od vfrobcov k ich
spracovatelbm. Ciel'om je spol'ahlivost a garanto-
vanie kvality dodavok (B).

Kvalita vlakna moZe byt definovanA jeho
charakteristikami - zrovnatel'nfmi s poZiadavkami
odberatel'a di ich Spidkovfmi vfrobcami. Kvalita
nirobcu vlakien suvisf s trvalfm ei dlhodobfm
dosahovanfm poZadovanfch charakteristik. SHS sa
moZe pochv6lit tym, 2e za posledn6 tri roky zlskal
zlatd medaily za nallep5ie vystavovan6 expon6ty na
vel'trhu Incheba:
- zapolyesterov6 technicke vlAkno
- za kontinualne vyrobenf viskozovf hodvab
- za vzduchom tvarovan6 polyesterove textilne

vlAkna.
Progres je tu zrelmy. K tomu, aby Ziadane

charakteristiky vldkien boli dosahovane dlhodobo a
r,niroba vlAkien bola efektfvna, nam md pomoct aj
budovanf svst6m akosti podla noriem ISO 9000 (9).
Preukazovanie zhody s normami sa u2 stalo
neodmyslite|nou sudastou n;i5ho Zivota. Statna
sku5obna SKTC - 118 pri  VUCHV Svit,  opravnend
poskytovat odborne sluZby spojene s certifikaciu
v5etklich druhov prfrodnfch a synteticklch vlakien a
vybranfch skupfn textilnlch vyrobkov moZe vlakna-
rom napomOct k udrZaniu si ci  prehlbeniu ich kon-
ku rencieschopnosti v dal5om obdobf (1 0).

Namiesto zAveru moZno uviest odstavec
z vyst0penia prof. Ing. Mart ina Jambricha, DrSc., "Je
redlny predpoklad, 2e po ukonceni privatizadn6ho
procesu sa vytvoria e5te priaznivejSie podmienky pre
d'alSf rozvoj chemict<ijch vlakien u n6s. Bude to vSak
vyZadovat lep5ie zladenie zdujmov jednotlivfch
ini robcov vlakien u nds, lep5ie vyuZitie ndSho
technickeho potencidlu, kvalifikovanosti managmen-
tov tak, aby vldkndrensk! priemysel sa stal opAt
vzorom Slovenskej chdmie v jej novfch organi-
zadnfch Strukturach,6im by sa vytvorili predpoklady
pre fspe5nli vstup tohto odvetvia do 3-tisfcrodia".

Ak aktfv konanf pri 75. vfrocizavedenia ui roby
chemiclaich vldkien na Slovensku a v Senici k tomu
aspori tro5kou prispel, tak naplnilsvoje poslanie.

Franti\ekDZubas
odborny garant aktivu



ROKOVANIE POTSKYCH A SLOVENSI(YCH ODBORNIKOV
v oBr-Asn cHEMIcKfcH vt-AKEN A TExril-li

v PoDTATRANSKoM PRosrneol

Vfskumnf ustav chemiclcrich vlAken vo Svite
a jeho pobo6ka ZS VTS v dfioch 28. a 29. septembra
1995 usporiadali l l l. Slovensko-pol'skf semin6r na
tdmu "Progres v prfprave a aplikacii polymerov,
vlaken atextili i".

Na semindri, ktoryi sa konal v hoteli Mladost vo
Svite, bolo prezentovanfch 21 prednd5ok predsta-
vitelbv vf znam nf ch pol's hich i do mdcic h orga nizAci(
z uvedenej oblasti.

Semindr okrem moZnosti njmeny odbornfch
informdcif bol venovany aj technicko-ekonomickfm
rokovaniam medzi vy5e 50 zu6astnenfmi odbornfk-
m i .

Z pol'skej strany na semindri bolo pritomnfch 20
hosti zorganizAcitZV,'|CH "STILON" GorZov a "El-A-
NA" Torufr, lns\rtut Wl6kien Chemicznych, lnsfftut
Wlokiennictwa, Politechnika L6d2ka a "MORATEX"
Lodla "Vl S C OPLAST " Wroclaw.

Za slovensku stranu semindra sa zU6astnili
zdst u pcov i a s po I u o r ganizAtora Kated ry vl Aki e n a tex-
tilu CHTF STU Bratislava, dalej v!'znamnfch uirob-
cov chemick5ich vldken - SH Senica, Chemlon Hu-
menn6, lstrochem Bratislava a Ghemosvit Svit, dalej
CHEMITEX-VUTCH Zilina, Slovenka Banskd Bys-
trica, TEXICOM RuZomberok, po6etnA bola [6ast
odbornfk ov za strany organizAtora -VUGHV.

Vfznam seminAra v Sir5ich srjvislostiach
pol'sko-slovenskfch vedectaich a obchodnfch
stykov zvy raznila prrto m nost zAstu pcu M i n isterstva

hospoddrstva SR a riaditel'a a.s. "CHEMIA" Bratislava
pdna tng. Stefana Ka5i0ku, ktoni predniesol hlavnf
referAt. Semindru zo stranyVUCHV predsedali jeho
riaditel' pAn RNDr. Du5an BudzAk a technicl,ry nd-
mestn ik pAn I ng. Ti borVarga.

Rokovanie semindra obidve zfdastnen6 strany
oznadili za vel'mi uspe5ne a podnetn6 pre
organizovanie podobnfch stretnuti v budUcnosti. Nie
je nezaujfmav6, Ze semindr sa konal v dobe, kedy
usporiadajuci tjstav uzavieral svoju 6innost ako
5t6tny podnik. Podnfc 1. oktobrom 1995 jeho nAzov
znie - Vfskumnf ustav chemicktich vlAkien, akciovd
spolo6nost, Svit.

- DK-
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NovE vt-rxttA pRE TExnlttE ApLtxAcrE n.
Marcincir, A., Ujhelyiov?, A., Kri5tofic, M.

Chemickotechnol ogickd kku lta, STU
Radlinskdho 9. 812 37 Brctislava

3. MikrovlSkna, vel'mijemn6 vl6kna [41-48]

V su6asnom obdobr napriek p6vodnim de-
'^'ciam a logickemu rozdeleniu pod pojmom mikro-
. akna sa zadina ch6pat jemnost vldkien o dlZkovej
- -otnosti pod 1 dtex, (prip.do 0,3 dtex). MikrovlAkna
: colyamidov a polyesterov sa vo svete (Japonsko)
;;'Aba10 od zaliatku 70 rokov. K ich niznamn6mu
:cdielu na nirobe v USA av zApadnej Europe do5lo
. - v poslednom desatrodf (tab. 1 0). Od hodvAbnych ty-
:o/ sa postupne preSlo k vfrobe striZoinich vldkien,
" :. nrd z PET, PAN a PP. V poslednfch rokoch sa
,'; 'Abavo forme mikrovlAkien tieZ viskozovA striZ.

Z hl'adiska vfroby predstavuju mikrovlAkna now
:itiment vlAkien s niznamnfm dopadom na textilnd
.'.. 'obky vhodnd najmd pre exkluzfune a Sportove
: c edenie. Pre ich ui robu sa stabilizovalo niekol'ko
:.:stupov, ktor6 su charakterizovan6 najmA vysokou
-:'odnostou na kvalitu polym6ru zfskanu v priebehu
-.^tdzy, d'alej na preciznost operAcii pred zvlAkrio-
.:^im ako je su5enie, tavenie, filtracia a dAvkovanie
- j .  enrny.

Tab. 10 Vfvoj qiroby mikrovlAkien vo svete [42]

- netkanf ultrasemi5 (nAhrada koZe)
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Rok
:avedenia
:: vyiroby

Firma Stat Obchodn6
oznadenie

DlZkovd
hmotnost

(dtex)

1 970
1972
1 973
1 984
1 986

1 988

1 988

1 989
1 989

1 9B9
1 989

1 989

1 989

1 989

1 990

Toray
Teijin
Kanebo
Teijin
Hoechst

Rhone-
Poulenc
Tong
Yang
Du Pont
Du Pont

Toray
Monte-
fibre
Val
Lesina
rc l

Akzo

Lenzing

Japonsko
Japonsko
Japonsko
Japonsko
S R N

Francuzsko

Korea

USA
USA

Japonsko
Taliansko

Taliansko

VB

SRN

Rakusko

Escaine'
Hilake'
Belima'
Microstar
Trevira
Finesse
Setila

Finestar

Microfine
Micro
Matique
ToraySee
Terital
Zero 4
Micrell

Tactel
Micro
Diolen
Micro
Modal
Micro

0.3
0 . 1 5
0 . 1 6
0 . 1 5
0.55

0.55

0 . 1 1

o.7
0.5

0.055
0.4

1 . 0

o.7

1 . 0

Preciznost prevedenia si vyladuje i proces zvlak-
nenia, kde sa yyuZrvaju pri modifikovanfch kla-
sicloich postupooh najmd krdtke zvldknovacie drdhy
s prepardciou pod hubicou. Procesy dlZenia a tva-
rovania musia byt Setrnej5ie k vldknam, ktor6 maju
niZ5ie absolutne hodnoty mechanicko-fyzikdlnych
vlastnostf. V z6sade sa tieto vldkna pripravuj0 Styrmi
postupmi:
a) Modifikovand klasickd zvldkfiovanie s orientdciou

na POY HOY a FOY procesy pre zabezpedenie
dostatoe nej p rod u kt i v ity (P ET, PA, P P v I d k na).

b) Prlprava segmentovych vldkien z nezne5anlinich
polym6rnych zlo1iek ako je PA-PES, PES-PS,
PA-PP atd.

c) Vldkna zo zmesi polym6rov typ matrica-fibrily, kde
po zvl6kneni a rozpusteni matrice sa ziskajd fibrily
dispergovanej IAzy nau rovni a2 1 }'dtex.

d) Priprava mikrovldkien metodou melt-blown.
Mernf .povrch vldkna je nepriamo0mernV od-

mocnine dlZkovej hustoty vl6kna. Naproti tomu
maximdlne vyplnenie priestoru v textilnom materiAli
na dlZkovej hustote nez6visi, av5ak z dovodov nizkej
jemnosti sri vlakna v miestach preknZenia uloZen6
hustej$ie s men5imi pormi. Ohybovd tuhost vlAkna na-
proti tomu prudko klesA s druhou mocninori jemnosti.

S viid5im mernfm povrchom a men5im priere-
zom suvisia niektore vyznamne pozitivne vlastnosti
mikrovlAkien. Je to najmd: men5ia objemnost, niZ5ia
tuhost v ohybe a vy55i koeficient trenia, pri textiliAch
je to miikloi ohmat, men5ia objemnost, vy55ia krycia
schopnost, vySSia splfvavost a ni25i lesk. Na druhej
strane textilia ma vySSiu krdivost a teda men5iu zola-
vovaciu schopnost a svetlej5ie odtiene pri vyfarbenf.
Vlakna sa vyznaduju vySSou schopnostou pnjmu
farbiv av5ak s niZ5ou farebnou silou a dasto s niZ5ou
egalnostou vyfarbenia. Spotrebu farbiva c, a c2 pre
d iZkove h motnosti To, a T* u rduje vztah :

Ce= G,,. T'.,ft*

Pri zvy5ovani ddvky farbiva pre dosiahnutie
potrebnej farebnej sily je nebezpe6enstvo zhor5enia
stAlosti vyfarbenia za mokra. Vy55f povrch mikrov-
ldkien zhor5uje tieZ stAlosti vyfarbenia na svetle a pri
PET vlAknach tieZ migrdciu vplyvom teploty. Nielctor6
negativne javy je moZn6 zmiernit upravou techno-
logickeho procesu. Negativne vyfarbenie sa dd po-
tladit zn iZen im po6iato6nej teploty farben ia, pom alf m
zvy5ovanim teploty, dlhSim 6asom farbenia pri
najvy55ej moZnej teplote, pouZitim prostriedkov



zabrafiujr-icim tvorbu z6hybov textilndho materiAlu
a vliberom farbiv. ZAsada je znftit nichlost vytahova-
nia farbiva a vyhfbat sa kombinAcii farbfv s roznou
nich I osto u vyta h ova n i a.

Spracovanie mikrovlSkien

Zo spracovania mikrovlAkien je uZ pomerne vela
poznatkov a to takzo spracovania nekonednfch i stri-
Zovlch vlakien.V zdsade su mikrovlAkna citlivej5ie na
pdsobenie axidlneho napAtia, ktore moZe vyvolat
pretrhnutie vlakna ale tieZ zmeny v Strukt0re vlAkna.
Pri tvarovanf prevlAdaju niZ5ie nichlosti ako pri kla-
sictcrich typoch. Tvarovanie vlAkien POY pripadne
FOY sa deje najcastejSie nepranim zAkrutom alebo
vzduchom. Doraz sa kladie na rovnomernost vlast-
nosti predlohy a rovnomernost nAnosu prepardcie.
V5eobecne plati, Ze pri mikrovldknach sataZ5ie dosa-
huje objemnost na urovni klasickrich typov.

Spracovanie na beZnfch mykacfch stroloch
prinASa probl6my najmA pre vySSie trenie pri vA65om
mernom povrchu vldkien. Pre zlepSenie spracovania
sa spravidla znilule dlZkovA hmotnost pramefia na
3,5-4,0 dtex, zvf5enim hustoty hrotov pribliZne
a 30Yo a upravou otAdok hlavn6ho valca. Zo strilo-
vych mikrovlakien o dlZkovej hmotnosti 0,6-0,8 dtex
sa vyrabaju dnes priadze prstencov6 5 tex a rotorovd
10 tex. Priadze maj( jemnf ohmat, splfvavost, kryciu
schopnost a su vhodne do modnych textili i.

Mikrovlakna z PAN s dlZkovou hmotnostou pria-
dze 0,6 dtex s dlZkou vldkna 32 mm je moZn6 spraco-
vat do pletiarskyc h vyrobkov.

Osobitosti spracovania mikrovldkien su tieZ pri
priprave tkanin. V5eobecne sa uvAdza vyS$ia rov-
nomernost priadz( v pevnosti, do sa priaznivo
odzrkadl'uje v pretrhavosti pri dal5om spracovanf
av5ak lenza predpokladu, Ze sa pouZije rovnakd jem-
nost vlakien. StriZove mikrovlAkna sa moZu pouZittieZ
vo forme zmesi. Mekhi ohmat sa vSak zhor5uje s po-
dielom hrub5ich vlAkien a to napr. i s bavlnou, pretoZe
jejjednotkovd dlZkova hmotnostje nad 1 dtex.

Velkri mernf povrch tkanfn z mikrovldkien a mal6
vel'kost porov robf tieto tkaniny vodoodpudiv6, ale
priepustne. Tieto vlastnosti mikrovlAkien orientovali
ich vyuZitie najmd v Sportovom oble6enia v oble6eni
do daZd'a.V sddasnosti sa stAle viac uplatfiujtj v textil-
nom a odevnom priemysle do modnych nirobkov,
odevov, ale aj do bytov6ho textilu (tkaniny, pleteniny)
ako zAclony, potahy, dekoradne tkaniny. Svoje vyuZi-
tie maju mikrovlAkna pri r,nirobe synteticktich koZf,
v zdravotnictve pre hygienicke 06ely, filtradne tkaniny,
pasl,qy, 6istiace textilie a pod.

StriZove PES mikrovldkna s[ ur6en6 najmA pre
damske modne odevy a obledenie pre Sport a vol'ny
6as (priadza od 12,5 do 20 tex). Mikrovldkno z VS
striZe sa pouZlva pre denn6 i nodn6 pradlo a pre tka-
niny a uplety pre d6mske o5atenie. PAN vlSkna v zme-
sisVS.alebo bavlnou sa vyuZivaj0 hlavne pre sodi-
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Tab. 11 Typickd kompozitn6 vldkna pre mikrovldkna[441

Tab. l2VyuZitie mikrovliikien v r6znych oblastiach s ohladom na
ich druh a dlZkovri hmotnost [42]

Syntetick6
kola

0 .001-0 .1
dtex

Jemn6
fiftre

0 .001-1 .0
dtex

Tkaniny,
pleteniny
0 .3 -1 .0

dtex

Technickd
tkaniny
0 . 1 - 1  . 5

dtex

PES
PAD
PAN

PES
PAD

PAD/PES

POP

PES
PAD

PAD/PES
PAN
VS

modalov6

PES
PAD
PAR

ment, ako pulovre, ponolky a bytove textflie. Akost
pletenin i tkanin je podstatne vy55ia ako klasicpqych ty-
pov. Ziada si to v5ak rie5it komplexne celf rad pro-
bl6mov pri ich prfprave od niberu mikrovlakna po
konStrukciu textilu.

Samostatnu kapitolu tvoria mikrovl6kna pod 0,3
dtex, ktor6 sa pripravuju s vraczloZkouich konjugo-
vanfch, multivrstvonich sequentnfch alebo zmes-
nyich vldkien, tctor6 vzniklu v konednejtAze rozpus-
tenim matrice, napridanfm a Stiepanfm alebo
mechanichim rozru5enim (tab. 11). V hichto tech-
nol6giach maj0 vyznamne postavenie Japonskd
firmy Kanebo, Kuraray,Toray a Teijin. Aplikdcia lichto
vldkien je hlavne do piatich oblastf: umelf semiS,
hodvdbu podobn6 textilie, tkaniny so super vysokou
hustotou, druhd generdcia synteticlqich ko2i a textflie
s vysokou sacou schopnostou. Okrem toho dalSie
oblastiapl ikdcie mikrovldkien s[ najmd (tab. 12):
- Tepelnoizoladnd materiAly (ako niplne a netkand

textilie),
- Filtra6nd materidly (HEPA, klimatizAcia budov, me-

dicina),
- Absorbenty (oleja, farbv),
- Papierenske vyroblqy (vysokopevnf papier, distia-

ce materi6ly, superjemnf papier, servttky),
- Menide ionov a separAtory v akumulAtoroch a

Typ Firma Priedny
rez

PouZitie

Radi:ilny
Belimax Kanebo

Umelyi sentiS, super hust6 tkaniny
"Savina DP, Saviny PS, Savina
MiniMax", textilie s vysokou sacou
schopnostou

Ostrovy
v mori

Toray EIUmelYi' SerniS, sYntetickA ko2a
"Escaine" "Youest"

Radialny
a duli

Teijin mUmehi semi5 "Hilake"
textilie s vysokou hustotou

Polym6rna
zmes KurarayESemlS ''Amara", syntetlcke koila

"Sorfina", syntetickA ko2a
"Clarino F"

Vtdkna a textit 2(4) 181- 1 87 0 995)



:,'1ych 5 oblastf
: kacie

umel;i semiS, hodvdbne textflie, teKilie so super-
vysokou hustotou, syntetick6 ko2e, textflie s vy-
sokou sacou schopnostou

, :e lno- izo ladn6
.:eri6ly

umel6 pAperie, ul'plne pre zimn6 obledenie,
netkand tepelnoizoladne materi6ly

--edn6 rnateriAly HEPA, fittre do klimatizadnlich domovfch
zariadeni, uzd u chov6 f i ltre, kvapal i n ov6 f i ltre,
textilie pre medicfnu

-->c'benty
' r:-ralfn

o I ejovd abso rbenty, zdso b n f l1y pfsac ic h pot rie b,
kvapali novd absorbenty, separ6to ry
v akumuldtoroch

vysokopevnf papier, vreckA do vysAvadov,
superjenrnf papier, servftky, plienky

Tab 12a. Aplikdcia a pouZitie mikrovliikien [44]

3iologicke aplikAcie (nosi6e enzymov, pri separe-
:  ik rv i ) .

Perspe ktiva mi krovl6 kien

PrevaZnri 6ast komer6nfch vfrobkov mdZeme
. :'ad it do troch kategorif:

.ysoka kvalita a vysoka cena nirobku
s:redne kategoria
*'asove produkcia.

UZ dnes sa stavaju mikrovldkna od 0,4 do 0,9
.-:( Vo vyspelych kralindch nirobkami v "strednej
. j : .gori i"  a je predpoklad, Ze sa posunu v budfcnosti
-: {ateg6rie "masov6 produkcia".V kaZdom pripade

: J(okvalitne ini robky umeleho semiSu, koZe, super
-::d textflie a vysoko(Zitkove obledenie a pr6dlo sa
: --oZu vyrobit bez jemnfch vl6kien. Super jemn6
r- ̂ a v5ak zostanu e5te dlh5idas v kategorii vysokej

. , :  r y r c e n y .

4. Heterofiln6 vlSkna, termopojiv6 vl6kna
[4e - 54]

Heterofiln6 vldkna predstavuj0 nekonedn6
- :co striZovd vl6kna tvorend naj6astejSie dvoma po-

-'€rmi typu jadro-plASt (J/P), bok-bok (B/B), pre-
- - rdnf typ - excentricky uloZen6 jadro Ex/P).
'.: lastej5ie vyuZitie hichto vl6kien je pre termopojiv6
: rl i i€, pre samoobl06kovanie (pozdlZne tvarovanie)
, , .e SpeciAlne pouZit ie.

Bikomponentn6 vlAkna, komerdn6 typy, sU
:rstupn6 uZ viac rokov. Du Pont, Monsanto a lCl pri-
: 'avi l i  vldkna polyamid G/kopolyamid uZ v roku 1964
:.-ld nAzvom "Heterofil". Podobnou technologiou boli
: 'cravene vlakna "Terano" a "Miraf i" pre geotextf l ie.
', e s ko rS ie znalky roz5iri I i japonskd f i rmy a fa H oechst
-elanese Corp. Nov6typy heterofilnfch vlAkien sa pri-
:'avuju novf mi postupmi s preclzne regulovanfm
:avkovanim zlo1iek a s moZnostou prfpravy jadro-
: a5tovfch vldkien s vel'mi malou hrUbkou "pld5ta"
cod 1 m), 6o je zaujimav6 pre niektor6 SpeciAlne

Tab. 13 Producenti bikomponentnfch pojiuich vl:ikien [49]

Firma Vldkno. Obchodn!
ndzov

DlZkova
hmotnost

(dtex)

alzka
rezu
(cm)

BASF

Ghisso
Daiwabo
Danaklon
Du Pont
Hoechst
tct

Kanebo

Kuraray
Montefibre
Sam Yang
Teijin
Toyobo
Ube-Nitto
Unit ika

PFVPE &
PET/PA
PP/PE
PP/PE
PP/PE
PET/CoPET
PETPE &
PEI-/CoPET &
PA6/PA66
PET/GoPET &
PET/PE
PEI/PE
PET/CoPET
PET/CoPET
PEI-/CoPET
PET/GoPET
PP/PE
PET/CoPET &
PET/PE

"Colback"

" ES Fiber"

" Danaklon "
"Corebond "
"Celbond"
'v544',

"Bel lkombi"

"Sofi l"
"Terital"

UTBS''

" Estrana"

"Melty"

1 . 6 - 1 0

0 . 9 - 1 8

r . c - o

2-3
2-4

2-4

2-3
4

2-4
jemnf

3-6
Up to 20

2-4

1 - 6

0.2-5

o.2-2.5

o.2-3
2-6

2-6

1 .2 -2
2

2-6
kratky

3-6
3-6
2-6

. v USA pouZl'van6 symboly vl6kien:
CoPET - kopolyester polyetyldntereftal6tu

s polyetyl dn isoft aldtom
PA - polyamid 6 alebo 66
PE - polyetylen
PET - polyetyldntereftaldt
PP - polypropyldn

vl6kna, napr. svetl ovod ive.
Vfvoj termopojivfch vldkien, ktonich vfroba sa

stale zvySuje (napr. fa Montefibre dodava 56% z vy-
roby polyesterovych vl6kien pre spracovanie do net-
kanich plo5nfch textflir) m6 svoju historiu. T6to sa
v poslednfch rokoch priklana k tvorbe bikompo-
nentnych vldkien na bAze polym6rfiadro)-kopoly-
mer(pld5Q s orienteciou na polyamidy a polyestery.
Tieto tendencie je vidiet u tahich producentov ako s0
fy Montefibre, EMS Inventa AG., Hoechst-Celanese
Corp. a dalSie (tab. 13). Ustupuje sa od bikompo-
nentnfch vl6kien na bAze rozdielnych polym6rov,
napr. PET-PE, PP-PET, kde je podstatne niZ5ia
adhdzia medzi zlolkami kompozitn6ho vl6kna.

V zdvislosti od pouZitia bikomponentnfch J/P
vlAkien sa vyuzrvaju kopolymery PA a PES so Sirokou
Sk:ilou teploty topenia, s optimelnymitokovfmi vlast-
nostami a molekulovou hmotnostou, ktorA zabez-
peduje poZadovan0 adh6ziu vlAkien v plo5nej textili i.
V technologii pripravy sa kladie doraz na vysolai stu-
perl riadenia tvaru prierezu vlakna, ktory sa dosahuje
zvlAkriovanim zloZiek PA alebo PES so Sirokou SkAlou
rozdielu viskozit. Termopojive vlakna v5eobecne
moZno rozdelit do nasledovnfch skupfn (tab. 14):
a) jednozloZkov6 - pripraven6 z homopolym6rov (a-

morfnf PET, PE, PP) alebo z kopolym6rov (CoPES,
CoPA, CoPP)

b) dvojzlo Zkove (bi ko m ponentne)
- rozdielne chemick6 zloZenie (PET/PB PET/PE,

PET/PA6)

',ttdl<na a tadit 2(4) 181-187 (199S) 183



Tab. 14 SpeciAlne termopojiv6 vl6kna [49]

Firma
Obchodni

ndzov Potymer
Teplota

fc)
Jemnost

(dtex)
oizxa
(mm)

AKZO Faser
AG. D

AKZA Faser
AG. D

Faserwerke
Bottrop, D

Danaklon
A/S, DK

Du Pont de
N.  GmbH,  D

EMS-Chemie
AG, CH

Hoechst AG,
D

lCl Fibres,
UK

Montefibre,
I

Moplefan
spA, I
Polyost NV,
B

Poly - Steen
AG, CH

Rhovyl SA, F

Steen & Co.,
D

Wacker
Chemie, D

Wellman
Int l . ,  Rl

Diolen 56

Diolen 51

Vegon MC

Danaklon AL
CE
Danaklon CA

Dacron 134

Gri lene K 150
Grilene K 170
Gr i lon  K '140
Gri lon K 140
Grilene KB
Grilene KB
Grilene TB
Grilene TB

Trevira 252
Trevira 254

Heterofil

TeritalTBM

Meraklon TG

Polyost PE

Polysteen
TBO ST
Polysteen
TBO STA
Polysteen
TBO LTE
Polysteen
TBO HST

Thermovyl

Polvsteen
CUT MP

Wacker MP

Wellbond
T001 3

PES/PET

PES
(am)

PP/PET

PP

PP

PE

CoPES
CoPES
CoPA
COPA

(amorfnli)
(amorfnf)
CoPES
CoPES

PES
PES

PP6/
PA 6.6

PETI
COPET

PP

PES

PP

PP

PP

PP

PVC

PET

PVC/
PVAc

PES/PES

1 1 5

1 8 0

1 1 0

>1 35

205

1 5 0
170
140
140
170
170
230
230

2so/110
250/110

215

1 0 5

>135

1 1 5

142-152'

143-155'

1 35-1 60'

1 45-1 65'

1 3 0

1 1 0

1 3 0

1 1 5

1.7-3.3

6.7

1 . 0 ;  1 - 7
2 .2 ;2 .8

3.3

1 . 7 ; 2 . 2
3.3

2 .2 ;3 .3

1 . 7

2.2

6.7 - 120

1 .7  -  3 .5

1 . 5  -  3 . 1 5

1 .7  -  3 .5

2_0 - 3.5

2 .4  -  15

4 . O  -  1 7

3.3, 5.6

5.3

5.5
5.5
4.2
1 1 . 0
4.5
4.5
1 . 7
3.3

3 .0
4.4

2.2
3.3
6 .7
3 .0

4.4

40, 60

40

40 ,50

38

60/6
60/6
51
80
51

6/12
38
51

50
50

50
65

6 5 , 1 0 0
1 0 0

50

40

2 0 - 1 5 0

40-60

40-60

40-60

40-60

26-150

3-12

4 0 , 6 0

50

- to ist6 chemickd zloZenie (CoPET/PET, CoPA/PA)
Jednozlolkovf vlAkna z homopolym6rov su

lacn6 a spravidla sa pouZivajti v zmesi s infmi vlAk-
nami s vySSou teplotou topenia. Napr. amorfn6 PET
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vlSkno sa tavi pred kryStalizdciou pri 100"C. Bikom-
ponentne vldkna su relativne drah6, av5ak pri ich
aplikdcii sa ziskavajti vysokofZitkov6 textiln6 ma-
teriAly s vel'm i jednoduchf m spracovan fm.

Vtdkrg a textit 2(4) 1 81 -1 87 (1 995)



20
190

40
150

_ A  ^ ^  1 0 0
-l\-OO /

Obr. 1 Kompolymdry PA6/6,6/12 podl'a zloZenia s teplotou od 110"C
do 190"C [52]

Obr.3 Elektronmikroskopickd snmky spojov v
materidloch z heterofilnfch vldkien [51]

Kopolym6ry PA (fa EMS lnventa) s0 na bd.ze e - ka-
prolaktamu, AH soli, laurolaktamu, 11 aminoun-
dekanovej kyseliny, dalej hexametyldndiamfnu a se-
bakovej, resp. dekandikarboxylovej kyseliny, podl'a
zlolenia so Zelatel'nou teplotou topenia od 1 10"C do
1 90"C (obr. 1).

Pre prfpravu kopolymdrov PET sa pouzfva
zAmena 6asti etylenglykolovej zlolky za butyl6n, he-
xa metyl6n pripad ne neo pentyl g lyko | . N am i esto teref -
talovej lryseliny sa pouZiva adipovd, izoftalov6 alebo
dekandikarboxylovd, pridom teploty topenia \ichto
kopolymdrov sd v rozsahu 135 - 190"C. Napr.
vldkno "TERITALTBM" je na bAze CoPET/PET s te-
plotou topenia pldSta od 1 10"C do 200"C (obr.2).

VyuZitie bikomponentnfch vldkien pre ploSn6
textiln6 0tvary mA napriek ich vysokej cene znadnd
vfhody:
- nizkaspotreba energie
- Ziadne ekologicke probl€my
- nfzke n6klady, jednoduche zariadenie
- moZnost zmesovat tieto vldkna s infmi vlAknami

185.'.r.-a a textit 2(4) 181-187 (1995)
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Obr.2 Zakladnl typy bikomponentnfch PES vliikien [53]

(v poslednom 6ase aj s vel'mi jemnfmi vldknami
a mikrovlAknami).

Pokrok vo inivoji novych typov vlakien je aj v prf-
prave zmesnych vldkien M/F s reaktivnym medzif;izo-
qi m mod if i kAto rom na b{ze odkovand ho ko po lymeru
PP-maleinanhydrid. Zmesn6 vl6kna sa vyznaduju
zlep5enlmi mechanicko-tyzikAlnymi a najmd elas-
tickfmi vlastnostami a farbitel'nostou difuznymi pos-
tupmi pomocou dispeznfch farbiv.

Japonsk6 firmy venujf vel'ku pozornost novfm
typom modifikovanych polyesteroWch vlakien s !y-
solqimi uZitkonimi vlastnostami.VyuZivajU sa tri pos-
tu py prfpravy hichto vldkien :
a) modifikdcia vldkien (w6tane modifikEcie po-

lymeru),
b) modifi k ircia v procese s pracovan ia vlAkien,
c) modifiklciav zo$l'achtovacom procese.

Nove typy bikomponentnfch vlAkien vyvfja fa
UNITIKA (v suOasnom obdobi sa nepouZfva prfprava
vl6kien z troch polym6rnych zloZiek), Tieto nove typy
predstavujrj: polymdrne zmesi, bimetalickf typ,
jadro-pla5t, more-ostrovry (multijadrove), multivrst-
vov6 a co-zvlAkrlovane priadze. K zAkladnim typom
PES vldkien fy UNITIKA patria (obr.3):
- latentne obhidkovatel'n6 polyesterove vlAkna (bok-

bok) z PET o rozdielnej molekulovej hmotnosti.
Tieto vlAkna zvy5ujr-i elasticitu l6tok a pohodlie pri
nosen[,

- antistaticke polyesterov6 vldkna fl-ESKA ll) jadro-
pl65t, kde jadro je modifikovan! polyester, lai'm
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Tab. 15 Aplikdcia elasticklich vldkien [57]

Vlrobok Oblast aplikdcie % elast.
vldkien Titer

Pleteniny
(osnove ple-
tacie stroje)

podkladove textflie
k6pacie fbory plavky

1 0-40
1 0-30

1 60-800
20-1 60

Pleteniny
(kruhove ple-
tacie stroje)

Plne elastickd d6mske prddlo
plavky
kozety a p6sov6 vesty

5-6
6-12
8-12

80-240
80-230
1 60-320

Netkan6
teKflie

Sportove obledenie
obledenie pre ly2iarov 3-1 0 45-160

P6sky, dipky pdsky v5etk6ho druhu 1 0-50 900-2600

pld5t tvori regu l6rny homopolymd r,
- vodivd polyesterov6 vldkno (MEGANA E) so Struk-

t[rou jadro-pl65t, kde jadro tvorf polyester s vy-
so ko u ko n cent rdc io u vod i vej kovovej zlolky. M e rnf
odpor vlAkna je 1 0'-1 0oohm/cm,

- co-zvl{kfiovanie vl6kien dvoch Wpov polyesterov
s rozdielnou vyfarbitel'nostou (PET a kationovo vy-
farbitel'nf PES), do vedie k tvorbe melange efektu.
Tento efekt sa m62e dosiahnut tieZ roznym podtom
vldkien z jednotliWch polym6rov, profilom, hr[b-
kou vldkien a pod.,

- teplo akumulujdce polyesterov6 vl6kna (Solar a).
Vlakno je typu jadro-plA5t, jadro tvorl PET s vy-
sokou koncentrAciou ZrC, pld5t moZe byt z PET
alebo modifikovan6ho PES so zlep5enou vyfar-
bitel'nostou,

- multiseparovatel'ne polyesterov6 mikrovldkna
(FS4). Pripravuj0 sa ako multijadrove vl6kna, kde
p ld5t (m atrica) j e tvorenf rozp ustnf m po lyesterom,

- vlAkna s chladiacim efektom (SCY) maju jadro-
pla5tovu StruKdru, pridom jadro tvorf PES s vy-
sokou koncentr6ciou keramick6ho pra5ku s tepel-
noizoladnfm ucinkom. Vlakno vo zui5enej miere
abso rbuje sl nedne Ziaren ie,

- l'ahden6 polyesterov6 vlakno (AIRFLO) sa pripra-
vuje ako vldkno jadro-pla5t, pribom pld5t md tvar
prsmena C. Po dlZenr a tvarovanf sa jadro vyextra-
huje alkalickrim vodnym roztokom. VlAkno mA
vr/hodu, 2e pri tvarovani sa nemenl prierez vl6kna,
okrem toho sa vyznaduje zvf5enou absorpciou
vody.

5. Superabsorp6n6 vl6kna [55,561

Superabsorp6nd materiAly maju v poslednom
obdobf vr/znamnf nArast spotreby - zo 4.000 t v roku
1982 za 1Q rokov vzrdstla spotreba na 300 000 t. Su
charakteristickd vysokou absorbdnou schopnostou
vodnfch roztokov (niekol'konAsobok vlastnej hmot-
nosti) a schopnostou zadd.al kvapalinu pod tlakom.
Srj vo forme praiSku, granul, pasok a pod. a vyuZivaju
sa hlavne ako hygienick6 uirobl,qy. Najviac\ichto ma-
terialov je na bAze zosietenfch kopolym6rov akry-
lovej kyselinya vinylot4ich monomerov. Prihichto ma-
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'= 'dloch na s0dasnom stupni rozvoja nie je primar-
: - ulohou zvy5ovanie ich absorb6nel kapacity ale

-'^tobilizAcia kvapaliny a zvf5enie povrchovej
--:hosti  materi6iu. PouZit ie vl i ik ien ako superab-
- -'ccnych materi6lov podstatne zvy5uje moZnosti
,'. -iitia vlirobkov z nich pripravenfch.

K dobnim vfsledkom pri vyvoji superab-
, :'ccnfch materi:ilov vedI dve cesty:
- rodifikacia klasictqich typov vldkien, spravidla

: I em icka (ka rboxymetyldc ia cel ulozy, pre me na n i -
:'rlovfch skupin PAN na karboxylov6).

- :vldkfiovanie superabsorbdnfch polym6rov modi-
'  <ovanf mi postupmia ich nAslednd zosietenie.

Na baze zosietenfch, pravdepodobne
-': 7akrylov17ch vlakien boli pripravend vlakna OASIS,
- revnostou 3,0 cN/dtex a taZnostou 35% a so
-- 'rciou 95% svojej kapacity za 15 sec. Super-
--sorbdn6 vl:ikna sa spracovaivaju najmd do net-
.  :^!ch textr l i i ,  do zmesi s infmi vlAknami, do termo-
:,-. vfch zmesf atieZako komponenty pre podzemn6
-:: ckd a elektrick6 vedenia a najrozlicnej5ie tes-

6. Elasticke vliikna [57]

Su zname pod nazvom Elastane alebo ame-
:-fm termfnom Spandex. Tieto vysokoelasticke
:<na sa vyrabajf v rozsahu 11-2.600 dtex ako
: io- alebo multifi lamenty. lch roztaZnost do

-'=:rhnutia je nad 20A%, av5ak po zru5enf napAtia
-'=d pretrhnutim sa praKicky bezprostredne vracaju
: covodn0 dlZku. Niektore typy sa deformuju a2naB
':obok p6vodnej dlZky. Najmenej 85% hm. tfchto

, :<ien tvoria polyuretany.V roku 1979 sa vyr6balo vo
- .  =:e asi 16.000t hlavne ako mult i f  i lamenty s jed-
-;:(ovou dlZkovou hmotnostou 4-2Odtex. SvetovA

-':dukcia tfchto vldkien dnes je 60.000t rodne. Na
- .  ̂ tdzu polym6ru sa najcastejSie pouZivaju z dlho-
-:azcovlTch diolov polytetrametyl6neterglykol

- -oLka aromatickeho di izokyandtu, napr.:  difenyl-
-tan 4,4 diizokyanat. Zvlakfluje sa z roztoku

':knim alebo suchfm sposobom alebo SpeciAlnym
: -rstupom z taveniny.

Ako uZ bolo uvedend z6kladnou vlastnostou,
.:orou sa tieto vlakna li5ia od v5ettaich textilnfch
. akien je vysokA elasticita predlZenia a pralcticky

okamZitd relaxdcia. Elastomern6 vl6kna vykazuju tieZ
variabilitu prie6neho rea) v zavislosti od podmienok
pripravy. Pevnost 4-12 cNdtex', taZnost 4OO-$OAyo,
modul elasticity 0,3-0,7 cNdtex' , pri 300/o taZnosti
stupeti elasticity je 95-98% .Pri 65%o RV sorbuju 0,5
a21,5%o H,O. MajI dobr0 tepelnu i  svetelnu stabi l i tu a
odolnost voci nfzkym koncentrdciam kyselfn. V kon-
centrovanej5fch kyselinach napuciavajd a rozpuStajI
sa.

Aplikacia hichto vliikien je v textfliach pri 100%
zastfpeni, ale hlavne v zmesiach s PA, PET a ce-
lulozoni mi vlAknami a to ako samostatne alebo jad-
rove tvarovand vlAkna (tab. 15). Podiel elastichich
vlAkien vo vjrobkoch je od 5 do 30% a len v Spe-
cidlnych pripadoch dosahuje 40-50% hmot-
nostnfch. Standardna dlZkovA hmotnost vlakien je
do 11 dtex. Cena vlakien je spravidla nepria-
mori mernd dlZkovei h motnosti.
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Lan - tradi6nti rushi produ kt
Tekstifnaja PromySlennost, 1 995, i.3, s. 1 0-1 2

Kriticktj situ6ciu rusk6ho textilneho priemyslu md
pomoct rie5it obnova I'andrstva. Ciel'om projektu I'an -
tradidnf rushi produkt je rozvoj pestovania a spra-
covania lanov6ho vldkna a ni roba nonich konkuren-
cieschopnfch tkanfn a nirobkov obsahujucich l'an
s vyuZitim domdcich zdrojov. Predpokladd sa zav6-
dzanie technol6gii bezodpadov6ho spracovania I'a-
novej suroviny, tctorA umoZni ziskavat namiesto tre-
paneho I'anu I'an 6esanf, odistenf a striZor4i vhodnf
na pradenie suchfm i moknim sposobom. Nov6
vlrobky zo zmesi I'anu s infmi vl6knamiobohatia sor-
timenty pre rozne aplikadne oblasti.

PouZitie l'anovrfch vldken Stiepenfch vodnou pa-
rou s kr6tkou diifou vl6ken
M e I I i an d Texti I be ri c hte, 7 6, 1 99 5, C. 6, s. 387 -39 1

AZ v polovici 80-ych rokov sa v Nemecku optit zatal
vo vd65om rozsahu pestovat I'an.V rokoch 1988/89
dosiahlo jeho pestovanie plochou cca 2 000 ha
najvdc5i rozmach. Ak to porovnAme s pestovanim
v r6mci ES (70 000 a2 80 000 ha), tak je to len nepa-
trn6 mnoZstvo. Tradidnfmi pestovatel'mi I'anu v Euro-
pe s[ severnd Francdzsko a Belgicko, ktore spolodne
poknivaju 75% celoeuropskeho pestovania I'anu.
S pou2itim lanu v oblasti technickfch textflii do5lo
k vytvoreniu novfch postupov zfskavania vlAken.
Okrem beZnfch mechanicklch sp6sobov spracova-
nia vlAken bola vyvi nutd metoda Stiepenia vodnou pa-
rou a ultrazvukom a tieZ tenzidmi. V dlAnku s0 tieto
postupy popisand, uveden6 su ich r,nihody i nevliho-
dy, vlastnosti takfmto sposobom spracovanfch vld-
ken, ich d'alSie spracovanie a upravy, nisledky
texti I no-fyzi kal nych s ku5ok atd.

Kunit-Multiknit-KSB - nov6 varianty techniky ple-
tenia rf n
Mell iand Textilberichte, 76, 1 995, i. 6, s, 404-408

Priame spracovanie nespradenfch vldken na plo5n6
textilie je stAle roz5frenej5ie. Pritom su dnes znAmeuZ
niektore postupy, pri ktoryich dochAdza ku znadnej
kompresii, ktord obmedzuje oblasti pouZitia talnichto
vfrobkov. Technika Malimo prvrikrdt umoZnila 6isto
mechanickfm sposobom spracovat vlakna na ob-
jemnd nirobky s dobnimi textilnfmi vlastnostami.
Postup Kunit umoZnuje r,niropu taloichto produktov
s vf5kou vlasu asi 17 mm. Uprava je moZna pode-
sdvanim, postrihdvanfm, le5tenim atd. lnou mo?-
nostou je uprava dal5im mechaniclqim spracovanim
a tvorba druhej vrstr4y odiek. S06asnd postupy

1 8 8

umoZilujri nirobu kompal<tnfch a stabilnlich vrirob-
kov, pri ktonich je moZnd uzavriet medzi dve vrstvy
p lete n i ny dodato6 nf ploS nf utvar, g ra n u I dty atd.

Spiijanie objemnfch netkanfch textilif typu high-
loft Zivicami
Americas Iexflles lnternational, 1995, march. s.FWg-
F1All1

Tradidnd metoda spdjania vfplnkovrich materidlov
spo6iva v nand$anisyntetickej Zivice alebo polymdru
postrekom. NAnos sa su5i a qgtvrdzuje v peci s nute-
nfm obehom vzduchu.V sudasnej dobe sa najdas-
tejSie pouZiva technol6gia tepeln6ho spdjania. Apli-
kAcia Zivic s nizkou teplotou tavenia sa osveddila len
vo vybranlich aplikAciAch. Nove 0Zitkov6 vlastnostisa
dosahuj0 aj u 4Tplnkouich materiAlov spAjanfch pe-
nou. Okrem tradidneho postreku sa overuje tieZ
nanA5anie Zivic valcom. Perspelctfvne sa zrejme
upusti od pouZitia jedndho osved6en6ho spojiva pre
v5etky typy Wrobkov a pristripi sa k aplikAcidm
roznych spojiv podl'a Specificloich poZiadaviek na
uZitkove vlastnosti vri pl n koveho mate riAl u.

Netkand plst
Nonwovens lndustry 26, 1 995, C.3, s,21

Plst Rocroof yyrobend z miner6lnych vlAken sa
pouZiva pri stavbe a opravAch striech. Kladie sa pod
membrAny s bitumenornim povrstvenfm, kde sl6Zi
ako izoladnA vrstva. Je vhodnA aj ako protipoZiarna
bari6ra a bari6ra zabrahujuca migrAcii. PomAha vy-
rovnAvat tlak. Vfrobok je pruZnf a bez probl6mov sa
prisposobuje nerovnfm povrchom. Plst Rocroof vyvi-
nula f irma Roctex Oy, Atlanta, GA.

Trh netkanfch utierok v Japonsku
Nonwovens I ndustry 26, 1 995, C.3, s.32, 34

V Japonsku sa vyrdbaj0 netkan6 utierky technologiou
spdjania pod tryskou, postupom melt-blown alebo
papierenslaim spOsobom. PouZvajU sa v domdcnos-
tiach, zdravotnictve, obchode, v r6znych priemy-
selnfch odvetviach. Surovinami su viskoza, bavlna,
buniCina, PB v men5ej miere aj mikrovldkna, ktor6 sf
v$ak vel'mi drah6. K najvii65lm nirobcom patrf firma
Asahi, Kuraray, Toray, Sumitomo. Spotreba utierok
z netkanfch textflii sa odhaduje na 20 000 ton ro6ne,
6o predstavuje 10% celkovej spotreby netkanfch
textilif v Japonsku. Odak6va sa zni$enie dopytu, hoci
nie je pravdepodobn6, 2e by netkan6 textflie v tejto
apli kdci i celkom nahradili tkaniny a papier.
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Terblie s vodivtfrn povrshrenfm
-=: rnicelTextiles, 4, 1995, may, s.7

-: 
r c je nAzov textflif firmy Rhenoflex Dreyer (Francu-

:. r) povrstvenfch vodini mi polymdrmi. Textilie
-:-, byt vyroben6 zo synteticlaich alebo zmesoqich
::eri6lov technologiou tkania, pletenia alebo pos-

---i vyroby netkanfch textilif. Vodivost rozneho
-' - 3la sa dosahuje len vdaka polym6rom bez
:,::'eby pridania uhllka alebo kovovdho pr65ku.
- -: slaticke textflie firmy Rhenoflex su vhodne pre 5i-
:. - oblast pouZitia (tienenie, vybavenie podltaco-

: ̂  :niestnostf .

$c I o g i clqy a ktivne textilie o bsah uj uce lie6ivd
: : ̂  n i cal Textiles, 4, 1 995, may, s. 1 4-1 5

.- .'i trend vo farmakol6gif presadzuje vedecko-
.--nrnf ustav textilnlch materi6lov v Moskve.
, - rl a patentoval biologicky aktivnetextilie, ak6 ne-

: - 'ro svete obdoby.Vyrdbaju sa z chemicky modi-
. - . an6ho vldkenn6ho polym6ru predovSetlai m zce-
-rr/ ,  so zabudovanfmi l ie6ivami a komplexnfmi

' -leninami kovov. Jednfm z no4ich vfrobkov je
:': rotni'cky materiAl obsahujuci dalseks-trypsin, fer-
- :-: Stiepiaci bielkoviny, imobilizovanf vAzbou na no-
- : - rhodnfm sposobom modifikovanu sterilnugAzu.

-:'avok unichl'uje liedenie popAlenfn a omlzlin, vre-
-,-.  3 rdn, l ikviduje patog6nnu mikrof loru, el iminuje
-:" ovd reakcie. NevyvolAva alergiu. DalSie kom-
:,: : :re text i lne materiAly obsahujUce l iecivA sa
-: ^aJU pouZivat pri l ie6be rakoviny koZe a infch

. -:^ich ochoreni vrAtane sprievodnfch prelavov
-  _s

t.rropa potrebuje zosfladen6 normy pre geo-
rrtlie-: 

: ̂ nicalTextiles, 4, 1995, march, s.20

'.:r- ad noriem a klasifikadnfch systemov je jednfm
-..vdd5ich problemov pri vyvoze geotextflif zo

. -:cv EU. NoW projekt britskej firmy EraTechnology
': sr kladie za ciel'vyrieSit ttito nepriaznivu situdciu.
'r:ovne skupiny koordinovan6 poprednymi od-

-,-'^ymi pracoviskami v Eur6pe sa zameriavaju na
,'- onizaciu noriem pre sku5ky jednotlinich para-
::'ov geotextilif (priepustnost, pevnost v pretrhnuti,
:- € pn€dzi geotextfliami a geomembrAnami, vplyv

,-,]r' a teploty, horizontAlny prietok vody, stanovenie
: . osti p6rov filtra, odolnost vodi poveternostnfm
. - ., /om, odolnost vo6i chemik6lidm, odolnost PES
."- r nydrolyze a odolnost polyoleflnov vodi oxiddcir,
-.;': ̂ ost plastov vodi mikroorganizmom v pode

.  -  a  ^ \.  \  P l

Zistovanie stavu na zostavenie ekologickej bilan-
cie vr.froby al koh olsulfStov v Europe
Tenside Surfactants Detergentg 32, 1995,6.2, s.l28-
139

Prehl'ad o spotrebe energie a surovin, ako aj o emi-
siach do Zivotneho prostredia pochadzajucich z vy-
roby 1 000 kg alkoholsulfdtov.VStudiije venovana po-
zornost alkoholsulfdtom rozneho pOvodu: alkohol-
sulfaty na petrochemickej bive a z troch olejo-
chemickfch surovin, z palmovdho oleja, z palmojad-
rov6ho oleja a kokosovdho oleja.

KontinuSlne zmieSavacie zariadenia pre priemy-
sel pracfch prostriedkov
Tenside Surfactants Detergents, 32,1995, i.2, s.200

So zavedenim "megaperAl" natrh pracfch prostried-
kov sa objavila potreba kontinu6lneho zmie5avacieho
zariadenia, ktor6 by dokAzalo Setrne spracovat
granul6ty. Megaperly sa vyrAbaju kontinu6lnym
sposobom v roznych pracovnfch stuprloch, jednfm
z poslednfch je obalenie granul:itov silik6tom. Firma
Hosokawa vyvinula v spoluprdci s priemyslom pra-
cfch prostriedkov kontinuAtne horizontAlne zmieSa-
vacie zariadenie, ktor6 je koncipovan6 ako univerzAl-
ne zariadenie a je dimenzovand tak, 2e je schopn6
spracuvat bez nebezpe6ia odmie5avania alebo oderu
najrozmanitej5ie produKy. Podet otadok zmieSava-
cieho rotora leZi pod kritictoim bodom. Na zdklade
prfslu5nych dAt bol navrhnuhi zmie5avacirotor, ktory
pracuje na protiprfdovom princfpe. Speci6lne pre
mie5anie megaperdl citlivrich na po5kodenie boli pri-
jate opatrenia, ktore su popisane v dlanku.

Tvorba miciel a akustick6 sprdvanie sa mang6no-
vych mydiel v zmesiach rozptiStadiel
Tenside Surtactants Detergents, 32, 1 995, i.3, s.255-
260

PouZili sa konduktometrick6 a ultrazvukov6 merania
roztokov mangdnovych mydiel v zmesiach benz€nu
s met6nom za u6elom stanovenia kritickej koncen-
trdcie tvorby miciel, disocia6n6ho stupia, diso-
ciadnej kon5tanty, vzdjomn6ho posobenia medzi
mydlom a rozpu5tadlom a roznych akustictoich para-
metrov. Konduktometrick6 merania dokAzali, 2e
mydld sa sprAvajri ako jednoduchd elektrolyty v zrie-
denfch roztokoch, a 2e sa nisledky dajd interpreto-
vat pomocou Ostwaldovho vzorca a Debye-Hucke-
lovej teorie slabfch elektrolytov. Z r4isledkov ultra-
zvukovych merani vyplfva, 2e rychlost zvuku, akus-
tickd impedancia, moldrna nichlost zvuku a molArna
akustick6 kompresibilita rastu so zvy5uj0cou sa kon-
centrdciou mydla, zatial' 6o adiabatickd kompresi-
bilita, zdanlivA mol6rna kompresibilita, zdanlini
m6loni objem, disponibilnf objem, relativna aso-
ciAcia a po6et solvatAcii so zvy5ujucou sa koncen-

t-
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truiciou mydla klesaj r-i.

Diagramy rozpustnosti a pracia udinnost zmesi
builder/tenzid
Tenside Surfactanfs Defergenfs, 32, 1995, c.3, s.272-
276

Buildery su zloZky pracfch formul6cii, ktor6 zosilnuju
ucinok tenzidov po6as pracieho procesu. Nahrada
beZn6ho buildera tripolyfosfdtu sodn6ho terndrnou
zmesou zo zeolitu, uhli6itanu sodn6ho a organick6ho
polym€ ru je pod ro be n6 ko ntraverz nej d iskus i i. V pred-
loZenej prdci sri popisand nisledky vfskumu oboch
builderov v zdvislosti od pomeru builder/tenzid,
obsahu builderu a tvrdosti vody. Diagramy rozpust-
nosti su udane len pre tripolyfosfdt sodnii, pretoZe
terndrny builder vykazoval vo v5etkych pripadoch
zAkal.

Sf 6asn6 trendy v textiln om zo5lachtovani
Melliand lnternational, 1995, c.1 , s.55

V textilnom zo5lachtovani sa pre1avuju nasledovn6
tren dy: g lo bal izaci a texti I n6ho priemysl u, vy razny tlak
na zniZovanie ndkladov, skrdtenie dodacfch lehot,
castejSie modne zmeny, men5ie partie, dopyt po
vf robkoch vysokej kvality a technickych textiliAch pre
Specificke udely pouZitia, rast nakladov spojenlTch so
zavAdzanim opatrenI na ochranu Zivotndho prostre-
dia. V budtlcnosti bude pravdepodobne pokradovat
trend kombinovat spracovatel'sk6 postupy, objavia sa
sndd' niektor6 nov6 technologie, ale v zdsade sa v tex-
tilnom zo5lachtovani neodakAvalu Ziadne prevratn6
novinky. Zakladnlm trendom vo ni robe TPP je vyvoj
pripravkov bez nepriazniveho dopadu na Zivotne
prostredie, ktore zarutulu poZadovanf efetct E
v mnohych mnoZstvAch.

Skfsenosti s farbenim PES v nadkritickom GO,
Melliand lnternational, 1995, i.7, s.56

Oxid uhlicitf v kritickom stave sa pouZiva ako 5etrn6,
I'ahko dostupne, nehorl'av6, ekologicky prijatel'n6 a ne-
tox ick6 rozp u5tad lo. Za 5 pec if iclaich podm ienok roz-
pu5ta disperzne farbiva a mOZe sa pouZit namiesto
vody pri farbenf PES vldken. Kvalita vyfarbenia je
vel'mi dobra rovnako ako st6lost vyfarbenia. Nov0
technol6giu farbenia zaviedla firma Amann und
Sohne. Proces realizuje na zariadenl firmy Josef
Jasper GmbH pri teplote 130"C a tlaku 300 bar.
Doteraj5ie skfsenosti ukdzali, 2e je potrebn6 dorie5it
niektor6 probl6my, ku ktonim dochddza pri farbenf
tmav5ich odtiefiov, zvri5it odolnost vyfarbenfch ma-
teridlov vodi oderu a zabezpedit rovnak6 prietokov6
podmienky v autokl6ve.

Konvendn6 Slichtovanie a Slichtovanie za studena
- odhad vr.frobn6ho Wkonu a v,Irobnfch niikladov
na zdklade modeloWch vr.fpodtov
Me I I ian d Texti I be ri c hte, 7 6, 7995, i. 6, s. 39 2-395
Melliand Textilberichte, 76, 1995, C. 7/8, s.484-487
(pokra1ovanie)

V rOznych podnikoch sa osnovy Slichtu ju za studena.
Pri tom sa poulfua Specidlny produK, ktoni sa
aplikuje pri  teplote miestnosti  technikou minimAlneho
n6nosu. lTV Denkendorf skumal v rAmci vriskumndho
zameru technologicke aspekfy Slichtovania za stu-
dena. Rozhodujricou njhodou techniky minimdlneho
ndnosu je uspora energie na odparenie vody prijatej
pri Slichtovanf. Na zAklade Slichtovania za studena
a infch technik minimalneho ndnosu (Sl ichtovanietan-
gencidlnym ndnosom, Slichtovanie v pene, Slichtova-
nie za pouZitia slihovacich valcov) sa dokumentovalo,
Ze niektord osnovnd priadze Slichtovan6 himito tech-
nikami (predov5etkfm reln€ priadze s vysokou povr-
chovou pevnostou, napr. rotorov6 priadze) moZno za
urcihich podmienok spracovat tkani.m, aj ked
s vySSim oderom neZ u konven6ne Slichtovanfch os-
novnfch priadzf. Uveden6 a porovnand su viacer6
varianty a met6dy 5 | ichtovan ia.

Pra kti c k6 s kusen osti so sku5a n [m pri ep ustno sti
Geotechnical Fabrics Report, 1 3, 1 995, april,s.8-9

Hydraulicka priepustnost je u geotextili i doleZihim
parametrom. Skri5a sa podl'a normy ASTM-D 4716-
87. Zistenie priepustnostije potrebn6 pre definovanie
o6akAvan6ho rovinneho prietoku najm6 drendZnych
uirobkov. U v2i65iny prfstrojov na sku5anie priepust-
nosti bfvaju kriticke tlakove straty u geosietf
sku5anfch pri nizkych namahaniach tlakom a u geo-
kompozitov s jadrom, v ktorom sa o6akava vysokf
prietok. Skrl5obnf pristroj by nemal pri danom prie-
toku zvy5ovat nameranu hodnotu tlakovej straty
o viac ako 5%. Vfsledl,ry sku5ok geokompozitov
moZe ovplyvnittieZ kvalita pouiitej vody.

Mfroba celulozonfch vlSken z japonsk6ho pohl'a-
du
Sp65ne informace UZCHV 7195, s.4, t.4.

UvedenA je vriroba celulozonich vlaken v r. 1990 -
1994, po dlhej dobe iniroba st0pla v r. 1 994 o viac ako
4 Yo na 2 375 tis. t. Uvedenyi trend je zaprilinenf
nornim uplatnenim celul6zonich vlAken ako odev-
n6ho materialu a zni5enou spotrebou ako nAhrada
bavlny v dosledku slabSich Irod.V tabul'ke je uvedend
svetovd iniroba podla oblasti, najvy55ia je v 0rne a na
Tchajwane. VfrobaVS hodvAbu stdle klesa. Uvedend
srj vfrobne kapacity celulozovtich vlAken jednot-
linich japonskrich nirobcov, a tieZ vfroba jednot-
linich typov v rokoch 1993 - 1994.
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VlSkna pre medicfnu
:tbres and textiles rn Eastern Europe, JulylSeptem-
:er, 1994, s.49-51

f,osudzuju sa vl;iknit6 materidly vyvinute v Ustave
rolymdrnych vldken v Myti56i,  chirurgick6 nite z uhlf-
.ovrich vldken a modifikovanfch celulozovych
.,aken. Vldkna su urCene na cievne protdzy,
(arbonizovan6 vldkna z regenerovanej celulozy malu
'rikroporovitu Strukturu a vysok6 absorbdnd
schopnosti - su pouZivand na vfrobu prevdzovfch
rateri6lov.

Superabsorbenty
industrieTextile, 1252(9, 7 994, s.48-52, f ranc*zsky

Vysledkom niskumnlch priic v poslednom obdobije
zui5enie absorpcie vody pra5kovlmi a vlaknitfmi
materialmi 20, 50 aZ 500-nasobne, vzhladom k vlast-
rej hmotnosti absorbdra. Su to najcastej5ie materidly
z viskozovfch bavlnenfch a akrylovrich vldken.
Vlakna sd stdle na zatiatku ich vlTvoja v tejto aplik6cii.
Vfsledne textiln6 produkty srj vo forme netkanfch
:ext il i i bez poulit i a dodato6 nf ch poj i vf c h zloiliek.

Trendy rozvoja ultrajemnfch mikrovl5ken firnry
KANEBO
Spe5ne informace IJZCHV, 8/95,s.3, f. 7

V tabulke su uvedeni vfrobcovia bikomponentnfch
PES/PAD vlaiken a ich zakladna charakteristika: zd-
kladnd jemnost, podet od5tiepenfch filamentov a ich
;emnost atieZ %o zlolenia bikomponentn6ho vldkna.
Charakterizovan6 su novovyvinute typy tkanin
Belseta fy Kanebo pre vrchn6 o5atenie a Sportove
odevy, semi5 Belleseime pouZivanf najskOr pre
calfnnicke ucely, lerazje Ziadanlm na utierky, ale aj
kefy na umfvanie automobilov. Popisane je vlakno
Belima T a aJ tkanina z neho pod nAzvom Bellspit ,
ur6end na plA5te a bluzony pre damske aj Sportovd
odevy.

Nov6 konkurencie schopn6 vldkno firmy BASF
Chem. and Eng, News, 1994, 7_2, i,29, s.17-l B

Firma BASF oznAmila,2e v l. Stvrtroku 1996 sp0Sta
vri robu teplo- a ohnovzdorn6ho vlakna Basofil na ba-
ze melaminu s kapacitou 1 300 Vr.Vlakno moZe kon-
kurovat Kevlaru, Nomexu a podobnfm vlaknam.
Basofil sa uplatni na trhu vdaka nfukel cene a vysokej
ohhovzdornosti, je stabilnli dlhodobo pri 200 oC

a krdtkodobo pri 300 "C, nehori, netavf sa a vdaka vy-
sok6mu priemeru (8-20 nkm) je bezpecny pre df-
chacie cesty 6loveka.

Kompaktn6 zvldkfrovanie PP syst6mom Micro-
tech
TextileWorld, April 1995, s.46-47, o.1

V clanku sa uvddzaju charalcteristick6 vlastnosti PP
vlaken a ich uplatnenie pre odevnd aplikacie. lch
neini hodou je, Ze hrub5ie vlakna maju drsnf ohmat, a
preto sa vyZadu)u mikrovldkna s jednotkovou
lemnostou pod 1 dtex. Spolodnost ltalproducts
vyvinula linku Microtech pre zvl6knovanie PP
mikrovlaken, a to bud pre POY alebo FDY vldkna.
Vhodnd sI bud pre osnovn6, alebo kruhov6 pletenie.
MOZu byt pouZit6 bud ako hladk6, alebo tvarovand
vzduchom, alebo nepraqim zdkrutom. PouZivaju sa
pre Sportov6 a nAmornicke odevy, spodn6 prddlo,
ndbytkove latky a ako dekoradn6 priadze.

VlSkn6rensky Wskum a vfvoj, koberce, textilie pre
auto mobilovri priemysel - Dornbirn g5
Chemical Fiber lnternational, 45, 1995, i.4, s.242

34. vldkn:irensky kongres v Dornbirne sa uskutodnil
v obvyklom dase koncom septembra. Hlavnd zame-
ranie prednd5ok z oblasti uiskumu a vyvoja sa
dotfkalo surovin a aditiv pre vldknArenske tech-
nologie, aplikAcie vlAken a priadzi, tkAdskych
technologi.bez pouZitia avivovania a pod.Vftahy 221
prednA5ok z oblasti vriskumu su publikovan6 v tomto
6isle na strane 272-278. Mnoho predn65ok sa
zaoberalo problematikou ekologiz6cie vlAkn6ren-
skych technologi(. 25 prednd5ok bolo venovanfch
textil i i im pre automobi lovf priemysel.

\ffvoj a prfprava po lwi nyla I ko h o I ovr.f ch vl 6 ke n
Worl d textile congress papers, Huddersfield, 1 994

Polyvinylalkoholove vlAkna boli po pnnikrdt pripra-
ven6 moknim zvldkriovanim z roztoku siranu
sodneho. Potom bol vyvinut! sposob sucheho
a emulzneho zvldkiovania z emulzie PVC. Nedavno
bol vyvinutf postup gelov6ho zvldkfiovania. Je tieZ
diskutovand vysokd termicka stabilita vldken pripra-
venfch z PVA polymeru s vysokou syndiotakticitou.

Hoechst Gelanese vidf vel'kti buducnost pre
polyester
Textile World, 144, 1 994, 6.1 1 , s,24 a 26

Riaditel' firmy Hoechst Celanese Textile Fibers Group
pre oblast striZovfch vldken predpovedd vel'ku
bud[cnost polyesteronim vldknam. Podl'a jeho
vyladrenia PES je najunivezAlnej5ie, vyvoja naj-
schopnej5ie a recyklovatel'ne vldkno a md najrozsiah-
lej5ie oblasti pouZitia zo v5etkfch v s06asnosti
vyrdbanfch vldken vo svete. Podla analyz firmy
odakdva sa viac ako 5 %-ny rocnf ndrast vfroby
polyesteru vo svete. Firma v poslednom obdobi
uviedla do prevddzky niekol'ko novfch polymeri-
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zadnfch liniek s ro6nou kapacitou v665ou ako 100
mil. funtov. Aceteitov6 vlAkna su daliim hlavnlm
vfrobkom firmy, ro6nd kapacita presahuje 200 mil.
funtov.

Hoechst Celanese md novu bikomponentnu pria-
dzu
ATl, Marec 1995, FW 1 2

Hore uvedend frrma vyvinula novu vysokopevn(
bikomponentnu priadzu z nekonednlch vldken.
Jadro tvoripolyester a plA5t bud polyetyl6n, polypro-
pyl6n alebo polybutyltereftaldt. Vfrobky z hichto
priadz( mOZu byt priamo spracovan6 do ndnosonich
a pojenfch textilii. Vfznamne sa zvy5uje vplyv
pouZitia tfchto vldken v geosynteticlaich ma-
teridloch, odlah6enfch vfrobkoch a vo nirobkoch
vyZadujucich pril'nutie k potahouim l6tkam. Vo
v5eobecnosti vo 4irobkoch z tych priadz( sa
vy uZiv a1u k lad n 6 vlast n ost i oboch zloLi ek v | 6 ke n.

Stroje, linlqr a procesy na vr.frobu PP vlSken
Chemical Fiber lnternational, 45 1995, e .2, s.1 16

ZAulem o PP vldkna v poslednom obdobf vzrdstol
nielen z dovodov dobrel ekonomiky procesu, ale aj
vdaka Specifickrim vlastnostiam, ako su I'ahkA spra-
covatel'nost, l'ahka farbitel'nost vo hmote, vysoky
izoladnf efeK a absencia absorpcie vlhkosti a in6.
Z vyrdbanfch druhov vldken ide najmA o mono
a multifi lamenty, striZove vldkna, pAslqf a fibrilovan6
priadze, netkand textflie. Su uvAdzand strojne
zariadenia firmy Barmag, vhodnd pre vfrobu r6znych
druhov PP vlaken. lde hlavne o vyuZitie moduldrneho
systemu strojov pre udely roznych know-how vlirob
PP vlAken.

Kontrola otvorov hubic metodou tlakovej kvaplqf
Chemical Fiber lnternational, 45 1995, C.3, s,220

Metoda bola vyvinutd vo Svajdiarskej firme Wetzel
Spinnerets, ktord v septembri 1992 obdrZala certi-
fikdt pre system kvality podl'a ISO 9001. DiskutovanA
metoda je zalolenA na princfpe merania tvaru kvapky,

qgtvorenejtlakonim vzduchom 50 mbar cez kapildru
hubice. Pritom sa vychAdza z platnosti Hagen-
Poisseuillevho vztahu pre laminArny tok v trubiciach.
Firma vyvinula celf komplex meracel aparat0ry s vys-
tupom cez tladiareri. Metoda 1e veimr nichla a ope-
ratfvna.

Produkcia synteticlcfch vlSken na rekordnej f-
rovni
ChemicalFiber lnternational, L5, 1995, i.2, s.80

V priebehu roka 1994 produkcia syntetichich vl6ken
sa zvf5ila o 1O %o. U celul6zonich vldken bola zazna-
menand stagn6cia, zatial' do produkcra PES vldken
vzrdstla o 11 Yo, PP vl6ken o12 Yo, akryloqych vl6ken
o9 Yo a polyamidovtich vlAken o 5 %. U celulozovfch
vl6ken i$lo predov5ethi m o vfrobu viskozov6ho hod-
v6bu a striZe. Od r. 1995 )e zaznamenan! vzrast
produkcie lyocelonich vldken. V dldnku je ana-
lyzovanA 4iroba chemickfch vlAken z hl'adiska geo-
grafickeho rozmiestnenia. Je poukAzanf na mimoria-
dnu koncentrAciu niroby vlAken v krajinAch JuZnA
Korea,0ina aTchajwan.

Vyhliadky americk6ho trh u na po hncropyl6n
ChemicalFiber lnternational, 4L 1995, c.3, s.180

Najvdc5ie pouZitie polypropyldnu v textilnom prie-
mysle USA je v oblasti netkanlich textflii, v kobercAr-
skom priemysle a v technickych aplikAciAch. Men5ie
vyuZitie 1e zaznamenan6 v bytouich textiliAch a vrch-
nom o5atenf. Rozvoj polypropyl6nu je ovplyviiovanf
dobnimi fyzikdlnymi vlastnostami, l'ahkostou pro-
cesu pripravy a pomerne nizkou cenou. Novfm
sortimentom su povrchovofarbitel'ne polypropyl6-
novd vlAkna, Kord na5li r4yuZitie v kobercArskom
priemysle. Nove vlastnosti PP vl6ken su dan6 tatctieZ
novou technologiou prfpravy polym6ru za poulitia
metaloc6nonich katalyzAtorov, tctor6 dovol'uju pri-
pravit polym6r s regulovanou Sirkou distribucie
moleku loWch h motnosti.

Pre pubtikovanie pripravita lng. Valena Capekovd,
VTJTCH-CHEMITEX, spol. s r.o. , Zrtrna.



PATENry

Vfroba karbamdtu celul ory
PL 1 60 866
M aj itel': I nstytut Wokien Chem icznych
c 08 B 15/06

Karbamdt celulozy s dobrou rozpustnostou vo
vodnom NaOH, vhodnli pre vldkna a folie, je pripra-
vovanf reakciou drviny celul64y po dobu 1 aZ 600
min. s vodnfm roztokom moEoviny, pri pomere drvi-
na:modovina = 1 :  /2-20/  a tep lote 130 aZ 170 oC

v pritomnostr 0,001 a2 1,OOO yo /na drvinu/ kobalt-
natfch soli, napr.Go-acetdtu a citrAtu, so zmesou
drvina-modovina volitel'ne aktivovanou pomocou
reakcie 1 aZ 3000 min. s NH' pred zahrievanim s Go-
sol'ou.

Sposob vr.froby roztoku pre zvldkiovanie celulory
us 5 362867
Majitel': Formosa Chem. and Fibre Corp.
c 08 B 9/A2

Chrdnenf je zlep5en! postup pripravy zvldkfiova-
cieho roztoku celulozy v N-metylmorfolfn-N-oxide /l/
a recyklovanom kaprolaktame /ll/ z polyamidoveho
odpadu. Postup pozostdva z porezania hArkov
bunidiny na mal6 kusky, ktord sa poddvaju do
hnetacieho zariadenia, v ktorom sa nachAdza vodnf
roztok morfolfnoxidu a ll. Zmes sa v hnetidi podrobuje
trojstupriovej tepelnej uprave. Vfsledkom je vy-
sokokvalilny zvlAkLlovacf roztok pripraveny s nfzkymi
ndkladmi.

Sposob priprar4y vltsoko6istej kyseliny terefta-
lovej z p-ryl6nu
JP /N 321 857 /e4
Pri h lasovatel': M itsu bish i Chem. I nd.
c07 c63/26

Vodnd suspenzia obsahujuca surovu kyselinu
teraftalovu ziskanu oxiddciou p-xyl6nu sa upravuje
vodikom pri 200 'C a 6isti redukciou vodikom za
p ritom nost i kovove ho katal yzAtora sk u pi ny Pt pri 22O
a232O'C.

Priprava polyesterov so zlep5enou nfchlostou
kryStalizdcie pri zpracovani z taveniny a produkty
z nich pripraven6
JP /N 53 690/95
Pri h lasovatel': Polyplastics KK
c 08 G 63/1 83

Polyestery sa pripravia tak, Ze sa /prelesterifikuje
kysl6 zlolka, tvorend hlavne kyselinou tereftalovou,
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diolmi obsahujdcimi hlavne 1,4-butdndiol/ l /  a nasle-
dovnou polymerizdciou v tavenine v inednom pros-
tredf. Touto polymerizdciou v pevnom stave v i-
ne rtnom prostred i alebo za vAkua sa p ri p ravi po lym6 r
s vnrjtornou viskozitou 0,70 a2 1,05. KatalyzAtorom
moZe byt napr.Ti/OBu/ ^.

Vfroba kvapalno-kryStaliclqfch aromatich.ich
polyesterov
JP lN 287 283/94
Pri hlasovatel': M itsubishi Chem. lnd.
c 08 G 63/60

Aromaticloi polyestersa vyrdbatak, Ze sa zmie5a 2,6-
naftal6ndikarboxylovd kyselina, tereftalovd kyselina,
4,4 -bitenol, metylhydrochinon a kyselina p-hydroxy-
benzoovA vo vopred urdenom pomere, pridA sa
anhydrid kyseliny octovej a zmes sa polymerizuje pri
teplote do 310 oC, pokial' sa neodstrdnia kyseliny
a an hyd rid. Pri p ravenf aromatickf po lyeste r vy kazuj e
dobru tepelnI odolnost.

Polymerizdcia polyesterov'.fch granfl pred-
polym6ru v pevnom stave s nizkou odolnostou
vocidifuzi i
us5391  694
Majitel': Shell Oil Co.
c2187 /00

Granule polyesteroveho predpolymdru /napr.PET/
s dutinami s otuorenfmi koncami zabezpecujrj zvf5e-
ne qichlosti polymerizAcie v tuhom stave vplyvom
zlep5enia diffznych charakteristik vedl'aj5ieho pro-
duktu. Granule su pripravovan6 extrlziou polyes-
terov6ho predpolym6ru cez trysku do formy valco-
vihich zvazkov, chladenfm roztavenf ch zvAzkov a ich
nasekanfm na granule s otvorenfmi koncami.

Monofily zaloienf na polyesteroch so zvr.f5enou
odolnostou vo6ihydrolize a proces ich vyroby
DE 4 307 394
Maj itel': Synthese Monofile Gm bH
D 01 F 6/92

Monofily sa pripravuj0 zo zl[deniny obsahuj0cej 100
hm. % polyesteru, ktor6ho glykoloni komponent
obsahuje 50 mol.%o cis- alebo trans-1,4-cyklohex6n-
dimetanolu a kyslf komponent obsahuje 50 mol. o/o

orto- alebo izo-tereftalovej kyseliny alebo 1,4-cyklo-
hexAndikarbonovej l,qyseliny alebo ich zmesis bodom
topenia 265 "C a1 a26 hm. % extrudovatel'n6ho poly-
mdru obsahujuceho fluors bodom topenia kryStalitov
260 "C. Monofily su vhodn6 pre papierenstai priemy-
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sel a akofi l tre v chemickom priemysle.

KryStalich.f polypropyl6n s vysokrjm indexom
toku a uzkou distribfciou molekulornich hmot-
nosti
EP 622 380
Maji tel ' :  Himont Inc.
c 0 8 F 1 0 / 0 6

KryStalickf polypropyl6n sa vyrdba katalyticky a vy-
znacuje sa indexom polydispeaity najviac 3,7 a in-
dexom toku IMFR/ 600 aZ 1000 a 1000 aZ
2000 g/10 min. pri  M* 60000 aZ 100000 a M,najmenej
140000. Jeden typ katalyzAtora obsahuje reakdnf
produkt tuhej zloZky pripravenej z Mg a Ti halidu
a elektronov6ho donoru na bdze poly6teru s MgCl,
a naslednou substituciou s TiCl.. Druhu zloZku tvoria
alkylamoniovd zludeniny, tretiu zlolku zl[Eeniny na
bAze piperidinu.

Rozpri5tadlov6 syst6my a zmesi polym6r-
rozpf5tadlo pre v,irobu vlrsokopevnfch vysoko-
modulovfch polyetylenovrich vlSken gelovr.fm
zvl6 kiovan im a m nohostupfr ordm diienim
NL 1 979/93
Maj itel': I nd.Technology Res. I nst.
D 01 F 6/04

Systemy zahffialuprve rozpu$tadlo vybrat6 z cyklo-
alkdnov alebo cykloalk6nov a ich derivAtov pre
rozpf5tanie polyetyldnu a tvorbu gelu a druhd
rozpri5tadlo vybrate z > 1 MeOH, EIOH, Me,O,
Me,CO, cyklohexanonu, 2-metylpentanonu, CH,C|.,
hexdnu, heptdnu, CrClrF, a dioxAnu pre extrakciu
prvdho roz-pu5tadla z vliikna. Kompozicie polymer-
rozpri5tadlo zahihaju polyetylen s priemernou
moleku lovou h motnostou 2.1 0' a24. 1 0'.

Viaczloikov6 vlSkna, netkan6 textilie z nich, pro-
ces ziskania oliarenfch Struktur, vldken a net-
kanfch textilif z nich
EP 621 356
Maj itel': Hercu les I nc.
D 01 F 6/46

Yiaczlolkovd vl6kna obsahujfce ako kontinualnu do-
minantnu tazu lineArny nfzkohustotn! polyetylen
a najmenej 1 polymer tvoriaci diskontinudlnu fdzu
rozdispergovanu vo forme uzatvorenfch oblastf vo
faze kontinuAlnej, pri6om najmenej 70 hm. % diskon-
tinualnej 'fazy vytvAra uzatvoren6 oblasti priemeru
0,05 aZ 3,00 mikronov a najmenej jednu dal5iu
diskonti n udl n u'fAzu, o bsahuj ucu polypro pyl6n alebo
polypropylen-polyetylenovri kopolymer. Vldkna sa
vyznacuju dobrou tepelnou pojitel'nostou, odol-
nostou vo6i gama Ziareniu a su pouZitel'n6 v medicine
/steri I izdc ia, atd;,/ .
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Egaliza6n o-mi gra6nlf prostri e d o k
AO CS 274084
Maj itel':VUTCH-CH EM ITEX s : :
DO6P

Egaliza6no-migradry p.os:- =r: .
polyesterovfch a polya- o'J. ..
rialov je na bAze oxoetyro/a- . c ̂
produktov v synergicxel r'-'=-
mastnfm alkoholom.

Filtradn6 textilia
PAT CS 275988
Maj itel':VUTCH-CH EM ITEX s :c
801 D 39/1 6

- '=  ^ .  - -^  ofarbenie
'- i=.(i  ̂ yCn mate-
: r'c,f,oxylovanfch

: - su fatovanf m

-  -  7  ^ .: - - / - ( :

Fi l tracnd text i l ia je urdend p'eo:. : : :-  . ' --  3'e t lakovu
f i l t r6c iu  do  ka lo l i sov  na  odr :o - : . . : '  .  .  Jo ' /  z  che-
mick6ho 6frenia odpadornTc^ .: ' :  :  -  - ' l ' ' -  f i l t radna
textf l ia obsahuje aktfvnu v a/. '"  -  :  :  :-  -  r ' rySujucu
jejfiltracnf ucinok.

Textilnf pomocnf prostriedok pre farbenie celu-
lozov,.fch materi6lov napuSta c irn p : stupom
AO CS 272 650
Maj i te l ' :VUTCH-CHEMITEX s: - :  - '  -  *  - i

D06P 1/94

Prfprava text i lneho pomoc.e-: :- :
nou  komb in6c iou  hydro : ' c r - . : -  :
zloliek, ktore fcinne scc -:-: ::
celulozovlch text i lnlcn '--  : : : '  :
spOsobom priamymr fa'c . .  -

zvf5enia sftosti vyfarber^ a ='::"
z 10 a2 30% objemovych ce - r, - -
ob jemovfch ety ldnglyko ' -c-c :  -  .
at6mami uhl i 'ka v alkyle da =:: '  -
1 aZ 25% objemovlch c'cr. = ,
po lyety lenglykolu s  pr ierne. .  )  - '=  :
vou hmotnostou 600, C.2 ::  -
t r ie tanolaminu a zvySok .e . -J ;  :
dok je homogdnny, kvapa '  ;  - '  -  r  -
dou v kaZdom pomere.

- ' - = - r ' - , r ' | v a Z e -
: -  - r  zacnlch

: :  . '  farbenf
: ,  ' : cu5 tac fm

: . - :  /  S m e f e
: I l "  COzOStdVa

= ' . ' ,  s  1  a 2  4
: -c t r .  s rg lyko lu ,
- :  -  -< n ihodou

-  , - r -  ^ r o l e k u l o -
' -rc.emonich

=,- , .^; proStfie-
' ' : J : e l n y s v o -

Pomocm.i farbiaci prostriedok pre farbenie synte-
tichfch materidlov
PAT CS 277 250
M a j I I e | ' : V U T G H - C H E M I T E X  s . c  : '  -  I ' J
D06P 1/653

Pomocnf  farb iac i  prost r redo'  o ' : '= ' f ,enre syn-
tet ictoich materidlov s obcroa-. '-  "3-.o' ' ' r  Techazi l
74 ANP je prostr iedok pre z e:-rSe" .  ' r . ,^omernosti

vyfarbenia polyamidovrich tex: - .  :-  i - 'a:e'dlov. Jeto
prostriedok na baze oxye:., (r.:.- .3^ orodulctov
v synergickej zmesi s konde.:c,3,".  - '  ^aftalensul-

fdtom sodnlm.



Tepelno-izolabn6 puzdro pre izol6ciu potrubia
a sp6sob jeho vfroby
PAT CS 278086
Majitel':VUTCH-CHEMITEX spol. s r.o. Zitina
F16L 5s/02

Tepelno-izola6n6 puzdro pre izoldciu potrubia
fstredn6ho k0renia, teplej a studenej vody, ktor6 je
zlolend z vlAkenn6ho r0na zo zmesi textilnfch
druhotnfch surovin a termoplasticlajch pojinich
vlAkien mechanicky prepojen6ho vpichovanfm sa
vyzna6uje tym, Ze jeho vldkennd vrstva je zlolenAzSA
a2 70 hmotnostnich percent textilnfch druhotnfch
surovin a 50 aZ 30 hmotnostnfch percent termoplas-
tickfch pojiuich vlAkien alebo striZf na bAze poly-
olefinov.

Elektricky vodiv6 pln ivo
W S K 1 O 3 3
Majitel':VUTCH-CHEMITEX spol. s r.o. Zitina
c08K7/02

Elektricky vodiv6 plnivo vyznad,ujuce sa him, Ze je
tvoren6 polymdrnymi a/alebo anorganiclcrimi 6asti-
cami typu jadro/plA5t, kde jadro pozostAvajuce
z polym6rnej alebo anorganickej dastice sf6rick6ho,
tydinkoveho alebo nepravideln€ho tvaru s rozmermi
od 1F do 4 mm je celoplo5ne opld5tene kovovou
vrstvou o hrubke 0,01 pr a2O,5 1t.

Pr9 publikovanie pripravila lng. Kamila Rzymanovd,
VUCHVa.s., Svlt.
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KALENDARIUM

Janudr1996 2 l l thmeet ingof  ACS \ .=. , .  l -=3^S,  L?. ,
cosponsored byAATCC :-:  -JS

7 .-10. Domotex Hannover'96
Contact HannoverFairs USA Inc. April1996
103 Carnegie Center, Princeton, N.J.
08540 1 8.-19. Yarn Dyeing Sympce -r-
Tel.:609-987-1202 SeaTrai lGolf Reso:. S--:=i 3eacn. N.C.
Fax.:609-987-0092 28.-l.mAllnternational Hosieri E i rs::-

1 1 . Tertilbchnrsches Seminar "Maschinen Charlotte Conve^: c " 3 =' :e'. Charlo-
undVerfahren fur denTextildruck" tte,N.C.
Inst i tut fur Texti lmaschinenbau und Texti l -  Contact Sal ly Ka; -: :- : :  :^a Hosiery
industr ie  Exposi t ion,20O N.  S- : ' :  -  . : -  : . , 'Rd. ,
ETH-Zentrum, Zurich Charlotte, N.C.2821 '

24.-26. 4th AnnualNationalTextile Forum, Tel.: 704-365-0913
Sheraton lmperial Hotel & Convention Fax.:794-362-2054
Center,
ResearchTriangle Park, N.C. Jfn 1996
Contact National Texti le Center, 3640A
Concord Pike, Box 201, Wilmington, Del. 5.-7. 17th lnternational ^^.J':". : ' :ne lnterna-
1 9803
Tel.:302- 478-4744
Fax.: 302-478-0213

25.-26. PrintingTechnologySymposium,
Sheraton Airport Plaza Hotel, Charlotte,
N .C.

Februdr 1996

tional Federatiot) a' As:--:;: J"s of Textile
Chemtsfs and Colcns:s ,', i-
ContactWissenscnai: c-:.  /  :--  :ee:
Verein Osterr. Texti  c^e-- . : '  -- 'J lo oristen
Sekretariat: Herrn D '. --': S; - -' J:.
Postfach 1 66, A-69CI 3'; ;=-: A-s: '  a
Tel.:+43 5574 6746
Fax. :  +435574 61095

13.-16. lndex96 Congress, Geneva, Switzerland August 1996
Contact European Disposables and
Nonwovens 25.-30. 212th ACS Narrcra ,'. '*e J^;1.
Associat ion,5l Avenuedes Cerisiers, Orlando, Fla. Co^:a3i nCS \e,rs Service,
1040 Brusels, Belgium Tel.:202-872-' i t51
Tel.:+322734 93 10 Fax.:202-872-4371
Fax.: +322 733 35 18

Marec 1996
Oktober 1996

24.-28. 211th ACS National Meeting, New
Orleans, La. 7.-11. ATME-I '96, Palmenc E:.p: Center,
Contact ACS News Service Greenville, S.C.
Tel.:202-872-4451 ContactTextile Hall Corc.. P. C. Box 5823,
Fax.: 202-872-4370 Greenville, S.C.29606

24.-29. Structure and Modification of Natural and Tel.:803-233-2562
Synthetic Fibers Fax.:803-233-0619
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Zoznam textilnich, vlSkniirslqych a odevnich podnikov
Slovenskej republiky

Directory of Textile, Fibre and Clothing Manufacturers in
Slovakia

Capekov?, V., Remekovd,V.

VUTCH-CHEMITEX spol. s r.o.(Ltd.), 2ilina, Slovak Repubtic

sportswear, outenruear
CnSi A: Abecedn! zoznam podnikov

PART A: Alphabetical List Of Manufacturers Ndzov podniku: GEMTEXa.S.
Adresa: 048 01 RoZfiava, Strtnict6 eS

Ndzov podniku: BGT a.s. Telefon: 0942/22215
Adresa: 815 46 Bratislava, Pdridkova 18 Predmet einnosti: vfroba pletenej bielizne, Sportove-
Telef6n: 07/64455 ho o5atenia, vrchn6ho o5atenia
Predmet linnosti:vyroba bavlnenfch a syntetic$ich Buslness Activity: manufacture of knitted underwear,

hladt<rich, tvarovanfch, Sicich, vy- sportswear, outerwear
Sfvacich, hd6kovacfch a pletacfch
priadzf a niti NAzov podniku: GUKOTEX Privat

Euslness Activity:manufacture of cotton and syn- Adresa: 9T4Ol BanskdBystrica,DruZby35
thetic flat, textured, sewing, em- Telefon: 088/33427
broidery crochet and knitting Predmet iinnosti: vriroba ddmskej konfekcie
yarnsandthreads Busrness Activity: manufactureof ladiesclothing

Ndzov podniku: Danubius, bavlndrske pradiarne NAzov podniku: HT TRADE s.r.o.
spol.s r.o, Adresa: 911 01 Trendfn, M.n.5tet6nika112

Adresa: 821 0B Bratislava,Trnavskd 6 Telefon: 0831/321 98
Telefon: A7/68281-5 Predmetiinnosti: vfroba dAmskej a pdnskej konfek-
Predmet iinnosti:vliroba a predaj bavlnarskych 6e- cie

sanfch a mykanfch priadzi, vyro- Euslness Activity: manufacture of ladies and man s
ba a predaj reZnlich bavlndrskych clothing
niti, zahrani6no-obchodnii 6in-
nost Ndtzov podniku: CHEMLON a.s.

Business Activity:manufacture and sale of cotton Adresa: 06633Humenn6,ChemlonskA1
combed and carded yarns, ffio- Telefon: 0933/63741
nufacture and sale of raw cotton Predmeteinnosti: nirobaPADaPEShodvabu
threads, foreign trade activity Busrness Activity: manufacture of PAD and PES fila-

mentyarn
Ndzovpodniku: FATRANEXS.p.
Adresa: 034 50 Ru2omberok, Hurbanova 3 Ndzov podniku: CHEMOSVIT a.s.
Telefon: 0848/25704 Adresa: 0559 21 Svit
Predmet Cinnosti: textiln6 vrirobky vSeobecne, $por- Telefon: 092/55501

tov6o5atenie, vrchn6oSatenie Predmetiinnosti: vfroba PPtextiln6ho hodvdbu
Buslness Activity: textile products in general, spor4s- Eusrness Activity: manufacture of PP textile fila-

wear, outenruear mentyarn

Ndzov podniku: FINIS 5.p. NAzov podniku: IMMEA spol. s r.o.
Adresa: 052 01 Spi5skd Novd Ves, Mlyn- Adresa: 094 31 Hanu5ovce nad Toplbu,

skA39 Podekanecl5/S
Telefon: A965/21741-5 Telef6n: 0931/92861
Predmet iinnosti: rni roba pletenej bielizne, Sportove- Predmet 1innosti: vfroba pleteneho vrchn6ho oSate-

ho o5atenia, vrchn6ho o$atenia nia
Busrness Activity: manufacture of knitted undenruear, Busrness Activity: manufacture of knitted outenruear

I
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Ndzov podniku: lpel'skdtextilkaS.p.
l inen,  lad ies dress aoths,  su i t ings,
workwear, household textiles,
text i le  f in ishrng

Ndzov podniku: LUI{A 5.p.

Adresa:
Telefon:

Adresa:
Telefon:

Adresa:
Telefon:

Busrness Activity:

Ndzov podniku:
Adresa:
Telefon:
Predmet iinnosti:

Busrness Activity:

Nazov podniku:

Adresa:
Telef6n:
Predmet iinnosti:

Adresa:
Telefon:

936 01 Sahy, SNP 44
o812/2253

836 05 Bratislava. Nobelova34
07 /258549

040 01 Ko5ice, Bellova 6
095/37 467 -9

934 36 Levice, Ku Bratke 5
081s/501

Adresa:
Telefon:

Eusrness Activity:

Ndzov podniku:
Adresa:

Telef6n:

Adresa:
Telefon:

Ndzov podniku:
Adresa:

Telefon:
Predmet einnosti:

Eusrness Activity:

Ndzov podniku:
Adresa:
Telefon:
Predmet Cinnosti:

Adresa:
Telefon:

950 35 Nitra. S:- 'o.,a 51
087/28981

034  01  RuZomce 'o< .Ma ie re  13
0848/321418

O2O 25 P0chov, u l. 1 . mdja 882
0825/2411 - 1 5

Predmet iinnosti: vf roba pleteneho vrchn6ho o5ate-
nia pre deti, muZov a Zeny

Eusrness Activity: manufacture of knitted outenruear
forchi ldren, men and women

Nazov podniku: ISTROCHEM a.s.

Predmetiinnosti: niroba vrchne^o c etendho o5ate-
nia pre rnuZov, Ze^y deti
manufacture of -en's. women s
and chi ldren 's  ' / ,€3/

LUKO a.s.
064 01 Stard L-covna. TovArens-
k a  1 1
0963/22191

PredmetCinnosti: uiroba a upra'le o e:enin, konfek-
cronovanre

Euslness Activity: manufacture a^d f rrshing of
knit ted fabncs, -a{ ^o-r.rp

Ndzov podniku: LULLABY spol. s r.o.

Predmet Cinnosti: vfroba PP aVstextilnfch vldken
Business Activity: manufacture of PP and rayon

textile fibres

Ndzov podniku: KODEX PLUS a.s.

Predmet Cinnosti: v1i roba a predaj pracovnfch ode-

Eusrness Activity:

VOV

manufacture and sale of workwear

KORASAN - STAREK
015 28 Rajec, NAdraZnd 328/27
0823/422111
vfroba tkanfch kobercov, myka-
nfch priadz(, obchod n5 6i n nost
manufacture of woven carpets,
woo I len yarns, com mercial activity

Lan6rske a konop6rske z6vo-
dya.s.
908 51 Holi6, Holl6ho 88
0801/341 4,2322
vf roba l'anovrich priadz(, I'anovfch
mot0zov, netkanfch textilif, pota-
hovfch a podlahonich textilii,
autokobercov, autopotahov, PP
motfzov, vriec a podkladovfch
tkan in, pazderonich dosiek
manufacture of flax yarns, flax
cords, nonwovens, upholstery
fabrics and floor coverings,
automotive carpeti ng, seat covers,
POP ropes, bags and backings,
chaff boards

Ndzov podniku: LEVITEX 5.p.

Predmet iinnosti: uiroba posteine. s s rZfr€, potlad

Business Activity:
reZnfch tkanin. ' r i 'ota oaplonov
manufacture of ced ren, print ing
of grey clotrs, -a'ufacture of
qui l ted covers

LUTE a.s.
98432 Lude.ec. 3e-.erskA ces-
t a 1
0863/538-'151. r. :8
47roba a preda- / ^ars(ych tkanin
a konfekcre
manufacture ard sale of woollen
c loths and c lo:^  ̂ o

LYKOTEX a.s.
050 80 Revuca. PrrernyselnA 306/9
0941/22241-5
rni roba technrc<ycn tkanfn ze
sklenlch vlAken. lanArskych
priadz(, tkanfn, vSivan5Tch kober-
cov, textili iz druhotnfch surovin
manufacture of glass f ibre indus-
trial fabrics, flax yarns, fabrics,
tufted carpets, textiles made of
secondary raw materials

Busrness Activity:

NAzov podniku: MAKYIA-MODA a.s.Predmet 6innosti: vri roba bavlndrskych priadzi, bavl-
nenfch a zmesornj'ch tkan[n,
postel'neho prddla, $atoviek, oble-
kovin, pracovn6ho o5atenia, byto-
vfch textil i i, I prava textilii

Busrness Activity: manufacture of cotton yarns,
cotton and blended cloths, bed

1 9 8

Predmetdinnosti: d6mska a dievdenskd konfekcia,
bavlnen6 a vlnend kab6ty, sak6,
kos\imy, nohavice, sukne bl[zky

Eusrness Activity: ladie's and girl's clothing, cotton
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and wool coats, jackets, suits,
trousers, skirts, blouses

Ntizov podniku: MAWEX a,s,
Adresa: 031 1T Liptovslai Mikul65, ut.

1.mAja137
0849/24565

Telefon: 091/32501
PredmetCinnosti:vriroba pdnskych a detslqich

odevov, Sportovrich odevov,
jeansor4ich odevo4 pracovnlTch
odevov

Buslness Activity: manufacture of men's and chil_
d ren's clothi ng, sportswear, jeans-
weal workwear

Nazov podniku: OZETA a.s.

Predmetiinnosti: textilne a odevn6 rnirobky, r4iroba
plo5nfch textilii, I'ahkej Sportovej,
damskej a panskej konfekcie

Eusrness Activity: textile and clothing products,
manufacture of flat textile materi-
als, light sportswear, ladies' and
men s clothing

Nazov podniku: Merina a.s.
Adresa: 911 60 Tren6[n, ul. M. n. Steteni-

Telefon:
ka  19
0831/34051-5

Predmet Cinnosti: rni roba vlnenfch desanfch priadz(,
tkanin a pletenfn, konfekcie a jed-
no[6elo{ch strojov

Euslness Activity: manufacture of worsted yarns,
cloths and knitted fabrics, clothing
and single - purpose machines

Ndzov podniku: MODUS S.p.

PredmetCinnosti:v!roba konfekdnfch odevnfch
vfrobkov, zakazkove Sitie, ob-
chodnd dinnost, vfskum a vyvoj

Eusrness Activity: manufacture of ready made cto-
thing, bespoke sewing, trade acti-
vity, research and development

Nazov podniku: OZEX 5.p.

91 1 34 Trendin, Vel'komoravsk6 9
0831/262111

080 01 PreSov, Masarykova22
091/32501

984 36 Lu6enec, ul.  Radu republiky
0863/205

A22 z}eadca, ul. A. Hlinku 3
0824/202

Tblefon:

Adresa:
Telefon:

Adresa:
Telefon:

Adresa:
Telefon:

Predmet cinnasti: r,ni roba pleten6ho vrchn€ho oiate-
nia, spodnejbiel izne

Eusrness Activity: manufacture of knitted outenruear,
underwear

Nazov podniku: NETEX 5.p.

041 38 Ko5ice, Textiln6 1
495/53712

946 1 5 T6fi , frAvnicka 27 1
0819/96262

08271Lipany, ul.  Kpt. N6tepku 4
0934/932221-4

Predmetiinnosti: vlroba pdnskej a ddmskej konfek
cie, Sitie Specialnej konfekcie (po-
Ziarnici)

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

Ndzov podniku: PLETA 5.p.
Adresa: 969 41 Banskd Stiavnica, ple-

tiarska 1
Telefon: 0859/22516
Predmet 1innosti: ni roba a predaj pleteneho vrchn6_

ho o5atenia predetia dospelfch
Euslness Activity: manufacture and sale of knitted

outerwear for children and ad u lts

Ndzov podniku: POIIANA 5.p.

Predmet iinnosti: vriroba potahovfch ldtok, netka-
nfch textilif, Sitie autopotahov,
pracovnfch odevov, niroba tech-
niclaich textfli i

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

Ndzov podniku: ODEVA spol. s r.o.

Pre d m et 6 i n n osti : text i I n6 vy ro b ky - v5eo bec ne
Busrness Activity: textile products in general

Ndzovpodniku: PRATEXa.s.

Adresa:
Telefon.

Adresa:
Telefon:

Adresa:
Telefon:

Adresa:
Telefon:

Predmet iinnosti: r,niroba vrchndho o5atenia, ddm-
skej konfekcie, pracovneho o5ate-
ni a, sprostredkovatel'skA 6i n nost

Eusrness Activity: manufacture of outenruear, ladies
clothing, workwear, mediatorial
activities

Ndzov podniku: Odevn6 zilvoty kpt. N6tepku S.p.
Adresa: 080 01 Pre5ov, Masarykova22

vtakna a textit 2(4) 19t -203 (199S)

Predmet Cinnosti: vri roba desanfch a polodesanfch
vlndrskych a pletiarskych priadz(,
bytovfch textilif, zahranilno-ob-
chodnd dinnost

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

Ndzov podniku: RANSAN s.r.o.
Adresa: 969 00 Banskd Stiavnica. An-

tolskd 16
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Telefon: 0859/217 67
Predmet 6innosti: ni roba pleten6ho vrchn6ho o5ate-

n ta
Busrness Activity: manufacture of knitted outenruear

Ndzov podniku: SELANKA 5.p.

Ndzov podniku: Slovenshi hodvdb a.s.
Adresa:
Telefdn:

Adresa:
Telefon:

Adresa:
Telefon:

Adresa:
Telefon:

Adresa:
Telefdn:

Adresa:
Telef6n:

905 35 Senica nad My.lavou
0802/2751

011 01 Zi l ina, KysuckA3
089/2A973, 218 93

06027 Kelmarok. Michalske 18
0968/3101-5

059 21 Svit,  Mierovd 1
092/5591 1 1

990 01Vel'kf Krti5, Madacka 4
0854/217 31

034 50 RuZom berok, Textil nA 23
0848/322041-9

Predmet iinnosti: vfroba pletenfch rukavic, diapok,
SAlov, pleten6ho vrchndho o5ate-
nia, pletenej bielizne

Eusrness Activity: manufacture of knitted gloves,
caps, wra ppers, knitted outeruuear,
knitted underwear

Ndzov podniku: SIPOX-SWL MODE spol. s r.o.
Adresa: 020 01 P0chov, NdbreZie Slobo-

dy 522/1
0825/42011-14

Predmet iinnosti: vfroba dAmskej konfekcie
Buslness Activity: manufacture of ladies ready made

clothing

Nazov podniku: SkloplastTrnava 5.p. \

Predmet ei nn osti : uiro ba dams ke1 ko nfe kcie
Buslness Activity: manufacture of ladies ready made

clothing

Ndzov podniku: TATRATAN a.s.

Adresa:
Telefon:

Telefon:

Adresa:
Telefon:

Adresa:
Telefon:

Adresa:
Telefon:

023 S4Turzovka, Pred m ierska 229
0824/933545-7

917 99Trnava, Strol6renskA 1
0805/23791 -5, 25841-6

010 61 Ztlina, KysuckA 3
089/621211

981 11 HnUSta
0865/3141

Predmet cinnosti: nirobaVS a PES hodvAbu
Eusrness Activity: manufacture of VS and PES

fi lamentyarn

Ndzov podniku: TASOS spol. s r.o.

PredmetCinnosti:landrske a bavlndrske vyroblry,
netkan6 textilie zo synteticlcich
vlAken, zah ran idno-obchodnA 0in-
nost

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

Ndzov podniku: TATRASVIT a.s.
PredmetCinnosti: vfroba sklenfch vl6ken, tkanfn,

prepletov a rohoZis pouZitfm skle-
nfch vldken

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

Ndzov podniku: SLOVENA a.s.

Predmet iinnosti: uiroba pleten6ho o5atenia, pan-
duchovfch vf rob kov, spracovanie
textilnfch odpadov, obchodn6
6innost

Busrness Activity: manufacture of knitted clothing,
hosiery textile waste recovery
trade activity

Ndzov podniku: TEAMTEX 5.p.Predmet iinnosti: vfroba vlndrskych mykanfch pria-
dzi, vlnArskych tkanin, tkanfch ko-
bercov, priknivok, farbenie textil-
nfch materidlov

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

Ndzov podniku: SLOVENKA 5.p.
Adresa: 975 67 Banskii Bystrica, Striebor-

Telefon:
ne ndm.3
088/724431-6

Predmet Cinnosti: vri roba pletendho vrchn6ho oSate-
nia, netkanfch textfliia priadze

Eusrness Activity: manufacture of knitted outerwear,
nonwovens and yarns

Ndzov podniku: Slovensk6 lu6obn6 z5vody5.p.

P re d met ei n n osti : niro ba vrch n6ho S po rtov6ho oSa-
tenia

Eusrness Acti v ity : m an ufact u re of s po rt o uterurear

Ndzov podniku: TEXICOM spol. s r.o.

Predmet iinnosti : niroba filtracnfch l6tok
Eusrness Activ ity : m an ufactu re of f i lter cloths
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Predmet iinnosti: niroba bavlnarskych priadzi, tka-
nfn, netkaneho textilu, pletenin,
konfekcie

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

Ndzov podniku: TEXTAP 5.p.
Adresa: 98432 Lu6enec. GemerskA ces-

Telefon:
t a 1
0863124256

Predmet Cinnosti : uiroba vlndrskych mykanfch pria-
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Ndzov podniku:
Adresa:
Telefon:
Predmet iinnosti:

Buslness Activity:

Ndzov podniku:
Adresa:

Telefon:
Preclmet iinnosti:

Nzizov podniku:
Adresa:

Telefon:

dzi, vlnArs kych tkanin, ponoZiek
BusinessActivity:manufacture of woollen yarns,

Eusrness Activity:

woollen cloths, socks

TEXING 5.p,
91 1 01 Trendin, KoZu5nicka 2
a831/28271
projektovA a inZinierska organ-
izAcia, text i | -v5eo bec ne
project and engineering organiza-
tion, textiles in general

TOPEX5.p.
093 03 Vranov nad Topl'ou, Oeme-
mianska 547
0931/22241
pletene vrchnd o5atenie, spodn6
bielizerl, pylamA, nodn6 ko$ele,
l'ahka konfekcia, detsk6 pletene
vfrobky
knitted outeruuear, underwear,
pyjamas, nightshirts, light ready
made clothing, chi ldren's knit ted
oroducts

TRIKOTA 5.p.
922 03 Vrbov6, ul. J. Zigmundf-
ka296/6
0838/92261-5

Ndzov podniku:
Adresa:
Telefon:
orcrtmet ilnnasti:

technologies, ecology and testing

Ndzov podniku: Vfskumnf fstav chemichfch
vliikien a.s.

P red met Ci n n o sti : rryis ku m a vf voj c h e m ichich vl 6ken
a zariadeni pre ne, malotonAZne
vfroby, farebn6 koncentrAty,
SKTC-1 18, poradensk6 6innost

Eusrness Activity: research and developmentod man
made fibres and equipments for
MME masterbatches, SKTC-1 18,
advisoryactivity

NAzovpodniku: VZORODEVv.d.
Adresa: 01 1 80 Zitina
Telefdn: 089/23948
Predmet iinnosti: niroba dAmskej konfekcie
Eusrness Activity: manufacture of ladies ready made

clothing

Ndzov podniku: ZEKON 5.p.

Adresa:
Telefon:

Adresa:
Telefon:

Adresa:
Telefon:

059 21 Svit
092/56444,56225

071 00 Michalovce. ul.S.Tu 6,eka23
0946/22740

917 64Trnava, HlavnaZi
0805/23141-2

Predmet iinnosti: vf roba a predaj jemnej pletenej

Eusrr;ess Activity:

biel izne, pleteneho vrchndho
o5aten ia, g u moelastickeho tovaru,
bytornich a techniclqich textilif,
spracovan ie texti I nfch dru hotnfch
surovfn
manufacture and sale of fine
knitted underwear, knitted
outerwear, elastic products,
household and industrial textiles.
textile waste recovery

VUTCn-CHEMITEX spol. s r.o.
01 1 68 Zilina, ul. J.Milca 8
089/62241 8- 1 I
vfskum, vyvoj, malotonAlna vyro-
ba a sluZby v oblasti textilnej che-
mie, textilnlch technologii, ekolo-
gie a sku5obnictva
research, development, small-
scale production and services in
the field of textile chemistry textile

Busrness Activity:

Predmetiinnosti: vfroba a predaj pracovnej konfek-
cie, Special nych vojenst<rich u n ifo-
riem, panskej konfekcie

Eusrness Activity: manufacture and sale of work
wear, special soldier's uniforms,
men's ready made clothing

Nazov podniku: ZORENA spol. s r.o.

PredmetCinnosti: iniroba osobnej bielizne, odevov
z tkanin

Eusrness Activity: manufacture of underwear, woven
garments

Ndzov podniku: ZORNICA 5.p.
Adresa: 957 12 Banovce nad Bebravou,

TextilnA 4
Telefon: 0832/2371-5
Predmetiinnosti: vfroba osobnej bielizne, odevov

z tkanin, vf5iviek a pre5ivanlich
textflir

Business Activity: manufacture of underwear, woven
garments, needleworks and
qui lted texti le prod ucts
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Table Surnmary of Textile, Fibre
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OZETA a.s.

SIPOX - STYL MODE s.r.o.

$KLOPLAST $.p.

SLO/ENI(A- S.p.

SLZ 5.p.

SLCI/ENSKY HOD/AB a.s.

TATRAIAN a.s.
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TEXICOM s.r.o.

TEXING 5.p.

TOPEX S p

VUTCH. CHEMITEX s.T.o.

VUCHV a.s.
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